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supply  from  certain  localities  for  repnir  or  other 
pur|>ose8.  These  ere  hydraulic  water-tmps,  in  fact, 
consisting  of  iavertcd  cups  shutting  down  over  the 
top  of  the  pipe,  which  is  turned  up  for  that  purpose 
beneath  a  small  dome  ;  or  other  mechanical  devices 
are  used,  such  as  spring  or  slide  valves,  which  are 
essentially  similar  to  some  described  under  Valves. 
An  es.sential  part  of  the  distribnting  apparatus  is 
the  meter  ;  these  are  vxt  or  dry,  and  are  described 
under  Gas-meter. 

Oas-a«Ianii'.  A  device  invented  by  M,  Chuani, 
and  described  in  the  forty-fourth  volume  of  the 
Bulletin,  dt  la  SocMi  d' Eitcouragemait  pour  I'ln- 
ditstrie  Nationale,  1845. 

It  is  called  by  him  a  "gasoscojw  "  {A),  and  was 
intended  to  indicate  the 
Hf  S1B2.  presence  of  carbureted 

nydrogen  in  mines  and 
dwellings.  It  is  con- 
structed like  a  very 
delicate  areometor,  with 
a  light  metallic  stem, 
sarmounteil  by  a  thin 
glass  globe  filled  with 
atmospheric  air.  The 
lower  Dall,  which  gives 
it  buoyancy,  and  the 
suspended  weight, 
which  maintains  its 
vertical  position,  are 
Bubmergea  in  a  vcrsgI 
of  distilled  water.  The 
weight  is  graduated,  so 
that  the  normal  condi- 
tion of  the  air  causes 
the  finger  to  indicate 
zero  on  the  scale ;  P, 
pure.  When  the  sur- 
rounding air  becomes 
mixed  with  Iiydro^n, 
the  relative  weight 
of  the  glass  globe  will 
be  changed,  its  con- 
tained air  being  heavier 
than  the  air  and  gas  by 
which  it  is  surrounded. 
It  will  then  sink,  and 
the  pointer  will  indi- 
cate upon  the  gradu- 
ated scale  a  dangerous 
degree  of  suffusion  of 
the  air ;  D,  danger. 
When  nearing  the  point 
E,  explosion,  a  stud  on 
the  stem  trips  a  triggei 
or  comes  in  contact  with 
a  magnet,  by  which  a 
lever  is  moved  and  a 
hammer  caused  to  sound 
upon  an  alarm-bell. 

Sevctul  other  devices 
founded  upon  endos- 
motic  action  have  Iwen 
proposed.  A  bladder  of  air  ia  placed  in  a  position 
exposed  to  the  action  of  escaping  hydrogen,  and 
by  the  absorption  of  gas  its  fonn  or  specific  weight 
becomes  change<I,  the  change  being  made  the  means 
of  mechanically  actuating  a  device  which  sounds 
the  alarm. 

Another  gas-alarm  for  mines  or  rooms  consists  of 
a  ^Ivanic  battery  with  a  bell  and  a  glass  tube  filled 
with  chloride  of  palladium.  This  metallic  salt  is 
extremely  sensitive  to  the  pre^nce  of  carbonic-oxide 
gas.    A  small  quantity  of  the  gas  will  at  once  throw 


Oaiard't  Qat- Alarm. 


down  some  of  the  metal  from  the  solution,  and  thin 
precipitate  collecting  in  the  bottom  of  the  tube,  at 
once  establishes  a  connection  in  the  current  of  elec- 
tricity, and  the  violent  ringing  of  a  bell  will  warn 
the  sleeper  of  his  danger. 

Van  dcr  Weyde's  burglar-alarm  £  is  so  arranged 
that  the  opening  of  a  door  or  window  to  which  it  is 
connected  will  turn  a  gas-cock  and  emit  gas  into  a 
cylinder,  where  it  is  exploded  by  contact  with  a 
small,  constant  humer  above. 

It  has  an  upper  metallic  cylinder  and  a  lower 
apron  of  wire  gauze,  into  which  the  gas  enters  as  the 
lower  gas-cock  is  turned  by  the  opening  of  the  door. 
As  the  gas  reaches  the  upper  end  of  the  tul>e  and  is 
ignited  at  the  burner,  it  produces  a  shrill  sound 
which  may  be  heard  by  the  inmates  of  the  house. 
The  apparatus  may  be  placed  within  the  room  which 
is  being  Burrei)titiousIy  entered,  or  at  any  other 
]ioint,  connected  by  wire  with  the  door  of  said 
room,  and  conveniently  situated  to  alarm  the  pet-son 
in  charge. 

Oaa'a-ller.  A  stem  or  dependent  tube  having  a 
grou)L  of  branches  tipped  with  gas-burners, 

Oas-ap'oa-ra'tus.  The  apparatus  for  making 
nitrous-oxiue gas  is  shown  in  Fig.  2163.  Itconsiste 


ng.  2168. 


Nttrma-Oxide  Oit»-Apparaliu. 

of  0  retort  a,  purifier  J,  and  gas-holder  b.  The 
purifier  A  \»  a,  copj>er  cylinder,  divided  into  two 
chambers  by  a  gas-tight  horizontal  disk  If.  The 
cylinder  is  pierced  just  below  the  disk  by  a  number 
of  small  holes.  £  is  a  wooden  stand  ;  C,  a  glass 
vase  covering  the  cylinder  ;  K,  a  short  pipe,  to 
which  the  conducting  tube  is  attached,  nirving 
under  the  vase,  and  passing  into  the  lower  chamber 
and  connecting  with  the  retort  by  a  rubber  tnbe  E. 
A  similar  pipe  communicates  with  the  upper  cham- 
ber, and  is  connected  with  the  gas-holder  by  tube  G. 
The  cylinder  is  loosely  fitted  with  four  wire-cloth 
disks  J,  placed  equidistant,  on  which  is  spread  lime. 
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The  whole  apparatus  sits  in  a  vessel  i>,  which 
Aboultl  be  about  hair  full  of  water. 

The  gas  paflses  from  the  retort  by  tube  E  into  the 
lower  chamber,  is  partly  washed  hy  the  water,  passes 
out  at  the  small  holes  into  the  inside  of  the  vase,  up 
into  the  top  of  the  cylinder,  down  through  the  lime 
into  the  pipe  and  to  the  gas-holder  by  tube  O,  as 
iiidicatea  by  the  arrows. 

Fig.  2161  shows  a  portable  apparatus  for  making 
the  oBual  carbureted  hydn^^en  for  manufactories  or 


PertahU  Oay-ApparOtVM. 


country  mansions,  having  a  furnace  and  retort  a,  a 
condenser,  washer,  purifier,  and  gas-holder,  con- 
nected by  pipes  vith  couplings,  ao  as  to  be  set  np 
on  a  parement  or  floor  withont  spedat  excavation  or 
building.  Sk  also  CARBtTRETOR,  and  the  sulyects 
under  the  following  heads  :  — 


Ammoniacal  gas-engine. 
Argand-humer. 
Bat's-wing  burner. 
Burner. 

Butterfly-burner. 
Oarbure  1 1  ng-  macbi  n  e. 

Air  and  gas 
(^mpenHator. 
Detonating-tube. 
Dry-meter. 
KlectrophonM. 
Eudiometer. 
Exiutuster. 
Pan -tail. 
Fish-tail  burner. 
Oaa. 

Oan-alarm. 

(■aaalidr. 

llas-apuuatna. 

Gaa-beUowa. 

Gas  blow-pipe. 

Gtu-brackeL 

Gas-burner. 

Gas-check. 

Gns-com  pensator. 

Gna-coudcnaer. 

Gas  oooking-stove. 

Gas-engine. 


Gaa-fitters"  tongs. 

Gas-fitting  tool. 

Gas-gage. 

Gas-generator. 

Gas-sovemor. 

(las-heated  fiinuuw. 

Gas- heater. 

Gas-holder. 

Gasin^ 

Gaa-iqjector. 

Gas-lighter. 

GftB-Hghting    by  elec- 
tricity. 
Gas-machinei 
Gas-making. 
Gas-meter. 
Gasometer. 
Gasophaner. 
Gasoscope. 
Gas-pipe. 
Gas-pipe  tonfts. 
Gas- pressure  indicator. 
Gras-pressure  regulator. 
Gaa-purifier. 
Gas-register. 
Gas-regulator. 
Gas-retort 
Gas-retort  charger. 


Gas   reverberatory  fur- 
nace. 
Gas-atove. 
Gas-torch. 
Gas- was  her. 
Hydraulic  main. 
Hydraulic  valve. 
Hydrocarbon  burner. 
Lid-clouer. 
Lighter. 

Lighting  gas  by  elec- 
tricity. 
Nitrous-oxide  apparatus. 
Oil-gas. 


Oxygeo-gas  apparatus. 

0  xybydrogeu-hght 

Petroleum-still. 

Photometer. 

QuicksiWer^Talva. 

Scrubber. 

SeaL 

Switch. 

Tar-well. 

Tell-tale. 

Torch. 

Vajior-bunier. 
Water-gas. 

Wet-meter. 


Gas-bellowa.  A  kindling  device  consisting  of 
a  hollow  poker  attached  by  a  nexible  tube  with  the 
gas-pipe.  The  end  of  the  poker  is  perforated,  and 
ts  thrust  among  the  coals  in  the  grate  or  furnace,  no 
that  the  ignited  jet  may  start  the  fire. 

English  patentsof  1854  and  1856  describe  bellows 
connected  with  a  gas-reservoir,  and  also  a  portaUc 
apparatus  containing  compressed  gas,  and  having  a 
nozzle  which  may  be  thrust  among  the  coals. 

Gu  EULow-pipe.  A  form  of  blow-pipe  designed 
to  be  attaohed  to  a  gas-pipe,  for  nsing  gaa  inatead  of 


oil  or  alcohol.  The  atmospheric  air  is  driven 
through  the  center  tube,  adding  force  and  giving  a 
cylindrical  form  to  the  flamet  which  issues  at  an 
annular  opening. 

Ow-bimokw.  A  branch  proceeding  from  a  wall 
and  hanng  on  its  end  a  humer  or  burners. 

Qas-burn'er.  The  j'rt-piece  at  which  the  gas 
issues. 

It  consists  of  a  slit  or  of  a  number  of  orifices  dis- 
poned so  as  to  produce  the  shape  of  flnrae  required. 

The  fish-tail  flame  is  made  by  two  obliqne  orifices 
at  an  angle  of  about  60°,  so  as  to  cause  the  jets  to 
cross  each  other  ;  the  object  is  divergence,  to  spread 
the  gas  and  bring  the  carbureted  hydrogen  in  con- 
tact with  the  air. 

The  cock-spur  burner  a  has  three  ai>crture8,  one 
central  and  the  others  divergent. 

The  union  burner  b  has  a  row  of  holes  so  disposed 
that  the  jets  touch  and  nearly  coalesce,  each  main- 
taining in  part  its  distinctiveness. 

The  bat's  iriruf  c  has  a  slit  aperture  instead  of 
holes,  giving  a  flat,  fan-like  flame. 

The  Wrtit  has  a  round,  smooth  hole  of  an  inch 
in  diameter. 

The  Boccius  light,  named  after  the  inventor,  con- 
sists of  two  concentric,  metallic  cylinders,  placed  on 
the  flame  and  within  the  usual  lamp-glass,  so  as  to 
modify  the  combustion  and  increase  the  brilliancy 
of  the  light. 

The  Arffond  burner  d  is  a  hollow  annulns,  the 
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upper  surface  of  whicli  is  jtierced  with  a  circle  of 
amall  openings  having  a  tlianieUr  of  from  1*7  to 
of  an  inch.    It  alno  has  a  central  a[ierture  to  allow 
access  of  air  to  the  inside  of  the  flame  as  well  as  the 
ontKide. 

The  Jets  from  each  hole  unite  to  form  a  cylia- 
drical  flame.    The  holes  are  about  ^  of  an  inch  | 
asunder,  and  when  there  are  ten  holes  in  the  circle 
the  middle  opening  will  be     of  an  inch  in  diame-  | 
ter.    With  twenty-five  holes  the  central  orifice  will  | 
be  about  1  inch  in  diameter.  I 

Burners  with  ten,  fifteen,  twenty,  or  twenty-five  \ 
holes  have  central  aperturP3  f ,  i,  3,  and  i%  of  an 
inch  in  diameter.  The  flames  of  these  burners  may 
be  raised  without  smoking  to  the  height  of  3^,  3, 
2^,  and  2  inches  resi>ectiveiy.  The  glass  chimneys 
for  the  burner!  mentioned  should  be  -fli,  -J-J,  +§,  tft 
of  an  inch  in  diameter  respectively. 

The  BwU  burner  has  two  or  three  concentric 
Annnd  rings. 

The  Winfidd-Argavd  has  a  metallic  button  above 
the  annulos  to  deflect  the  central  current  laterally. 


A  contraction  of  the  chimney  above  the  jet  ha.<i  n 
similar  eflect  upon  the  exterior  envelope  of  air. 

Leslie's  Argand  has  a  series  of  small  tubes  ar- 
iwiged  in  a  circle,  wnich  eject  the  gas  in  a  conical 
form  just  below  the  contraction  of  the  chimney. 

Frankland's  burner  t  in  an  Argand  with  two  chim- 
neys, the  outer  one  standing  on  a  plate  so  as  to  be 
closed  at  bottom,  and  the  air  pas-sing  between  the 
two  for  the  supply  of  the  flame. 

Faraday's  ventilating  burner  /  removes  the  pro- 
ducts of  combustion,  and  prevents  their  mingling 
with  the  air  of  the  apartment.  It  is  shown  in  verti- 
cal and  horizontal  section,  the  arrows  inilicating  the 
courae  of  the  air,  and  »  being  the  exit-pi|»e  for  the 
effete  air  and  gaxes. 

is  a  three-slit  burner. 

A  is  a  soapstone-tipped  burner. 

In  i,  the  elongated  ring  upon  the  burner  has  on 


its  sides  two  arms  supporting  line  platinum  wires 
bent  over  at  the  top,  between  whicn  is  a  spongy 
platinum  with  wires  at  the  bottom  to  ignite  the  gB« 
issuing  from  the  ^et  of  the  burner. 

j  is  also  a  platinum  coil-lighter,  the  resistance  of 
the  metal  causing  it  to  become  red-hot  when  a  cur- 
rent of  galvanic  electricity  is  passed  through  it. 

In  it,  a  small  axial  tube  supplies  the  jct  in  the 
bulbous  cap  around  the  main  burners ;  the  jet  re- 
mains lighted  while  the  main  pipe  is  closed,  and  is 
closed  when  the  main  pipe  is  lighted.  The  same 
spigot  acts  to  make  these  changes  of  connection, 
having  side  ramificationB  which  conduct  to  the  axial 
tube  in  the  former  case,  and  a  divisional  piece  which 
closes  the  said  tube  in  the  latter  case. 

Qaa-oheok.  A  ring  or  plate  at  the  rear  of  the 
charge  chamber  in  some  kinus  of  breech- loading  ord- 
nance, such  as  Broadweir.s,  Krupp'a,  Armstrong's, 
etc.    It  is  designed  to  close  the  rear  aperture  com- 

Bletely,  and  prevent  escape  of  gas  rearward.  See 
AS- KING. 

Gas-oou-dens'er.  Tlie  gas  from  the  retorts  is 
passed  through  the  condenser  to  rid  it  of  the  tar. 
It  comes  hot  from  the  retort,  and  is  passetl  through 
the  convoluted  pipes,  which  are  surronixled  by  water, 
precipitating  the  t&r.  It  is  the  second  in  the  scricH 
of  apparatus  in  gas-making,  —  retort,  amdenter, 
weaker,  purifirr.  From  the  latter  it  passes  to  the 
gas-holder  and  the  distribnting  mains.  Tlie  condenser 
gathers  about  eight  or  ten  gallons  of  tar  from  the  gas 
produced  from  2,000  pounds  of  coal.  The  tar  is 
used,  in  connection  witn  pajier  and  gravel,  for  roof- 
ing ;  and  combined  with  sawdust,  gi-avel,  and  vari- 
ous other  matters,  in  making  jiavement.  It  is  dis- 
tilled to  obtain  different  graides  of  hydrocarbon 
liquids  nsed  for  illumination  and  in  the  arts. 

The  form  of  the  condenser  is  a  tank  having  a  snb- 
merged  series  of  si- 
phon-sJiaf*^- J  ffffi^-s,  Fig.  3197.  ,,, -. 

whose  linviT  i-Qij   ,  SZa-' 

are  boltetl  u  {ikte  I 
forming  lli'-  '-■.iling 
of  a  chfinilii'r  Ix-low, 
which  is  liivid'ei]  liy 
partitions  iritu  «'Oiit- 
partments.  VM-h 
rank  of  It-nt  IuIm-s 
connects  Iwaadjoin- 
tng  coDntKH-tnient^ 


n 


Qaa-CondtKMT. 

SO  that  the  gas  is  compelled  to  pass  through  each  set, 
by  which  it  is  brought  to  the  tempemtui-e  of  the  air, 
the  tar  and  ammooiacal  linuor  bemg  condensed  and 
collected  in  the  lower  chamber,  whence  they  are 
drawn  off  into  a  cistern. 

Where  100,000  cubic  feet  of  gas  ai-e  product^ 
every  twenty-four  hours,  the  condenser  should  have 
ft  surface  of  from  800  to  900  S'luare  feet. 

OajB-en'gine.  An  engine  in  which  the  motion 
of  the  |iiHton  is  caused  by  the  combustion  or  sud- 
den production  or  expansion  of  gas  in  a  closed  cyl- 
inder. 

The  first  gas-engines  were  gunpowder-engines,  the 
gas  generated  by  the  explosion  being  the  means  of 
expelling  the  air,  the  condensation  of  the  gases  pro- 
<lucing  a  partial  vacuum  in  the  cham^r.  See 
Brown's  English  patent,  vacuum  engine,  1824. 
-   D'Hantefeuille^  in  1678,  seems  to  have  been  the 
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linrt  to  use  this  power  ;  Hugyhena  applied  it  id  a  ryl- 
inder  so  that  the  atTiionpheric  preNsure  might  force 
a  piston  downward  when  the  vacnum  was  thus 
forme)!  beneath  it.  Papin  substituted  a  bell-valve 
over  the  air-eduction  port,  for  the  collapsible  leath- 
ern tubes  of  Huyghen.4. 

In  1791  Barber  took  an  English  patent  forn  gas- 
pugine  in  which  a  stream  of  earbureted  hydrogen 
gji*  woa  intrmluced  at  one  induction  port  and  a  quan- 
tity of  atmospheric  sir  at  another,  the  resulting 
t-ombnstion  giving  an  explosive  force  against  the 
pUton.  Street,  in  1794,  propased  to  use  the  ex- 
pansive power  of  heated  gas  instead  of  its  explosive 
]K>wer.  Irfbon's  French  patent  of  1799  described 
the  distillation  of  carbureted  hvdi'ogeu  from  coal, 
and  its  introduction  into  the  cylinder  beneath  the 
piston  and  simultaneously  at  another  chanuel  a 
proper  proportion  of  atmospheric  air.  The  mixeil 
gases  were  then  exploded  by  the  electric  siiark  (we 
also  Pinkus's  English  patent,  1840),  their  dilatation 
furnishing  the  desired  motive-power.  The  engine 
was  self- regulating  and  operated  two  pumps,  one  of 
them  designed  to  introduce  the  supply  of  gas,  and 
the  other  that  of  air. 

Bnniel'a  gas-engiue  (182S)  consisted  of  five  distinct 
cylindrical  vessels  ;  the  two  exterior  vessels  a  and  b 
contain  the  carbonic  acid,  reduced  to  the  liquid 
form,  and  are  called  the  receivers;  from  these  it 
|)asBe^  into  two  other  vessels  c  and  d,  called  Kcpan- 
non  veascls.  These  latter  have  communication  with 
the  centra]  vessel  or  working  cylinder  e,  the  piston 
of  which  is  operated  by  the  alternate  expansion  and 


contrartinn  of  the  gaa,  giving  motion  to  machinery' 
through  the  meiliuni  of  the  piston-rod  /. 

Heat  and  cold  are  alternately  applied  to  the  con- 
tents of  the  receivers  by  means  of  steam,  water,  etc., 
circulating  through  pipes  which  pass  through  the 
raceivcrs.  The  air  in  the  ur/jaiuiou-chambers  presses 
upon  a  body  of  oil  in  the  chamber,  and  through  it 
transmits  the  pressure  to  the  piston.  Itheing  nmch 
easier  to  make  an  oil-tight  tiian  a  gas-tight  joint, 
the  direct  access  of  gas  to  the  piston  is  thus  obvi- 
ated. 

If  water  at  120°  be  passed  through  one  cylinder, 
the  gaseous  rontents  will  have  an  expansive  press- 
ure of  90  atmospheres,  and  cold  water  lie  pnssed 
through  the  other  receiver,  the  latter  will  exert  a 
force  of  from  40  to  50  atmo.ipheres.  The  difference 
in  the  pressures,  say  45  atmospheres  to  the  square 
inch,  will  be  the  power  on  the  piston  (at  the  start). 

Davy  and  Faraday,  about  18*23,  succeeded  in  re- 
ducing several  gases  to  a  liquid  «tat<;  hy  mejina  of 
great  pressure  and  very  low  temperature.  Upon 
releasing  the  pressure,  tlie  gases  were  found  to  again 
expand  to  their  original  volume.  This  discovery 
again  turned  attention  to  gas-engines.  It  was  a.scer- 
tained— a  result  which  was  of  couttw  expected  — 
that  in  the  condensation  a  con.siderabIe  amount  of 
caloric  was  rendered  sensible,  and  that  in  re-expand- 
ing the  same  amount  of  caloric  was  rendered  latent: 


Cooper,  1835(EnBliah  patent,  No.  6875),  describes 
an  engine  in  which  one  part  oxygen  aud  two  parts 
hydrogen  are  ignited  to  produi-e  a  vacuum  alternately 
on  eaeli  side  of  a  piston. 

In  Sir  James  C.  Anderson's  (English  patent,  No. 
11,273),  two  cylinders  open  at  the  ends  are  placed 
end  to  end.  A  web  of  gun-cotton  is  ft'd  to  cyhnders 
alternately  and  ignited  oy  electric  spark. 

Johnson's  British  patent  of  ]  841  proposed  to  intro- 
duce pure  hydrogen  gas  aud  oxygen  instead  of  at- 
mospneric  air,  in  order  that  the  water,  the  resultant 
of  ttie  explosion,  might  render  the  vacuum  practi- 
cally perfect. 

dtto  aud  Langen's  gas-engine  is  an  upright  hollow 
column,  having  a  heavy  piston,  whose  rod  is  a  rack 
acting  upon  a  cog-wheel  on  the  flv-wheel  shaft  ;  as 
the  nuton  ascends,  the  cog-wheel  slips  loosely  on 
the  Biiaft.  The  mixed  guses,  rosl-gas  and  air,  are  ex- 
jdoded  by  communication  with  the  gas-jet,  which 
is  kept  constantly  burning.  As  the  gases  rapidly 
condense  after  the  explosion,  the  atmospheric  press- 
ure, aided  by  the  weight  of  the  piston,  is  made  ctTec- 
tive  ui>on  the  shaft  of  the  wheel  by  the  engagement 
of  the  rack-teeth  with  those  of  the  spur- wheel.  See 
Dr.  Barnard's  "Keportof  the  French  Exposition," 
pp.  60-63,  The  same  excellent  report  gives  an  ac- 
count and  illustratiun  of  the  I^i-noir  gat^-eugine,  of 
which  three  huudi-ed  were,  in  1862,  in  use  in  France. 
The  essential  portions  are  a  horizontal  cylinder  with 
a  piston  which  communicates  motion  by  a  crank  to 
a  shaft  which  carries  a  heavy  fly-wheel.  The  great 
weight  of  this  wheel  is  for  a  double  purpose  :  to  ab- 
sorb the  force  eudd**nly  developed  1>y  the  explasion, 
and  so  moderate  the  s]>eed  at  thin  iteriotl ;  and,  sec- 
ondly, to  carry  the  machine  over  the  one  half  of  its 
period  in  which  the  driving-jwwer  is  absent.  Like 
the  Otto  and  Langen  engine,  a  water-jacket  around 
the  cylinder  prevented  the  latter  from  l>ecuming  over- 
heated. The  explosion  was  made  by  electric  spark. 
See  AiR-ENGiXE. 

In  Hugon's  ga.s-engine,  a  small  ouantity  of  water 
is  introducetl  mto  the  cylinder  along  with  every 
charge  of  gas.    By  its  eva]<oration  the  water  absorbs 

FlK.  2160. 


some  heat,  and  in  becoming  steam  it  prevents  the 
abrupt  fall  of  pressure  which  follows  tne  explosion 
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when  the  gues  are  used  entirely  dry.    The  mode 
or  tiring  is  by  permKnent  liffhta  plnc«U  on  the  out- 
aide  of  the  cylinder,  jets  being  inflamed 
at  these  atiU  taken  to  the  chai)^  at  the 
respective  ends  of  the  cylinder.    Ab  the  ex- 
plosion exhausts  the  oxygen  of  the  cylinder, 
the  jet  is  extinguished.    The  goaes  are  ad- 
nutted  by  a  slide-valve,  and  the  lighted  jet 
by  a  supplementary  slide. 
The  cylinder  ia  ahowu  at  a,  the  soiall 

re  a'  being  the  interval  between  it  and 
jacket,  whii^h  is  filled  with  cold  water. 
b  is  the  piston  with  its  rod  f,  guided  by 
the  support  6". 

c  is  the  connecting-rod,  which  is  forked 
below,  and  attached  above  to  the  crank. 

d  is  the  arbor  moved  by  the  crank,  and 
carrying  the  pulley  d',  by  which  tlie  mo- 
tive-power is  applied.  The  same  arbor  car- 
ries the  fly-wheel  at  the  extremity. 

r.  is  the  slide  carrying  the  portable  gas 
jets  k  k,  and  serving  also  to  open  the  es- 
cape passage  to  the  exhaust  gases. 

/  is  the  induction  slide,  admitting  the 
explosive  mixture  to  the  cyhnder. 

g  is  the  compressor  by  which  the  inflammable  gas 
is  introduced  into  the  chamber  where  the  mixture 
is  formed. 

1  is  the  reservoir  of  inflammable  gaa. 
j  j  are  the  fixed  jets,  and  k  k  the  movable. 
Id  Hugon's  Engliah  patent  S53  of  18S3,  the  explo- 
sive force  of  the  gas  acts  upon  a  column  of  water 
which  transfers  the  force  to  the  piston. 

See  also  Lenoir's  patent,  Uorch  19,  1861  ;  Dick's, 
1867  ;  Million,  1867. 

The  ammoniacal  engine  has  been  termed  a  gas- 
engine,  but  this  latter  name  is  more  fairly  applicable 
to  those  engines  in  which  the  force  is  obtained  by 
the  iDfinmmation  of  the  charge,  rather  than  to  those 
in  which  the  motor  ia  an  elastic  vapor  under  press- 
ore. 

Frot's  ammonia-engine  resembles  the  steam-en- 
gine so  ctosely  that  comparative  experiments  with 
the  vapor  of  water  and  of  ammonia  have  been  made 
with  it.    See  Ahmoniacal  Exqine. 

K  Waller  (English  patent,  No.  1019  of  1854) 
uses  condenaible  and  iieromnent  gases ;  as  carbonic 
acid,  ether,  air.    Vaporizes  by  steam  or  hot  water. 

Arbos  (English  patent,  3108  of  1862),  ateam  and 
gas  combined. 

N.  H.  Barbour  (No.  46,769,  March  14,  1865)  has 
a  travcliug  car  with  reservoir  supplied  with  carbonic 
acid  from  condensing  stations  along  the  route.  See 
CoMPKE-HSED  A[K-K.NCINES  on  this  principle  ;  Bom- 
pas  and  others,  pp.  602  -  604. 

In  Delaporte's  ammoniacal  gas-engine,  a  is  the 
boiler,  d  the  cyliniler,  and  b  the  tube  comniimicat- 
ing  between  the  cylinder  and  the  boiler,  e  is  the 
v^ve-box,  and  x  the  slider  by  meant  of  which  tin; 
gas  is  introduced  alternately  above  and  belaw  the 
piston,  e  is  the  ednction-pipe  and  /  the  condenser 
and  dtssolver.  In  this  machine,  the  condenser  and 
diasolver  am  not  separate,  as  in  Mr.  Frot's.  The 
water  of  injection  is  introduced  by  a  pipe  and  rose- 
jet  at  the  top  of  the  condenser  /.  The  solution 
passes  from  /  into  A,  from  which  it  is  withdrawn  by 
the  piston  A,  passing  through  the  reservoir  k  and 
the  tubes  »  and  v,  by  which  it  is  returned  to  the 
boiler.  As  its  return  is  opposed  by  the  elasticity  of 
the  gas  in  the  boiler,  it  muNt  be  forced  in,  and  a 
small  forcing-pump  is  employed  for  this  uurpose. 
The  tube  v  is  surrounded  by  a  jacket  I.  Tne  water 
which  has  been  deprived  by  heat  of  its  ammonia  is 
withdrawn  from  the  bottom  of  the  boiler  by  the 


lower  tube,  and  passes  into  the  jacket  where  it 
impaits  a  portion  of  its  he&t  to  the  solution  in  the 


IMapi>Ttt'»  Ammonia-EttgiMt. 


tube  v,  which  ia  on  its  way  to  the  boiler.  It  is 
then  discharged  by  a  connection,  not  shown,  and 
carried  through  a  refrigerator,  which  is  also  not 
shown,  after  which  it  is  conveyed  into  the  vessel  t, 
and  ia  employed  for  injection  into  the  dissolver  f. 
See  also  .\[i:-enoine. 

Giu-flt'ter'B  Gage.  An  arrangement  hy  which 
the  tightness  of  the  joints  in  a  line  of  pipe  is  ascer- 
tained. The  pipes  l)eing  tilled  with  air  by  a  pump, 
the  presRure-gage  in  connection  therewith  remains 
stationary  if  the  joints  are  perfect.  If  the  gage  fall, 
ether  may  be  admitted  to  the  interior  and  the  escape 
detected  by  a  torch. 

Oaa-flt'ter's  Tone^.  One  for  pinching  gas-pipe, 
holdingtheniwhilescrewing  joints 
together,  or  screwing  gos-Dumers         Ig-  2172- 
iiito  their  sockets. 

In  Fig.  2172,  a  cutter  for 
cutting  off  the  ends  of  pipes,  a 

Hi.  2tn 


Oiu-FUttr-i  IM. 


scraper  for  clearing  its  surface  before  forming  the 
screw,  dies  for  cutting  the  thread,  and  a  cmmp  for 
holding  the  pipe  to  turn  it,  ore  arrangefl  in  a  tranie 
or  fitock  fitted  for  the  purposR, 
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Oas-fiir'naoe.  1.  A  small  fumact;,  much  em- 
ployed for  laboratory  nitfjiosct,  and  which  in  t>o  ar- 
rin;?cd  aa  to  receive  tiie  maximum  hoatiug  powers 
of  the  gaa  without  rt'cunl  to  its  illuminating  pur- 
pMos.    VnriouB  forms  have  been  contrived. 

2.  A  Tumace  of  wbich  the  fuel  in  gaa  from  burners 
suitably  dispoeed  in  the  chamber  for  the  ])ur- 
pose  nHiuired.  Steam-boilera  and  metallurfpc  fur- 
naces are  sometimes  thus  heated.  See  Siemen's 
EiiKliah  jiatent,  18«1. 

Oas-gage.  An  instrument  for  ascertaining  the 
prvasurc  of  gas.  A  bent  graduated  tube  containing 
water  or  mercury,  open  nt  one  end  and  with  the 
other  screwed  into  the  vessel  containing  the  cas.  It 
I'esemblea  Lind'a  anemometer  (  p.  99),  ex«>pt  that  the 
open  end  is  exix>s<Hl  to  the  gaa  pi'cssure  instead  of 
wind  pressure. 

Gai-gea'ar-a'tor.  A  chamber  in  which  gaa  is 
evolved.    The  term  ioctudea  :  —  1.  The  retort  in 


rig  3178. 


CMaiiie-Atid  Gda-Oeiuralor, 

which  volatile  hydrocarbons  ate  evolved  by  heat,  as 
in  the  ordinary  gas-apparatua.  S.  The  macliiuc  in 
which  air  is  saturated  with  the  vapor  of  liutiiit 
hydrocarbon.  (See  Carbi'rbtor.)  S.  The  machines 
in  which  carbonic-acid  gas  is  evolved  for  aerating 
water  or  other  purftoses.  Such  is  that  shown  in 
Fie.  2173,  in  which  A  ia  the  vessel  containing  the 
aalphuric  acid  in  an  upper  chamber,  and  the  other 
materiala  in  «  lower  portion,  a  is  a  dischaige  for 
spent  matter,  ft  is  a  pressure-gage,  e  d  nrs  openings 
for  charging,  e  is  the  purifier,  /  the  discharge  for 
the  exhausted  materials  of  purification,  g  a  stop- 
cock in  the  pipe  h  leading  to  the  vess*-!  *,  which 

contains  the 
watpr  to  be 
aerated. 

Of  an  allied 
character  is 
that  for  pro- 
ducing the 
deutoxide  of 
nitrogen  for 
anesthetic  pur- 
poses. 4.  A 
device  belong- 
npor-Ancr.  ing  to  a  vajrar- 


burner  in  which  the  liquid  hydrocarbon  passes  from 
its  rt-scrvoir  into  the  chamber  b  between  the  plates 
a  a,  where  it  is  vaporized  by  heat  from  the  burner/. 
The  vapor  of  the  oil  pasKs  by  the  pipe  d  to  tlie 
burner,  and  the  flame  ia  regulated  by  the  thermo- 
static spring  and  plug  A  t. 

Oaa-gov'ern-or.   The  gas-governor  is  a  small 
gas-holder  into  which  the 
^  enters,  and  from  which  Ftc- 10.16. 

it  is  passed  to  the  maius 
with  a  reg[ulated  pressure. 
The  velocity  of  gas  in  the 
mains  increases  in  Uie  ratio 
of  the  square  root  of  tlie 
pressure,  so  that  by  add- 
ing to  this  it  may  either 
be  driven  more  rapidly  or 
to  a  gri'iter  distance. 

OnMuHt'er.  An  ap-  ^  

paratns  contrived  for  the 
apidication  of  gas  to  spe- 1  | 
ciflc  purposes  of  beatinf;.  QT'^i^^ 

While  every  jet  of  in- 
flamed gas  will  warm  the 
surroniiUing  air,  it  be- 
comes nec«8sai7,  in  adapt- 
ingit  specifically  forworm-  Otu-Gotmut. 
ingimrposes,  tochangethe 

jet  from  its  Qsual  position  and  in  some  oUier  respects. 
In  deference  to  the  custom,  the  gas-heater  ii  some- 
times made  to  assume  the  fonns  m  grate-bats  or  logs 
of  wood  in  the  usual  fire- 
place. Ilf.  tl76. 

Goddard's  gas-heater 
has  perforated  bars  in  the 
form  of  a  basket-grate, 
and  over  these  ia  spread 
a  (foautity  of  asbestos, 
which  makes  an  incan- 
descent mass,  resembling 
a  coal  tire. 

In  Fig.  2177,  the  air- 
regulating  dish  is  formed 
in  the  segment  of  a 
sphere,  auuhas  its  con- 
cave side  upward.  The 
influx  of  air  is  regulated 

by  the  vertical  distance  between  the  edge  of  the  dtsli 
and  the  bottom  of  the  stove.  Above  the  frame  is  a 
rotating  disk,  consisting  of  a  series  of  inclined  sec- 
toral wings,  which  distribute  the  beat. 


GoddartTt  Gat-HfOler. 


OOi-SlOfH. 

Qam-^cHA'9t.  A  lai;ge,  vertical,  open-bottomed 
cylinder  a,  inverted  into  a  tank  b  of  water,  and  used 
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for  atoring  the  gas  from  the  retorta  after  purificatioD. 
Its  hight  u  usiuUty  eqaal  to  its  radius,  in  acconUoce 

Ilg;XI78. 


Qa»-Ihttdtr». 


with  the  geometrical 
law  that  a  cylinder 
having  those  propor- 
tions nas  the  greatest 
capacity  with  a  given 
surface. 

Gas-holders  are  now 
made  much  larger  than 
UieT  were  scmifl  years 
back.  A  «rork  on  this 
subject,  written  a  few 
years  since,  speaks  in 
admiration  of  the  West- 
minster gas-holders  as 
having  a  capacity  of 
260,000  feet.  We  have 
far  exceeded  this. 

Gas-holders  are  made 
of  she^t-iron  plates  rir- 
eted  together  and  daubed  with  tar  inside  and  out  to 
prevent  leakage.  They  are  stayed  with  rods  and 
braces  internally,  and  are  suspended  by  chains  e  which 
pass  over  pulleys  on  the  posts  «  which  ent-ircle  the 
holder.  Weights /  on  the  pulleys  partially  counter- 
balance the  weight  of  the  holder,  the  extra  weight 
of  the  latter  being  the  power  which  drives  the  gas 
through  the  mains  and  service-pipes  to  the  burners 
of  the  district  supplied  by  it. 

Within  the  frame  the  holder  ascends  and  descends 
as  it  is  filled  or  emptied  of  gas,  the  lower  edge  re- 
maining submenced  in  the  tank  to  prevent  the 
escape  of  gas.  Tm  gas  is  intrwlnced  and  withdrawn 
through  pipes  g  h,  wnose  terminations  are  above  the 
level  of  the  water  in  the  tank  of  the  gas-holder. 

Valves  regulate  the  inlet  and  outlet  apertures,  so 
as  to  direct  the  gas  into  the  lioMrr,  or  to  allow  it  to 
pass  therefrom,  as  may  be  required.  To  prevent 
the  freezing  of  tlie  water  in  the  tank,  the  surface  of 
the  water  is  covered  with  tar  in  the  apace  between 
the  oatside  of  the  holder  and  the  side  of  the  tank. 

Gas-holders  are  made  of  various  sizes,  from 
100,000  to  1,000,000  cubic  feet  c^iiacity. 

For  laboratory  and  exhibitional  use  a  pair  of 
gas-holders  is  found  useful,  containing  respectively 
oxygen  and  hydrogen  gas.  Their  purpose  in  this 
ocmoection  for  the  exhibition  of  the  oxy-hydrogen 
light,  or  the  microscope  illnmtnated  by  that  means, 
requires  that  the  hydrogen-hoUIer  m  shall  have 
doable  the  capacity  of  the  other  one  n,  as  the  com- 
Inning  |»oponions  of  the  two  gaaes  to  form  water  is 


oxygen,  1,  hydrogen,  2,  by  bulk.  By  weight  the 
statement  a  very  different :  oxyi^n,  8,  hydrogen, 
1 ;  oxygen  being  sixteen  times  heavierthauhydroggea. 

Gas-holdem  arc  sometimes  made  of  flexible  im- 
pervious bags,  or  sheet-metal  cases.  These  require 
no  particular  description. 

The  weighted  gas-holder  is  the  air-forcing  device 
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Air-HMtrfw  Oaburetor. 

in  some  forms  of  carburetors,  as  in  M'Avoy'a.  In 
the  illustration,  the  tank  B  a  contains  the  liquid 
hydrocarbon  ;  the  air  comes  in  by  »ipe  e  to  the 
lower  port  a,  where  it  is  distributea  throngh  the 
liquid  by  perforated  plate  h,  and  aacends  into  the 
holder  A.    It  paasrs  off  by  pipe  d  to  the  burner. 

Qaa-ln'dl-oator.  This  instnunent  is  connected 
to  the  main  pipe,  and  indicates 
by  the  rising  and  falling  of  a 
spring  piston,  or  a  weighted 
gas-hol(ler  b,  tiie  pressure  of  gas 
in  the  pipe  e. 

A  raster  is  attached,  hav- 
ing R  pencil  which  rises  and 
falls  as  the  pressure  varies  ;  end 
as  the  pencil  rests  on  a  sheet  of 
paper  on  a  drum  a  traveling  at  a 
given  rate,  the  diagram  gives  a 
faithful  report  as  to  pressure 
and  time  by  the  combined  move- 
ments of  the  paper  and  pencil. 
A  gas-regufer. 

Oas'ket.  1.  (Sleam-enffitu.) 
A  strip  of  leather,  tow,  or  textile 
fabric,  to  form  a  packing  or 
calk  a  joint 

2.  (NaiUieal.')  A  plaited  cord 
by  which  the  sails,  when  twirled, 
are  Iwund  close  to  the  yards  or 
gaffs. 

Oa»-4igfaVing  Ap'pa-ra'- 
ttiB.  Devices  for  gas-lighting 
are  matches,  sjtongy  platinum, 
fuse-^pe,  eloctrophorus  or 
voltaic  circuit,  eliciting  a  apork, 
or  heated  platinum  coil.  Se^ 
in  this  connection,  LlOHTtKQ-  Otu-Prruvrt  huH*at«r. 
DKVICE8  and  Oas-buknrr. 

Spongy  platinum  is  heated  to  rednesa  when  ex- 
posed io  a  jet  of  hydrogen  gas,  an<l  has  frequently 
been  used  for  thi.s  puipose.  The  effect  is  more  im- 
mediate and  certain  when  a  stream  of  pure  hydrogen 
is  emitted  temporarily,  as  in  Fig.  2181,  in  which  a 
small  cylinder  e«ntainuig  spongy  platinum  ia  at- 
tached to  a  gaa-bumer,  which  throws  a  stream  of 
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gu  tbefeoii  to  ignite  tlie  same.  A  mixture  of  pure 
and  carbareteU  hydroj^n  is  first  i>assed  through 
the  pipe,  and  after  ignitioa  the  How  of  the  former 
is  stop[)ed. 

The  fuM-pipe  is  a  pipe  leading  from  an  accessible 
|)Obition  to  burners  at  a  distance,  and  having  r  row 
of  small  openings  throughout  iu  lern^h.   Qas  being 
turned  on  issues  at  these  jets,  and,  a  li{^ht  being 
applied,  runs  along  the  pipe  from  jet  to  jet  till  it 
rnauhes  the  distant  bunii;rs.    It  is  then  turned  off.  > 
OlS-lighting  by  electricity  is  adopted  as  a  measure  i 
of  (convenience  in  reaching  distant  burners,  or  those  ' 
in  situations  difficnit  to  reach.    Of  the  former  char-  | 
acter  may  be  cited  the  circles  of  burners  in  the  dome 
and  rotunda  and  the  cluster  in  the  tbolus  of  the 
Capitol  at  Washington  ;  and  of  thu  latter  the  works 
at  the  royal  atsenu,  Woolwich,  Enfj^and,  wliere  all 
the  burners  are  find  upon  the  outside  of  the  win- 
dows. I 
The  means  adojited  are  an  electric  spark  produced  ' 
by  friction,  as  tn  the  tle^rophorut,  or  »  resistance  . 

body,  such  as  a 
platinnm  coil 
placed  in  a  voltaic 
circnit. 

The  electropho- 
rus  has  assumed 
loany  forms :  a 
glass  piatoB  in  a 
metallic  baton 
lined  with  Canton 
flannel  ;  a  pair  of 
disks  with  cloth- 
lined  faces,ctc.  (See 
£lectkuphokus.) 
Fig.  2181  shows 
one  form  in  which 
the  device  ib  at- 
tached to  the  stoi»- 
cock,  so  that  the 
act  of  turning  the 


Oat-LighUn- 


same  to  let  on  gas  shall  generate  a  sitark  at  the  break 
of  the  circuit  between  tue  point  a  and  the  tip  of  the 
burner  e. 

The  other  mode  of  ^aa-lighting  by  electricity  is 
by  means  of  a  voltaic  circuit.  A  battery  is  phvced 
in  any  convenient  plaro,  and  is  connected  by  in- 
sulated copper  nires  with  the  bumeis.  A  coil  of 
line  platinnm  wire,  forming  a  part  of  the  circuit,  is 
plaoed  above  and  a  little  on  one  side  of  the  opening 
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ga.1,  which  has  been  previously  turned  on.  -Or,  a 
break  may  be  mode  in  the  circuit  immeiiiately  above 
the  gas  oriticic,  and  the  spark  leaping  across  the  in- 
terval lights  thu  caa.  These  modes  have  been 
adopted  in  a  nuiuiNT  of  legislative  halls,  public 
buildings,  innnufaotnrifs,  and  Kton's,  on  both  Mdes 
of  the  Atlantic,  and  the  electric  current  has  been 
also  the  nieaiw  of  turning  on  the  gas  at  the  diatant 
points  by  means  of  a  nitcliet-whei'l  on  tlie  axis  of 
the  gas-coi'k,  wliivli  is  turuitl  by  the  stiiivssive  pul- 
sations of  the  nnnutiiii',  the  latter  Iteing  altei-nately 
actuated  by  electric  coniio-tioii  and  a  n-tracting 
spring.  This  deviLc  is  whown  in  Fig.  2182.  The 
sliding  rod  £  is  a  stem  attached  to  the  aimature  £, 
and  has  a  click  0  wlu<'h  acta  n|Nm  the  t<-eth  of  the 
ratchet-wheel  /f,  whose  axis  la  the  spigot  of  tin* 
gas-cofk.  When  the  voltaic  current  is  passed 
through  the  coils  j4,  the  armature  B  is  attracted, 
and  the  ratchet  moved  one  tooth  ;  tlie  voltaic  ron- 
iiection  ceasing,  the  armature  is  retracted  by  the 
spring  ready  for  another  impulse. 

On  a  leas  extended  scale,  the  burners  of  a  room 
may  be  connected  with  one  pole  of  a  battery  and  a 
H  ire  hidden  in  a  tas,Md  with  the  other  pole  ;  when 
the  wire  is  brouglit  near  to  the  burner,  a  sjiark  leajis 
aeroea  the  intrrval  and  lights  the  gas. 

Clock-work  has  also  been  eniployed  to  turn  on 
and  light  gas  at  a  net  time  ;  and  also  to  turn  off  the 
gas  at  a  prearranged  time. 

fhiB  mnln  A  principal  gas-pipe  leading  from 
the  works,  and  liaving  branches  and  distributing 
pi]>es. 

See  also  hydraulk  main,  invented  by  Clegg  in 
1807,  and  formings  part  of  the  gas-producing  works. 

Gas-^e'ter.  A  device  for  measuring  tlie  quan- 
tity of  volume  of  pasfing  gas. 

Citizen  Sc^in,  of  the  National  Institute  of 
Fmnrr,  descnbed  a  gas-meter  at  the  dtting  of  the 
Institute,  October  6,  1797. 

The  wet-meter  was  invente<l  by  Clegg  in  1807, 
and  improved  by  Croslry  in  1815,  The  di^'-meter 
was  invented  by  Malam  in  18^0,  and  improved  by 
Defries  in  1838,  Many  improvements  and  variations 
have  been  a<lded  since  by  various  ])Brties. 

A  (Fig.  2183)  is  a  longitudinal  and  B  a  tnnsverae 
section  of  the  wet-meter,  which  is  composed  of  an 
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outer  box  n  partially  fille<l  with  liquid,  as  water, 
alcohol,  or  glvcerine,  to  the  level  of  the  line  b  c, 
somewhat  above  its  center.  Within  this  is  jonmaled 
an  axis  carrying  a  series  of  buckets  d  d  dd,  each 
catnble  of  containing  a  definite  quantity  of  gas, 
which  is  admitted  through  the  pipe  e  at  the  nentru 
part  of  the  meter,  and  causes  the  buckets  sueces- 
flively  to  rise,  uisintainine  a  continuous  rotation. 
The  gas  THL<t.si>s  out  through  a  pipe  /  at  the  npper 


in  each  burner,  and  this  coil  becomi-s  heated  by  its  part  of  the  meter,  its  quantity  being  measured  ny  a 
resistance  to  the  passing  current,  and  bo  ignites  the  i  series  of  multiplying  gear-wheels ;  these  derive  their 
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motion  from  the  axis  on  which  the  bucketn  are  jonr- 
italed,  tnd  register  100a,  1, 000s,  10,  OOO.s,  and  100,  OOOs 
of  feet,  the  amount  lieing  indicated  on  a  aeiies  of  dials. 

Valves  are  arrauged  to  cut  off  the  tiH^tply  of  eas 
when  the  water  in  the  meter  rises  above  or  falls  ue- 
low  certain  limits. 

The  coostaut-level  meter  has  an  antoutatic  arrange- 
meat  of  float,  which,  as  the  water  wastes  by  evapora- 
tion, desucDda  and  immerses  an  equal  portion  of  its 
bulk,  which  is  always  equal  to  the  quantity  of  wa- 
ter which  has  disappeared. 

The  principle  of  ths  dry-meter  may  be  understood 
by  describing  it  as  a  machine  having  a  bellows  of 
known  capacity,  and  alternately  filled  with  gas  and 
emptied,  the  pulsations  being  counted  by  a  register. 
Oi  It  may^  be  described  as  a  cylinder  with  a  recipro- 
eatiug  piston,  whow  motions  are  coiinted,  the  gas 
being  dischaigid  from  the  alternate  ends  of  the  cyl- 
inder as  the  piston  reciprocates.  The  pnissure  of 
ffta  is  the  motor,  and  th::!  changes  of  dirautiou  mo- 
tion are  effacted  by  in;i-aotion  and  eduction  valves, 
much  as  in  a  stcam-engin.;. 

Sugg's  (English)  photometric  gas-meter  is  designed 
for  experimental  use,  to  show  not  only  the  vohime 
<tf  gas  which  has  been  consumed  at  the  nod  of  a 
givra  time,  but  aUo  the  rate  per  hour  or  per  minute 
that  the  consumption  is  proci:eding.  It  has  two 
index-binds,  one  revolving  once  in  a  minute,  and 
moveii  by  clock-work  ;  the  othnr  making  a  complete 
revolution  during  the  passage  through  the  meter  of 
one  twelfth  foot  of  ^s.  The  standard  of  the  Lon- 
don companies  is  tmt  the  gas,  when  burned  at  the 
rate  of  5  cubic  feet  per  hour,  diall  ^re  a  li^t  eqnal 
to  the  burning  of  14  spenu  candles,  eaoh  consuming 
120  i^nn  in  the  same  time. 

Oas'o-Une.   A  light  grade  of  petroleum. 

Ou-om'e-tar.  The  term  is  applied  in  Englaml 
to  a  large  vertioaL  cylinder,  closad  abora,  and  with 
its  lower  edga  immersed  in  a  water-tank,  and  used 
for  holding  Snch  a  veaif^l  i^i  more  appropriately 
i^ed  a  Gas-holdkr  (whieh  see).  The  term  gaa- 
omter  probably  arose  from  the  fact  that  the  holtkr 
is  of  known  capacity,  and  as  it  rises  affords  so  ready 
a  means  of  estunating  the  quantity  contained,  thus 
constituting  a  meter.  It  is  usual  now  to  provide  a 
meter  in  gas-works,  whose  duty  it  is  to  meosaie  the 
9U  on  its  way  to  the  holder. 

From  gasometer  ha*  arisen  the  term  airometer, 
when  a  vessel  of  similar  construction  contains  atmos- 
pheric air.  This  is  used  in  one  form  of  blowor,  in 
ventilating'machines,  in  aspirators,  machines  for  car- 
bureting air,  and  for  other  purposes.    See  AiR- 

HOLDBR. 

Ou-oph'ai4Mr.  An  indicator  of  the  presence  of 
ptHsonous  gases.  It  is  described  as  a  lump  of  bonici.; 
acud,  heated  to  redness  in  chlorine,  and  blown  into  a 
bntb.  Carbonic  acid,*  snlphnretel  hydrogen,  atid 
other  deleterious  gases,  give  peculiar  reactions  on 
the  bulb,  and  indicate  their  presence. 

QaB'o-soopo.  An  instrument  for  detecting  the 
presence  of  carbureted  hydrogen  in  the  atmosphere. 

It  is  nsed,  or  should  w,  in  coal-mines,  to  give  an 
ajann  when  a  dangerous  and  explosive  condition  of 
the  air  supervenes.  It  may  also  be  applied  to  detect 
a  leak  in  the  gas-apparatus  of  a  building,  or  to  give 
an  alarm  when  Aminadab  from  the  rural  districts 
blows  oat  the  gas  on  retiring  to  be<l  at  the  hotel  or 
at  the  house  of  his  city  cousin.    See  Qah-alarm. 

Oai"pipe.  Gas-mains  are  laid  in  sections,  the 
small  end  of  one  entering  the  wide  socket  of  the  ad- 
jacent section.  A  packing  hemp  dipped  in  tar  is 
driven  in  to  form  a  joint ;  over  this  is  a  luting  of 
■  clay,  within  which  is  itoured  hot  lend. 

Senrioe-pipes  are  of  various  metals,  wroof^t-irou 


tubing  being  now  more  common  than  any  other. 
The  sections  of  distributing-pipe  have  screw-Bocket 

couplings. 

'ihe  mains  are  laid  with  a  gradual  slope,  and  at 
the  foot  of  each  incline,  or  where  two  descending 
.slopes  meet,  a  reservoir  is  formed  to  collect  water  of 
condensation.  This  chamber  lias  an  iron  cover  into 
which  is  fixed  a  pipe,  which  descends  nearly  to  the 
bottom  of  the  reservoir.  At  the  snmniit  of  the  pipe 
is  a  screw,  which  admits  the  attachment  of  a  piunp, 
by  which  the  liquid  in  the  reservoir  is  removed. 

Gas-pipe  Tongs.  A  wrench  fur  screwing  pipes 
into  or  out  of  their  coupling.    See  Pipr-tokgs. 

Oaih-press'ura  a«B'a^'tor.   See  Gab-beod- 

LATUR. 

Oas-pu'ii-fler.   An  apparatus  in  which  gas  is 

pnritied  of  its  sulphur  compounds. 

The  purification  of  gas  by  passing  it  through  lime- 
water  IS  tlie  invention  of  Mr.  Cle^,  England,  and 
was  iiitroducwl  in  1807. 

The  ordinary  illuminating  gas,  after  having  beeu 
evolved  in  the  retort,  its  tar  Siminated  in  the  coii- 
denner,  and  its  ammouia  abstracted  in  the  wasAer,  is 
]  'a.ssed  through  the  puriJUr,  whoM  duty  is  to  remove 
the  sulphur  and  render  the  gas  fit  for  consumption. 

The  wet-lime  purifier  has  several  chambers  con- 
taining a  certain  depth  of  cream  of  lime.  The  ^ 
passes  through  each  cliamberiii  succession,  bubbling 
up  thnragb  the  liquid,  the  contact  being  rendered 
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more  intimate  by  arms  which  rotate  in  the  spaces 
through  which  the  gas  passes  in  flowing  from  one 
chamber  to  another.  The  aims  also  stir  up  the  lime 
and  prevent  Its  settling. 

The  cream  of  lime  absorbs  the  sulphnreted  hy- 
drogen and  carbonic  aciil,  the  water  absorbs  the 
remaining  ammonia. 

This  process  haa  been  generally  abandoned  on  ac- 
count of  the  difllculty  of  dispoKing  of  the  foul'creani 
of  lime  known  as  *'  blue  billy." 

In  the  dry-lime  process  slightly  moist  hydrate  of 
lime  is  placed  on  trays,  or  iron  boxes,  throngh 
which  the  gas  in  made  to  pass.  This  process  is  very 
effective,  and  has  very  generally  aunerseded  the  wet- 
lime  proceee.  It  removes  the  Bnlphnr  ronponnds 
and  the  carbonic  acid  equally  well.  When  the  foul 
lime  is  removed,  however,  it  evolves  the  same  odor 
of  Bulphiile  of  ammonium  which  caused  the  wet-lime 
process  to  be  abandoned.  The  sunpression  of  this 
offensive  o<lor  ha.s  been  effected  l>y  «-ashing  and 
special  purification.  The  dry-lime  met«r  has  been 
generally  abandoned  in  Europe,  however,  as  was  the 
wet-lime  process  previously. 

The  Laming  proces.s,  now  used  in  Piris,  and 
generally  over  the  continent  of  Europe,  was  intro- 
duced in  1849.  The  hydrated  sesquioxide  of  iron 
forms  a  substitute  for  the  lime.    It  is  prepared  of  a 
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miitable  qiulity  by  mixing  copperas  (snlphato  of  inm) 
with  slacked  lime  and  sawaust,  and  exiwsitig  tlie 
mixture  to  the  air  tn  oxidize  the  protoxide  of  iron  to 
the  sesquioxide.  The  resulting  mixture  contains  hy- 
dnit«d  sesquioxide  of  irou,  sut]>hate  of  lime,  and 
sawdust.  When  an  excess  of  hydrate  of  lime  is 
employed,  the  resulting  mixture  contains  this  aub- 
xtance  also.  This  material  is  very  efTective  in  re- 
moving the  sulphur  comuounda  from  the  ma,  and  in 
not  oflunaive  when  fouleii  with  sulphur.  The  latter 
mi^  be  distilled  to  produce  sulphuric  acid. 

The  iron-ore  fmcem  of  Ilill  consists  in  the  nne  of 
the  iiatuntl  hydrated  sesquioxide  of  iron  or  bog  iron 
ore,  to  which  is  added  b^  the  New  York  Gas-Light 
Company  a  quantity  of  iron  borings  and  turnings 
moistened  by  aminoniacnl  liquor  ana  exposed  to  the 
air.  To  the  mixture  is  addm  pulverized  charcoal. 
Other  ores  are  used  in  Germany,  where  the  oxides 
of  iron  are  used  in  purilication,  to  the  exclusion  of 
all  the  lime  processes. 

In  some  forms  of  apparatus  for  the  purification  of 
gases  which  are  led  through  a  liquid,  a  wheel  with 
fans  is  made  to  revolve  an(l  keep  the  liquitl  agitate<l, 
while  also  exposing  a  large  wetted  surface  to  the 
passing  gas. 

Oos-ng'lB-ter.    An  iiistniment  by  which  the 
pressure  of  gas  is  indicated 
He-  3186.  Bod  recorded.    The  rate  of 

pressure  is  not  uniform,  but 
varies  with  the  season  and 
the  hour.  An  ordinary 
pressure  during  the  day  is 
of  an  inch  ;  that  is,  a 
pressure  which  will  raise  a 
column  of  water  in  a  tube  to 
that  hight.  At  night  the 
pressure  is  increased  accord- 
ing to  the  hour  and  the 
season ;  the  iiuontity  burned 
in  winter  is  double  that  con- 
sumed in  summer  ;  more  gas 
is  burning  at  9  p.  m.  than  at 
12  P.  M.  ;  and  more  at  the 
latter  than  at  3  A.  M.  The 
rate  being  determined  ac- 
cording to  the  jud^ent  of ! 
the  engineer,  a  man  is  placed 
in  attendance,  and  a  register  { 
records  his  doings.  This 
^  pressure  indicator  is  a  cyl- 
inder covered  with  paper 
and  revolved  by  clock- 
Qa»-Rtt>u«T.  work.  Against  it  rests  the  I 
point  of  •  pencil,  which  is ' 
acted  on  by  the  prvssure  of  the  gas  in  tiie  mains,  ' 
and  records  in  a  rising  and  falling  line  the  changes 
ill  the  pressure,  while  the  vertical  graduations  of 
the  paper  answer  to  periods  of  time. 

Ghu-^eg'u-Ia'tor.  A  device  to  equalize  the  flow 
of  gaa,  notwithstanding  varying  pressure  in  the 
wain  and  the  variations  produced  by  turning  on  or 
shutting  off  gas  to  or  from  burners  in  the  building. 

The  valve  rf  of  the  regulator  is  a  cup  with  a 
notched  rim  inverted  over  the  end  of  the  inlet  pipe 
e  and  connected  by  a  lever  with  a  larger  cup  A. 
The  edges  of  cup  k  and  valve  d  dip  into  annular 
troughs  containing  mercury. 

As  the  pressure  of  gas  increases,  it  aets  upon  the 
inside  of  the  cup  A,  causing  a  depression  of  the 
notchetl  edge  of  the  valve  d  into  the  quick.si1ver. 
This  dMreases  the  op<>ning  through  which  gas  can 
pass  to  the  delivery  pipe  /  in  such  projiortton  that 
at  the  extra  pressure  and  speed  an  equal  quantity 
will  flow. 


A  decrease  of  press-  Fig.  2193. 

ure  has  a  contiary 
elTcct,  increasing  the 
opening.  The  press- 
ure of  gas  is  beneath 
both  the  valve  and  the 
cup,  but  the  latter 
being  the  larger  over- 
comes the  smaller  and 
drives  its  edge  into  the 
quicksilver. 

The  lan^r  view. 
Fig.  2186,  has  also  an 
inverted  cylinder 
which  is  partially 
counterpoised  by  a 
weight.  As  the  press- 
ure of  gas  at  the  inlet 
increascf),  the  cylinder 
rises  and  carries  with 
it  the  cone,  which  con- 
tracts the  area  of  the 
gas  opening  in  the 
plate  on  the  summit  of 

the  central  inlet-pipe ;  the  pipe  on  the  left  is  the  exiL 
Fig.  2187  shows  a  rubber  diaphragm  in  a  chamber 
wherein  the 

I>resaure  of  ^as  If-  3QW. 

raises  the  wire 
i^'and  with  it  the 
lever  G  on  which 
is  the  valve. 
Thus  the  extent 
of  pressure  in  B 
determines  the 
position  of  the 
valve  relatively 
to  its  seat,  and 
this  graduates 
the  areaofoiien- 
ing  to  the  press- 
ure. 

Oaa-re-tort'. 
The  chamber  in 
which  carbona- 
ceous matter  is 
distilled  to  pro- 
duce illuminat- 
ing gas. 

Dr.  Clayton 
distilled  illumi- 
nating gas  from 
coal  in  ItiSS ;  the 
"  Philosophical 
Transactions"  of 
1739  refer  to  the  fact.  Dr.  Hales  in  1726  made  a 
quantitative  experiment  as  to  the  cubic  inches  of 
gas  obtaine<l  from  a  given  number  of  grains  of  coal. 
Lord  Dundonald's  patent  of  1786  was  for  ovens  or 
retorts  in  which  coal  was  distilled.  Murdoch  in 
1 792  made  lighting  bnildings  by  gas  a  success.  See 
Gas. 

Gas-retorts  are  made  of  iron  or  clay,  and  each  in 
shape  is  a  segment  of  a  cylinder,  the  flat  side  form- 
ing the  floor.  These  are  set  in  a  brick  furnace, 
with  their  open  ends  presented  outward  ready  for 
chai^ng.  This  is  quickly  done  by  a  peculiarly 
shaped  scoop,  which  holds,  say,  IIU  pounds  of  coal, 
and  is  handled  by  three  men,  as  seen  in  the  illustra- 
tion. Being  introduced  longitudinally  into  the  re- 
tort, it  is  ufmet,  and  deposits  its  load  on  the  floor  of 
the  retort ;  a  second  scoopful  makes  up  the  charge, 
and  the  mouth  of  the  retort  is  then  dosed  and  loted 
to  prevent  the  escape  of  gas. 
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Fig.  2188. 


We  have  Mr. 
WatBon's  authority 
for  stating  that  a 
retort  hulda  220 
pounds,  and  that  a 
nenth  of  tiftcen  re- 
torta  IB  chai^ged  in 
tifttten  minutea  by 
three  hands.  The 
charge  remains  five 
h^ura  in  the  retoi-t  ; 
the  coal  is  expanded 
to  double  its  bulk 
and  forms  coke,  but 
is  much  lighter,  of 
course. 

Some  retorts  are 
D-sha[)ed  in  section, 
others  are  oval,  and 
one  is  noticed  having 
what  is  called  a  kidney  ahape,  that  is,  a  general 
elliptical  fonn  is  varied  by  a  longitudinal  ridge  along 
the  bottom. 

Croll's  gas-furnace,  Bow  Common,  London,  Eng- 
land, has  an  upper  series  of  6  clay  retorts,  18  feet 
long,  constnicted  to  be  charged  from  both  ends. 
The  fire  has  a  middle  position,  and  the  upper  series 
are  heated  by  the  direct  radiation  from  the  fire, 
while  the  7  lower  retorts  of  iron,  also  double,  are 
heated  by  the  caloric  current  descending  from  the 
upper  portion  of  the  furnace. 

The  npper  clay  retorts  are  charged  every  four 
hours,  ana  the  lower  iron  ones  every  six  hours. 
The  average  yield  per  day  is  8,500  cubic  feet  per 
retort ;  8,500  x  13  =  110,500  feet.    Twelve  of  these 


fig.  2Uiit. 


Qiu-IUurU. 


furnaces  are  used  at  the  Centi-al  Gas' Works,  Bow 
Common,  Loudon,  having  a  capacity  for  1,326,000 
cubic  feet  daily.  The  usual  make  of  gas  at  these 
works  is  900,000  cubic  feet  per  day. 

Fig.  218U  shows  a  retort  in  which  illuminating 
gaa  is  made  from  tar  introduced  from  vessel  if  into 
retort  C.  The  tar  passes  through  the  water  which  ia 
contained  in  the  washing  vessel  above  the  retort, 
and  which  foniis  an  hydraulic  stopper  to  the  retort. 
The  steam  is  generated  in  pipes  over  the  retort  and 
passes  into  the  latter.  The  retort  is  heated  to  red- 
ness and  contains  coke.  A  jet  of  steam  is  iiitroduml 
at  the  rear  pii>e,  and  the  carbureted  hydrogen  passes 
off  at  S  to  tne  main. 

Fig.  2190  ia  an  arrangement  of  mechaniam  for 
roasting  hydrocarbon  vapors,  or  changing  them 
into  permanent  gases,  by  exi)Osing  them  to  heat 
while  minutely  divided  or  separated  into  email 
sti'eanu}.    The  vapors  generated  in  the  vaporizer  by 

He.  2190. 


Oaa-Riiart. 


Qai-Appanttu, 

steam  from  the  boiler  pass  to  the  loasting-chamber. 
The  vapor  traverses  the  longitudinal  perforations  in 
the  charcoal  block,  and  is  thus  divided  into  atreama 
to  be  more  effectively  acted  upon  by  the  heat.  It 
then  parses  to  the  condenser. 

A  u  the  furnace,  B  the  boiler,  C  steam-pipe  to 
vaixirizer  E,  which  contains  steam-coil  D.  0  vapor- 
pipe  to  roasting-chamber  M.  I  charctml-block,  which 
divides  the  stream  of  vapor.  J  pii>e  leading  to  cou- 
denser  K. 

Fig.  2191  is  an  arrangement  for  clearing  the  inner 
surface  of  the  retort  of  the  scale  of  carbonaceous 
matter.    The  gas-retort  is  filled  with  limestone,  and 
a  <;-ipwith  an  air-pipe  extending  nearly  the  whole 
leij^th  of  the  retort  is  luted  thereupon.    The  cap 
of  the  aacenaion-pipc  is  removed,  and  a  cur- 
rent of  air  being  established  through  the  re- 
tort, the  "  scurfing,"  or  removal  of  the  car- 
bonaceous coat  of  the  inside  of  the  retort 
takes  place  simultaneously  with  the  elimi- 
nation of  carbon  from  the  limestone,  pro- 
ducing quicklime. 

Ohw-re-torf  Ctaarg'sr.  An  apparatua 
for  introducing  the  charee  of  coal  into  a  re- 
tort or  removing  the  coke  therefrom.  The 
S(:!Hi]>  ia  sustained  on  swivel  and  sliding  bearings 
iij>i>ii  the  truck,  which  runs  on  a  track,  and  conveys 
ciKii  from  the  heap  to  the  bench  of  retorts.  The 
:hl  ifl  run  into  the  retort,  and  the  bottom  is  drawn 
hni'l^  by  the  rod  extending  beneath  the  handle  ;  ihia 
di^  liarges  the  coal. 

-V  machine  for  this  purpose  has  been  for  some  time 
in  MLccessful  operation  at  the  Dublin,  Ireland,  gas- 
works. 

Tl4e  method  of  working  is  as  follows  :  One  man 
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uli^■  •  I'fT  (Ite  liils  of  the  rvCori* 

muvL'ii  o[iLiiMiitis  h>  one  rttui't, 
fleniU  la  vie  riks*.  M  one  dnw 
btiagp  «tit  the  fittke,  «Qd  then 
S\  lEOTt-a  on  to  the  UMtt  n  tLirt, 
-  -jj  Hitil  [he  L-liai-gU^ma^ijH-  i  '>ri;i  > 
up  rti  thi,'  di»:liBT^I  !■  tun 
uiiJ  |iiitf^  in  tliLi  i-!iur^i^  of  - 
TliL"  fw»i'  i>i  in5'Li'  JyMble,  ami 


Oaa  Re-ver'ber-a'^o'iy-liiT'iiaoe.  An  iron- 
refiiniug  furmoe  in  which  gu  from  bituminous  coat 
iff  caused  to  pass  over  the  mott«ii  metal,  depriving 
It  of  carbon.  The  upper  ia  a  front  view,  and  the 
Jower  a  longitudinal  section  of  the  apparatiui.  The 
R^nerator  ia  partially  tilled  with  coal  which  is  ig- 
nited, asuSii'ieut  quantity  added  to  fill  the  generator, 
und  the  opening  is  bricked  nji.  The  metal,  broken 
into  pieces  of  suitable  size,  is  placed  ujion  the  hearth, 
find  the  inflamed  pis  is  directetl  downwAiilly  upou 
it  hy  tnyferes.  A  limited  quantity  of  air  is  aJso  ad- 
mitted to  the  generator  by  pipes.    The  metal,  when 

tig.  Z193. 


forms  two  small  ticoopa  hinged  together,  and  dis- 
chaiging  in  opposite  directions  ;  so  that,  in  turning, 
the  ooala  are  s^iread  well  over  the  surface  of  the  re- 
tort, thus  utilizing  the  greatest  amount  of  heating 
Hor&ce  in  the  lein.    As  the  retorta  are  charged, 

ng.S19S. 


Oiu-Rtiort  Charger. 

the  man  who  preceded  the  drawing-ntachtne  and 
took  off  the  lids  now  follows  the  charging-macbine, 
closing  the  retorts.  Two  boys  drive  the  ^lachinc!^ 
one  man  tills  the  coal  into  the  hopper,  and  another 
attends  to  the  taking  off  and  putting  on  of  the  lids 
or  doors.  The  platforms  of  the  inachiDei  are  now 
altered  to  the  level  of  the  row  of  retorts  to  bo  drawn 
and  charged  next,  and  those  operations  proceed  as 
before.  By  these  arrangomcnts,  the  retorts  are  ex- 
posed to  the  action  of  the  atmo.'fphere  a  much  shorter 
time  than  in  the  case  of  hnnd  tabor,  aa  the  tttokcrs 
generally  "slack  out "  ten  or  a  dozen  doors  at  once, 
and  draw  them  all  before  chaTgingony,  thus  leaving 
Uie  .first-drawn  retort  a  long  time  to  the  cooling 
atmoaiihere,  whereas  with  the  machine  the  retoit  is 
charged  directly  it  is  emptied,  —  an  advantt^je  that 
mast  be  appreciated  by  all  pis-engineers.  The  work 
of  drawing  and  ebarginjc  is  lione  with  a  regnlaiity 
that  cannot  be  attained  by  manual  labor  ;  the  re- 
torts are  supplied  with  the  maximum  quantity  of 
coal  they  will  take,  and  the  quantity  does  not  de- 
pend upon  the  caprice  of  a  scoop-driver.  The  coke 
must  be  raked  out  clean  and  a  quantity  cannot  be 
left  in,  as  is  often  the  case  with  manual  labor  when 
the  eye  of  the  foreman  is  not  on  tlie  men. 


Gm  ItcTCrttraforasAinwM. 

in  a  state  of  fndon,  la  stirred  occasionally,  and  a 
xmall  quantity  of  limestone  added  from  time  to  time. 
The  treatment  lasts  from  two  and  a  half  to  five 
hours,  according  to  the  quality  of  iron  produced, 
and  the  metal  is  drawn  off  in  a  fluid  state.  The  fire 
is  allowed  to  die  out,  and  the  generator  cleaned  at 
intervals  of  about  fourteen  days. 

Oas-^ing.  A  thin  plate  of  steel  or  copper,  per- 
forated to  the  exact  size  of  the  caliber  of  tne  gun, 
and  used  oa  a  face-plate  to  the  breech-block  in 
Sharp's  breech -loading  rifle  and  Broedwell's  breech- 
loading  ordnance,  adopted  by  the  Frnssian  govern- 
ment. Tlie  hreecb-biock  is  chaiuben-d  out  latter 
than  the  hole  in  the  plate,  so  that  the  ga.s  from  the 
explosion  of  a  charge  in  the  gun  flies  back  into  the 
chamber  and  presses  the  plate  or  ring  forward  against 
the  breech  of  the  gun.    A  gas-cheek. 

Oaa'sing.  {Cftton-manvfadurc.)  The  processof 
burning  the  divergent  fiboi-a  or  Jluff  from  yam. 
The  loo?e  filaments  are  burned  offby  pa-ssing  the  yam 
qnickly  through  a  gas-flame.  The  yam  is  thus  pre- 
pared for  thread,  lat?e,  and  hosiery.  An  average 
yarn  loses  about  one  eighteenth  in  the  operation. 

The  rinit.nn<j-frnmf,  has  a  row  of  jet-8  about  twelve 
inches  Hpart,  and  a  little  hood  above  each.  The 
yam  in  led  from  one  bobbin  to  a  second,  which  is 
rotateil  hy  bein^;  prpsaml  against  a  rotating  roller. 
The  yam  in  passing  between  the  spools  traverses  back 
and  foith  through  the  flame  passing  over  polleya 
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On  emergiiiK  from  the  flame  the  yarn  is  cleaned 
by  a  bmah  and  passes  through  a  notch  in  a  piece  of 
btaas,  which  is  aiTaoged  to  aebect  any  knot  or  lump 


in  the  yam.    A  defect  of  this  character  depresses 
the  brass,  and  instantly  turns  aside  the  gas-burner, 
so  that  the  yarn  ia  not  burnt  durine  the  temporarj' 
stoppage  ;  the  defect  being  remedied  by  the  minder, 
the  parts  are  restored  to  their  normal  position  and 
the  o]K-ration  proeeeils. 
Qas-sook'et.   The  metallic  socket  which  slips 
over  the  tip  of  a  burner,  and  connects 
Fig,  nas.  the  elastic  gas-tubing  therewith, 

Gas-BtQTB.  One  usually  made  of  iron, 
and  may  be  partially  lined  with  fire-brick. 


Oof-TUe  Socket. 


Oa*  Cooking- Stovt. 


Branches  1,  2,  3,  4,  5,  from  the  main  pipe  a  are 
carried  to  the  upper  port  of  the  stove  and  to  the  bot- 
toms of  the  vaiiouB  interior  compartments  designed 
for  roasting,  baking,  etc.  These  terminate  in  cir- 
cularly arranged  tunes,  provided  with  minute  burn- 
era,  over  which  the  vessel  containing  the  article  to  be 
cooked  is  supported. 

Fig.  2187  Ls  a  heating  stove  in  which  the  gas  is 
turned  on  to  the  ])erforated  toji  of  a  gas-chamber, 
and  over  this  a  corrugated  conical  cap  is  suspended 
from  an  npnght  flue,  the  product  of  combustion 
flowing  into  and  around  this  cap  up  the  flue,  and 
througn  holes  in  the  side  at  top,  down  another  flue 
as  far  an  the  cover  of  the  combustion- chamber,  and 
thence  through  the  apertures  into  and  up  a  third 
flne  to  the  top  of  stove.  The  flues  are  formed  by 
places  between  three  cylinders  of  diflerent  diameter ; 


Gm  Heatitit- Stove. 


a  plate  at  the  top  covering  Hi- 
the  inner  flues  has  perfora- 
tions over  the  outer  flue. 

Fig.  2198  is  a  gas  cooking- 
stove  which  has  a  square 
sheet-iron  stove,  to  be  used 
with  a  kerosene  lamp,  or  a 
gas-burner,  having  on  each 
side  an  oven  for  buking,  etc., 
which  is  surrounded  on  all 
sides,  except  the  outside  and 
ends,  by  a  flue,  in  which  the 
products  of  combustion  cir- 
culate. On  the  top  of  the 
stove  arc  holes  in  which  the 
cooking  utensils  are  placed, 
and  a  jmu  for  baking  may 
also  be  placed  thereon.  By 
means  of  dampers  the  pro- 
ducts of  combustion  may  be 
prevented  from  circulating 
beneath  the  top,  and  made  to 
^mss  directly  out  of  the  chim- 
ney. On  one  end  of  the  stove 
is  a  boiler  in  which  to  gener- 
ate steam,  which  is  conveyed 
off  by  pipes  to  perform  various  culinary  operations. 
Pieces  of  mica  are  let  into  the  stove  in  various  places 
to  expose  the  2U8< 
light  and  also 
to  give  a  view 
of  the  interior 
of  the  ovens. 

Fig.  2199  is  a 
gas-stove  in 
which  the  heat 
of  the  burning 
jet  is  made  to 
%'aporizo  coal- 
oil  in  the  pipe 
D.  The  gener- 
ating chamber 
is  of  a  metal 
less  liable  to 
oxidation  than 
cast-iron,  and  is 
protected  by  a 
movable  j>lato 
beneath,  which 
is  suspended 
over  the  surface 
of  the  burning 

hydrocarbon.  Cocting-Sio^. 
The  heat  is  con- 

centrated  by  an  annulus  C,  which  encloses  the  com- 
bustion chamber.  A  fire-cup  beneath  the  burner 
catches  the  waste  oil. 

ng.  2199. 
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fig.  2300. 


Oaa-toroh.   A  lighter  for  gas.   See  Liohtino- devices  ;  Electeopborub. 

OoB-waah'er.  TfaiB  apparatus  receives  the  from  the  condenser,  which  removes  the  tar.  The 
office  of  the  washer  is  to  remove  the  aiumonia,  which  affects  the  quality  of  the  gas  and  is  otherwise  injuri- 

OUH.  Keveral  forms  of  washers  are 
known.  The  essential  features  con- 
sist of  devices  for  bringing  every  par- 
ticle of  the  gas  into  contact  with 
water,  for  which  the  ammonia  has  a 
great  affinity.  The  effectiveness  of 
a  particular  machine  ie  in  proportion 
to  the  intimateness  of  the  contact  of 
the  gas  and  water  therein.  Dr.  Wat- 
son, Bishop  of  LlandafT,  announced 
the  fact  in  1750,  that  the  inflamma-. 
bility  of  g&a  was  not  affected  by  con- 
tact  with  water.  The  was/ur  is  the 
third  in  the  series  of  gas-making  ap 
pnratus.  <9ce  Gas-makino.>  Mr. 
Croll,  an  English  gas-engineer,  is 
credited  with  the  invention  of  the 
gas-washer  now  in  use. 

Eight  or  ten  gallons  of  ammoniacal 
liquor  are  extracted  from  the  gas  pro- 
duced from  2,000  pounds  of  coal,  nnd 
it  is  treated  by  manufacturing  chem- 
ists, who  extract  about  fourteen 
ounces  of  sulphate  of  ammonia  from 
one  gallon  of  the  liquor. 

Gaa  Weld'ing-ftir'naoe.  {Afeial- 
vjorking.)  A  heating  jet,  or  cluster 
of  jets,  to  heat  pieces  of  metal  locally, 
in  order  to  bring  them  to  a  welding 
temperature.   See  Gas  Blow-pipb. 

Gmt«.  1.  A  barrier  which  may  be 
opened  to  permit  ]ia88age  ;  as,  — 


Canal-lock  gate. 
Farm -gate. 
Flood-gate. 


Sluice-gate. 

Tunipilce-gate. 

Water-gate. 


Some  of  which  are  considered  un- 
der their  alpliabetical  order. 

a  is  a  gate  with  at^jiistable  hinges, 
operating  on  rings  on  the  post ;  the 
fastening  consisting  of  a  movable 
latch  ana  staple. 

b  shows  a  mode  of  setting  up  the 
gatewhen  the  onterend  saga,  tymeans 
of  the  diagonal  stmt. 

e  shows  another  form  of  setting  ap 
the  outer  end  by  means  of  a  tie  slat. 

of  is  a  gate  whose  top  bar  is  pivoted 
on  the  post,  the  gate  being  counter- 
weighted  by  a  box  of  stone  on  the 
extended  bar. 

e  is  a  gate  which  slides  longitudi- 
nally, its  slats  traversing  on  rollers. 

/  is  also  a  sliding-gate,  which  has 
rollers  to  keep  it  level,  whether  open 
or  shot, 

(/  is  a  gate  which  slides  half  its 
length  and  then  rotates  on  a  bar  at 
its  midlength. 

A  is  a  gate  of  pivoted  bars  on  the 
principle  of  the  lazy-tongs. 

t  is  a  gate  having  a  set  of  pivoted 
slats,  which  assume  a  vertical  posi-. 
tion  when  the  counterweighted  top 
slat  is  allowed  to  oscillate. 

i  is  a  suspended  gate,  which  swings 
upward  broadside  in  a  vertical  plane. 

^  is  a  gate  suspended  from  pulleys, 
and  counterweighted. 
I  m  are  gates  operated  by  equestrians  or  persons  in  vehicles  by  means  of  ropes. 
2.  {Lodamithivg.)    One  of  the  apertures  in  the  tumblers  for  the  passage  of^the  stub. 


m 
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8.  The  Talve  vhich  admits  the  water  to  the  bucket 
of  the  Watbr-wmeei,  (which  see). 

4.  {Fouttding. )  a.  Au  tTtgate.  The  Aperture  in  a 
mold  throogh  which  the  tnetikl  is  poured.  The  run- 
ner  coodncts  the  metal  from  the  ingaU  to  the  hollow 
in  the  mold,  where  it  forms  a  casting.  The  piece  of 
metal  which  occupies  the  ingate  and  rwintr  u  called 
a  apru.'-,  and  is  knocked  off  the  casting. 

b.  The  sprue  or  plnee  of  metal  caat  in  the  gate. 
A  suUage-piece. 

Gat^-onam'ber.  {Hydraulie  Engineeriag.)  A 
'  recess  ia  the  side  wall  of  a  cjinaUlock,  which  receives 
the  opened  gate,  so  that  it  shall  not  prcgect  into  the 
lock-ctiamber. 

Oatft-ohan'naL  {Founding.)  The  geat,  or 
git,  through  whivh  molten  metal  ia  admitted  to  the 
mold.    See  Gatb. 

Oate-book.  A  gate-hook  is  that  part  of  a  gate- 
hinse  which  is  driren  into  t^e  post  and  sustains  the 
lofattached  to  the  gate. 

Oate^oit.  One  to  which  a  gate  ia  hnng  or 
which  it  shuts  against,  and  which  arc  known  re- 
spectively as  the  twinging  or  hinging  post,  and  the 
^Uiiag  post. 

Gate-saw.  A  mill-saw  which  ia  strained  in  a 
gate  or  aaah  to  prevent  buckling. 

Oate-almVtar.  {Founding.)  A  spade  or  paddle 
which  closes  the  channel  agunst  the  molten  metal 
whi'n  the  mold  or  bed  is  fall,  and  turns  it  in  another 
direction  to  other  molds  or  beds. 

GftUi'eT.  1.  {Vehieie.)  The  inclination  forward 
of  an  axle  jounul,  or  spindle^  uaoally  one  tenth  of 
its  diameter. 

The  amonnt  of  gather  depends  upon  the  amount 
of  taper.  A  perKCtly  cylindrical  spindle  requires 
none. 

The  inclination  downward  is  also  dependent  npos 
the  taper,  and  is  called  the  swing.  The  latter  ren- 
ders the  disking  of  the  wheel  neuesaary,  in  order  that 
each  spoke  as  it  comes  to  the  bottom  position  may 
be  vertical.    See  Swing  ;  Dish. 

If  a  taper  spindle  be  made  without  any  gather,  the 
tendency  of  the  wheel  is  to  alip  outward  against  the 
linchpin  or  nut  If  the  gamer  is  in  excess,  the 
beitiitg  of  the  hub  rubs  hard  against  the  butting-ring 
tiS  the  axle. 

2.  {Bix^hinding.)  To  collect  and  place  in  con- 
secutive order  the  printed  sheets  of  a  book.  The 
pile  of  sheets  is  /Mded,  gathered,  eoUcUed,  ttUched, 

3.  {Neidhwork.)  To  draw  into  phits  or  folds  hy 
means  of  a  thread  or  cord. 

Oatll/ar-OT.   {Stwins-maiAine. )  A  device  which 

  brings  the  cloth  together  in 

1%.  SIOI-  folds  or  plaits,  so  ns  to  be 

I  sewn  in  crunpe.    It  may 

I  consist  of  a  tongue  whose 

I  end   pushes   against  and 

puckers  up  the  material  in 
advance  of  the  action  of  the 
'needle.    In    thn  example, 
Odtoir.  Fig.  2202,  the  device  is  at- 

tacKed  to  the  presser  foot. 
The  Qpper  and  lower  pieces  of  cloth  are  separated 
by  a  metallic  tongue,  so  that  the  feed-bar  acts  first 
upon  the  lower  niece  and  gathers  the  same.  The 
two  pieces  of  elotn  are  then  forwarded  together  Iw 
neath  the  preseer. 

There  are  numerous  varieties.  See  Gregory's 
"Sewing- Machine  Attachments,"  Washington,  1872. 
The  niffler  acts  upon  the  same  principle. 

Ohith'er-iilg.  1.  (BwAbinding.)  The  selection 
and  arranging  <tf  a  set  of  sheets  according  to  sig- 
natnret,  to  form  a  book.   See  Oathkk. 


2.  (CarpentTy.)  An  assemblage  of  beams  support- 
ing a  scuttle. 

Qath'N'-iiig-boaid.  (BoolMnding.)  A  horse- 
shoe-shaped table  on  which  signatures  are  laid  to  be 
gathered  or  assembled  to  form  a  hook.  A.  more 
convenient  way  is  to  arrange  the  signatures  on  a 
long  straight  table,  the  first  naif  on  one  side  and  the 
latter  halt  on  the  other,  so  that  the  gatherers  may 
follow  pach  other  consecutively,  "knocking  up 
and  depositing  the  complete  book  on  an  adjoining 
table. 

Oath'eT-ing-hoop.  One  used  by  coopers  to 
draw  in  the  ends  of  the  ataves  so  as  to  mUow  the 
hoop  to  be  slipped  thereon. 

Grafling-^un.  A  machine-gan  vhich  has  a 
cluster  of  barrels  and  a  charging  breech  at  which 
the  cartridges  are  automatically  loaded  into  the  hu*- 
rels  and  firt-d  in  succession.    See  BATTERr-ODN. 

Gav-din'0-tn»>  {Photography.)  A  process 
named  from  its  French  discoverer,  Gandin. 

GNrafliNr-illB-pittH.   A  press  in  vhich  pieces 

of  fabric  cut  to  the  shapes  '   

of  leaves,  petals,  etc.,  are  Bg-MML 
pressed  between  dies  to 
confer  the  ridges,  indenta- 
tions, creases,  and  other 
irrpgnlar  features  of  the  jj 
natural  olgect.  [ 

Ttie  ancient  Egyptians  r 
gauffered  their  linen  by' 
pressing  it  bet«'een  fluted  Gm^trimK-frn*. 
Doanls. 

Gauffer-lng-tool.  A  tool  for  giving  the  round- 
ness, fluting,  crimping,  or  other  peculiar  form  to 
leaves,  petals,  calyxes,  etc,  for  the  construction  of 
artlRcial  flowers  and  sprays. 

The  hand  tools  are  spnerical,  conical,  pyramidal, 
hooking,  or  cylindrical,  and  attached  to  handles,  the 
working  fiices  being  heated  to  dehverthe  impression 
or  indentation. 

Other  tools  are  stamps  witli  counterpart  convex 
and  intaglio  faces,  between  which  is  stamped  the 
piece  of  ubric  which  has  been  previonsly  cut  to  a 
shape. 

The  material  is  cambric,  jnconet,  and  fine  muslin, 
crape,  gauze,  taffeta,  satin,  and  velvet,  according  to 
the  natural  appearance  of  the  flower  represented. 

Various  other  materials  are  necessary,  —  silk 
thread,  wire,  wax,  beads,  floss-silk,  chenille,  gum- 
water,  stareh,  gold-leaf,  kid,  colors,  nap  of  cloth,  etc 

Gauge.   A  measuring  device.    See  Gaor. 

Gauntlet  An  armed  glove,  anciently  of  mail 
or  leather,  with  metallic  fihells  or  scales. 

Gann'tree ;  Gawntre«.   A  trestle  for  casks. 

OaoXQ.  (Fabric.)  A  light,  transparent  silk  or 
cotton  goods.  Said  to  l>e  named  from  Gaza,  in 
Palestine,  from  whence  it  was  introduced. 

In  gauze- weaving,  between  every  two  casts  of  the 
shuttle,  the  varp-toreads  are  turned  or  twisted  after 
receiving  the  woof  from  r^t  to  left,  and  the  re- 

Flg.  S204 


OaMKt'Wtavbif, 

verse,  alternately,  between  each  throw  of  the  shuttle, 
so  that  the  weft  throids,  Teprcsented  hy  black  ^ts 
in  the  figure  are  separated  from  each  other,  and  a 
light,  transparent  texture  produced. 

Oauxe  Wire-oloth.  A  textile  fabric,  either 
plain  or  twilled,  made  of  brass,  iron,  or  coiiper  wire, 
of  various  degrees  of  fineness.  Used  tor  sieves, 
safsty-lamps,  rmpirators,  etc.  Brass-wire  gauze  was 
shown  in  the  French  deiwrtment  of  the  London 
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Exhibition  of  1851,  having  67,600  nienhes  to  the 
sqiian;  inch  =  260  jmrallcl  tlireads  in  n  linear  inch. 

Qav'el.  1.  Originally,  a  stmaW  jiarwl  of  grain  in 
tile  utmw.  Now,  <;uuugh  of  tlir,  ^lin  to  be  bound 
into  a  sheaf ;  the  grain  is  raked  from  thn  harvester 
platform  in  gavth.  Binding  makes  it  a  aheaf.  A 
Btook,  or  (collection  of  sheave.i  placed  on  end,  lean- 
ing to;;ether  and  tnutually  supporting,  is  a  shade, 

'2.  A  mason's  HettinR  maul. 

3.  A  presiding  ottiuer's  nmllet. 

Gav'e-look.   An  iron  crow-bar. 

G-ay'di-^ng.  A  vessel  of  Anatn  resembling  a 
junk.  It  carries  two  or  three  masti  with  triangular 
sails. 

QazD-a-Blu-tolr'.  (Fabric.)  A  thin  sUk  gauze, 
ni  ide  in  France,  for  bolting  cloths. 

Oas-O-gene'.  A  poi-table  fountain  or  soda-water 
aptnratUR.    See  Fig.  45,  p.  18. 

Q-a-Bon'.  (,FoHificatioJt.)  A  piece  of  sod  oaed  as 
a  revetment  or  lining  for  jtarapets  and  earthen  banks . 

Gear.    A  general  term  which  may  mtian  :  — 

1.  ArmsC'roiidyall  his _9:rc,"  Chaucer),  nccowter- 
meiUa  {"armours  and  ai  other  g'.re,  Ywaine  and 
Oatvia,"  Ritson),  clolking,  dress,  trappings,  harness, 
cha^tfj-gear. 

2.  Furniture,  rif^ng,  tackle  (je^rn),  apparatus, 
thi;  appurtenances  i^an  implement ;  e.  g.,  expansion- 
^w,  valiK-gear,  pump-gear,  p/ow-gear;  the  work- 
ing parts  of  a  locomotive  ;  the  rij^ing  of  »  spar  or 
sail ;  the  running  part^  of  a  wheeled  vehicle,  tLS  the 
^ore-gears,  hind-gears,  referring  to  the  /or^-axle  and 
its  wheels,  the  kind-&x.\e  and  its  wheels.  To  the 
former  is  attacherl  the  tongue  and  fore  hounds,  to 
the  latter  the  hind  hounds.    Each  carries  its  Iwlster. 

8.  A  cog-wheel.    Sre  Gkariso. 

Oear-ont'tdiig  Ma-ohine'.  One  for  making 
cog-wheeht  by  cutting  oat  the  intenlental  material. 
Invented  by  Henry  Maudslay. 

In  one  form  of  this  machine,  the  dink  to  be  cut  is 
fixed  on  a  spindle  or  mandrel,  to  whose  end  is  at- 


The  face  of  the  dividing-wheel,  as  has  been  stated, 
has  various  circles  of  graduations,  which  afford  the 
means  of  giving  a  great  choice  of  number  of  cogs  to 
the  wheel  on  tne  spindle. 

Circles  graduated  as  below  are  divisible  by  the 
numbers  attached,  and  divide  a  wheel  for  the  cor- 
responding numbers  of  teeth  :  — ■  , 
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1  I 

toched  a  graduated  dividing-wheel.  This  wheel  has 
a  number  of  circles,  each  iiaving  ita  own  series  of 
graduations,  at  which  are  holes  with  which  the 
stop-pin  engagPH  to  hold  the  blank  while  the  cir- 
cular cutter  on  the  slide-reat  does  its  work.  This 
cutter  has  a  shape  coinciding  with  that  of  the  inter- 
dental space  of  the  wheel  reiiuired,  as  shown  in  the 
enlaced  view  6.  The  monarel  of  the  r.titter-wheel  j 
is  rotated  by  a  band,  and  the  cutter  is  fed  by  a 
hand-crank  and  feed-screw,  so  as  to  travertte  past 
the  face  of  the  wheel  under  treatment. 


Fig.  2206  shows  a  machine  for  cutting  wooden 
gear,  or  patterns 

of  co^-wheels  for  Hg.  21)6. 

casting.  Ar- 
ranged on  a 
lathe-bench  is  a 
sliding  cutter- 
carriage,  having 
a  reviving  cut-  -rry 
ter  of  the  shape  '] 
of  the  side  of  the  ^ 
tooth,  so  that  as 
itrcvolvps  it  cuts 
the  space  be- 
tween two  teeth  ; 
a  graduated  di- 
viding-plate 
governs  the 
spaces  lietween 
tne  t<?eth. 

Oear'lng. 
Wheels  with  cogs  to  transmit  power. 

The  tenn  is  also  applied  to  other  mechanical  de- 
vices by  which  motion  is  transmitt«<l ;  as,  ehanoe- 
gear,  chain-gcnr,  haek'gear,  overhead-gear;  or  oy 
which  jMirts  are  operated,  as  valve-gmr,  hoisting-gear, 
expansion-gear.  Also  to  other  devices  involving  an 
a.ssemblage  of  parts,  as  running'gear  of  a  wagon. 

Archimedes  was  acquainted  with  toothed  wheel- 
work  before  the  Chiistuui  era. 

Thomas  Young  does  not  doubt  that  Ebn-Junis,  at 
the  end  of  the  tenth  century,  had  applied  the  pen- 
dulum to  the  measurement  of  time,  but  ascribes  the 
first  combination  of  the  pendulum  with  wheel-woifc 
to  Santorio,  in  1612. 

The  hydraulic  clock  of  Ctesibus,  under  Ptolemy 
Euergetes  II.,  which  gave  the  civil  hours  throughout 
the  year  at  Alexandria,  was,  according  to  the  descrip- 
tion of  Vitniviua,  a  real  aHtronomical  clock  ;  a  very 
complicated  hydraulic  machine,  working  by  means 
of  ttwthed  wheels.    It  is  not  improbable  that  the 
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clock  inewnted  by  Haroun  al  KaactiKl  to  Cbarle- 
mague,  and  whicli  marked  the  hours  by  the  sound 
of  small  balls  falUag,  and  also  by  the  appearance  of 
miniature  horsemen  through  doors,  was  analogous  iu 
principle. 
See  under  the  following  heads  :  — 

Addendum,  Multiplymg-gearing. 
Angular  gear.  Mutilated  grar. 
Annnlar  gear.  Nest. 
Back-gear.  Odontograph. 
Berel-gear.  Overhead-gear. 
Cam-gear.  Pinion. 
Chain-gean  Pin-wheel. 
Change-gear.  Pitch. 
C»^-wheel.  Pitch-circle. 
Gone-gear.  Pitch-wheel. 
Conical  gear.  Pivot-gearing. 
CoQtrate-wheeL  Planet-wheel. 
Crown-vhecl.  Prime. 
Diflerential  gearing.  Rack. 
Division-plate.  Rag-wheel. 
Doable-gear.  Ratchet- 
Double  gear-wheel.  Real-radius. 
Kccentric  gear.  Screw-gear. 
Elliptical  gear.  Scroll-gear. 
Epicyclic  gear.  Sector-gear. 
Equatorial  box.  Segment-gear. 
Face.  S^ment-rack. 
Face-wheel.  Skew-gear. 
Flank.  Skew  bevel-gear. 
Friction-gear.  Sloah-gear, 
Gear-cntUtr.  Snail-gear. 
Gear-cnttiDg  nucliinc.  Speed-cones. 
Rearing-chain.  S|X!ed-multiplii>r. 
Georaetricsl  railioB.  Spiral  gear. 
Hooke's  gearing.  Sprocket-gear.  ■ 
Hunting-cog.  Spur-wheeL 
interdental.  Star-whceL 
Intermittent  gear.  Stepped-gear. 
Internal  gear.  Sunk-motions. 
Irrt^lar  wheel.  Train. 
Lnntem-whed.  Trundle. 
Mangle-mck.  Variable  gear. 
Mauttle-wheeL  V-gear. 
Hatch-gear.  Waved  gear. 
He^  ;  mash.  Wiper. 
Miter.  Wonn-gcar. 
Multiple.  Worm-wheel. 

GhiaT'lng-ohain.  An  endless  chain  transmitting 
motion  from  one  toothe<l  wheel  to  another. 

Gean.  A  name  applied  to  harness,  as  the  cloth- 
ing (Anf^o-Saxcm,  geara,  clothing)  of  a  horse.  The 
word  is  usual  in  the  West,  and  difTerent  kinds  of 
harness  are  indicated  by  the  names  mntftc-gear,  dou- 
Ur^nir,  lead-gear,  kip-strap  gear,  Ta^iScee-gnar,  etc. 

OMg-^heeL  Any  cog-wheel,  whether  cronn, 
spur,  intemal-cogged,  bevel,  or  lantern,  is  a  gear- 
wheel. The  essential  feature  Is  the  possession  of 
oogs,  which  act  upon  the  coga  of  another  wheel  in 
the  train  or  series  to  impart  or  trauamit  motion. 
See  Grarivq. 

0«at.  {Founding.)  Thechannelorspoutthrongh 
which  molten  metal  descends  into  tlie  mold.  See 
Gate. 

Ootolar-ttibe.  A  sealed  tube  Ailed  with  rarefied 

r,  throng  which  an  electric  spark  ia  transmitted 
means  of  platinum  connections  inserted  at  each 
extremi^.  'On  the  paaaa^  of  the  spark,  waves  an<l 
bauds  of  light  make  their  appearance,  which  range 
in  color  and  intensity  accoraing  to  the  character  of 
the  gas  with  which  the  tube  is  tilled.  This  api»ra- 
tns  IS  used  with  the  induction-coil. 
OeVfr-tiiia.  An  animal  snbstnnce  which  assames 


I  several  forms,  according  to  the  material  from  which 
'  it  is  made  and  the  mode  of  manufacture. 

Common  gelatine  is  made  from  clippings  of  hides, 
horns,  hoofs ;  and  some  is  yielded  by  the  feet,  bone% 
tendons,  and  ligaments  of  animals. 

In  a  jelly  foiin  it  is  called  nw. 

The  coarser  qualities,  dried  in  flakes,  are  give. 

When  made  from  the  membrane  of  fishes  it  is 
isinglasa,  the  best  of  which  is  made  in  Russia  from 
the  air-bladders  and  sounds  of  sturgeon. 

Oel'a-tlne-pro'OMB.  The  action  which  is  at 
the  bottom  of  nearly  all  the  [wnnanent  photographic- 
printing  processes  is  that  of  li^t  on  gelatine  in 
l^resence  of  a  bichromate.  Dissolve  gelatine  in  hot 
water,  and  add  to  the  solution  some  bichromate  of 
potash,  and  drj-  it ;  the  Comjioimd  is  Bensitire  to 
light  iu  a  way  ditferent  from  ordinary  photographic 
paper.  Exposure  to  light  changes  the  color  to  a 
chestnut- brown,  but,  what  is  more  important,  it  is 
no  longer  soluble  in  hot  water.  If  a  portion  of  the 
dried  gelatine  and  bichromate  be  shielded  from  lij^t, 
that  portion  will  dissolve  as  readily  as  before,  but 
the  portion  which  has  been  acted  on  by  light  forms 
a  tough,  tawny  substance  which  is  unajfected  1^  the 
hot  water.  The  discovery  of  this  action  was  made 
in  various  Pteps,  the  first  change  of  color  being  an- 
nounced by  Miuigo  Ponton  as  early  as  1839.  This 
remaricablc  property  was  finally  laid  hold  of  by  ex- 
Iterimentaliata,  and  two  grouiis  of  processes  have  1>een 
founded  upon  it.  In  the  lirst  gitmp,  this  action  is 
brought  into  play  in  the  production  of  evei-y  proof. 
That  is  to  say,  every  picture  is  produced  by  the  atiion 
of  light  on  bichromated  gelatine,  in  the  second 
group,  one  picture  is  produced  by  the  action  of  light 
on  bichromated  gelatine  ;  and  this  picture  is  made  by 
various  devices  to  serve  as  a  printing  matrix,  fnMn 
which  .any  number  of  impressions  may  bs  struck  off 
by  mechanical,  means. 

In  the  first  group  is  Included  Kfaat  is  ordinarily 
called  C'akbok-pkintiko  (which  see).    See  also  Au* 

TOTYPK. 

In  tlie  second  group,  the  gelatine  picture  is  used 
as  a  matrix  for  producing  a  jirintituj-base,  or  is  itself 
used  aa  s  jHinting-base,  which  is  then  in  either  ease 
printed  from  by  mechanical  means.  The  first  sue. 
cessful  nttemf>ts  in  this  direction  resulted  in  the 
process  which  is  known  as  photolithograjihy.  A  print 
18  produced  by  the  action  of  light  on  paper  coated  with 
sensitized  geUtinc  in  the  way  first  indicated.  It  is 
found  that  lithographic  ink  will  adhere  to  those  parts 
where  light  has  acted.  The  platine  print  fs  accord- 
ingly inked  with  a  lithographic  transfer-ink,  and  the 
print  thus  produced  is  transferred  to  the  surface  of 
stone  or  zinc.  But  a  lithographic  atone  does  not 
do  more  than  discriminate  between  black  and  white  ; 
it  will  not  recognize  haif-tones.  The  process  is  there- 
fore only  suitable  for  the  production  of  work  either 
in  dots  or  lines.  For  this  purpose  it  was  used  by 
Mr.  Osborne  in  Australia,  in  Southampton,  Englanil, 
and  now  very  extensively  in  this  country.  See 

PHOTOLlTHOfi  HAPHY. 

Poitevin'.'i  process,  1865,  belongs  to  this  group, 
and  is  tvpical  of  its  kind.  He  coated  the  stone 
with  bicnromated  albumen,  and  put  it  through  the 
actinic  processes  in  titn,  then  inked  op  on  the 
stone. 

Another  process  in  the  second  nonp  is  PuorooAl.- 
TAKooRArHT  (which  ssc).  S«e  uao  Photoolyfhic 
ENOBAviyo;  Photozincooraph. 

A  third  process  is  the  Woodbury,  in  which  a  gel- 
atine pictun*,  having  been  obtained  by  light,  is 
idaced  in  contact  with  a  sheet  of  soft  metal,  and 
anbniitted  to  heavy  hydraulic  pressure.  Bearing  in 
mind  that  the  gelatine  pictare  is  a  picture  In  relief 
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and  depresdon.  the  metallic  counterpart  obtained  by 

rissiire  will  be  in  reversed  relief  and  depreNsion. 
mold  will  have  been  obtained,  which  it  will  only 
be  necessary  to  fill  with  a  solution  of  gelatine  to  ob- 
tain a  duplicate,  so  to  Rpeak,  of  the  gelatine  picture 
front  which  the  metallic  mold  was  Btruck.  The  tv- 
salting  pictnre  will  be  one  in  relief  and  depression  ; 
hut  if,  as  in  the  cane  of  csrbon-priiitirig,  coloring 
matter  is  mixed  with  the  solution  of  gemtine  used 
to  fill  the  metalHc  molds,  it  will  also  be  in  light  and 
shade.  A  little  solution  of  gt-ktine  in  hot  water, 
containing  suitable  coloring  matter,  is  poured  into  the 
mubillic  mold,  a  piwre  of  paper  is  placed  on  the  top, 
and  a  level  lid  pressed  down  on  it,  so  as  to  stiueeze 
out  superHuoits  gelatine.  In  a  few  minutes  tne  lid 
is  opened  and  the  paper  removed,  bringinj^  with  it 
the  adhering  gelatine,  which,  with  the  oolonug  mat- 
ter, forms  the  picture.  See  Woodbury  Procbbs  ; 
Mature-pbintino  ;  HRLtoTYVE  ;  Albbrttpe,  —  so 
ua'iit^  from  Herr  Albert  of  Munich. 

Gtom.  A  precious  atoue,  as  a  diamond,  niby, 
sapphire,  emerald,  topaz,  opal,  etc  Some  of  those 
in  the  following  list  are  only  lemi-precious,  and  are 
not  strii-tly  pms.  In  a  mechanical  p(^nt  of  view, 
they  have  about  etjnal  interest  Some  common  and 
softer  minenia  are  mtrodnoed  for  the  sake  of  com- 
parison. 

IViUi  of  Hftrdnen  ef  Oma,  tie 
Agate  .       .      .12      Onyx    .       .  .12 
Amethyst .       .       11       Oiwil ...  10 
Calcareous  spar  6       Q  iartz  .       .  .10 

Chalk  .  .  3  Rnby  .  18-17 
Cryanlite  .  .  10  Uuby  s[iinelle'  .  18 
Camelian  .  .  11  Sapnbin)  .  16-17 
Crystal .  .11       Sardonyx      .      .  12 

Diamond  .  18-20  Schorl  10 
Emerald  .  .  12  Topaz  .  .11-15 
Fluor-spir  7       Tourmaline  10 

Gypsum  5       Zeolite  ...  8 

Jaaprr       .  .9-11 

Own,  Ar'ti-fi'olal.  Factitious  stones  are  made 
of  very  pure,  fusible,  highly  transparent,  and  dense 
glass,  usually  called  pii^  or  ftrasn.  The  composi- 
tion is  silica,  potassa,  and  oxide  of  lead,  with  some 
other  ingredients  at  times,  and  metallic  oxides  for 
coloring.  (See  GLAsn-ooLoniMO.)  The  beauty  de- 
pends upon  the  cleameiH  ami  the  exact  imitation  of 
the  natural  gem,  and  also  npon  the  care  and  skill 
in  the  cutting. 

Q-sm-cut'tias.  The  surfaces  of  gems  are  cut 
into  facets  to  increase  their  brilliancy.  The  greater 
the  natural  brilliancy  tha  fewer  facets  an  required 
to  obtain  a  given  briltiancy. 

As  a  general  rule,  the  hack  that  is  inclosed  in  the 
settinf^  has  double  the  depth  of  the  fai!C.  The  back 
is  cut  into  facets  or  s^^iiarcs  that  exactly  correspond 
in  place  with  the  position  of  the  prin<ripiil  facets  on  the 
front  of  the  stone  ;  and  the  angles  which  the  Kquares 
at  the  back  atike  with  the  axis  nf  the  atone  are  re- 
quired to  be  such  that  all  the  light  reflectnl  from 
their  surfaces  avxy  fall  within  the  centml,  flat  sur- 
face, on  the  part  of  the  stone  called  the  tabic. 

The  parts  of  a  cut  gem  are  as  follows  :  — 

Front ;  the  face  or  exposed  portion. 

Back  t  the  rear  portion. 

Table  ;  the  central  plane  in  the  face. 

Qinlle  ;  the  extreme  maigin  of  •  stone  by  which 
it  is  retained  in  the  setting. 

Top ;  the  beveled  portion  between  the  tnbU  and 
the  girdle. 

Facet ;  a  small  face. 

Gullet ;  a  small  central  plane  on  the  back. 
See  Brilliant. 


Gem-cutting  was  not  so  well  nnderstood  among 
the  ancients  as  it  is  now,  neither  are  the  Orientw 
cutters  (!i[ual  to  those  of  Amsterdam.  The  AoA-t- 
noor  was  recut  after  coming  into  the  jtosHcssion  of 
the  British  queen.  (See  Diamond.)  We  read, 
however,  of  gem-cutting  in  Pliny  and  elsewhere. 

"  Peopk)  wtn  into  these  red  hyandnUu  (niUn) 
by  means  of  the  diamond." . —  Al  Kii^ziKt,  12tb 
centurj'. 

The  principal  modes  of  catting  may  be  classnl 
under  three  heads  : — 

The  trap,  brilliant,  and  rose  cut. 

The  trap  {a  b)  att  ronidsts  of  par»llel  pUnrs 
nearly  rectangnluly  arranged  aronnd  Uie  contour 
of  the  stone. 

c  d  represents  a  thicker  stone,  trapped  in  two 
hifdits  on  the  front  and  three  on  the  back. 

The  brilliaiU  aU  consists  of  lozenge-ahaped  fhceta 
alternating  with  triangles,  and  is  used  Itx  tlie  fronts 
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of  most  transparent  stones  that  are  sufficiently  thick 
to  allow  of  bemg  cut  into  facets  ou  both  the  front 
imd  the  back. 

There  are  several  wieties  of  brilliant  cutis  known 
as  — 

Half- brilliant  e. 

Full-brilliant/. 

Split  or  trap  brilliant  g. 

Doiible-brilliant  or  Lisbon  cut  h. 

The  roff  cut  (ij)  consists  of  triangnlar  farets  ar- 
ranged upon  and  around  a  central  hexagon.  This 
cut  is  employed  upon  such  stones  as  are  thin  and 
huge  on  the  'snr&ce,  as  the  rose,  cut  is  only  applied 
on  the  surface  and  the  back  is  left  ilat.  The  tob** 
cut  is  considered  to  give  the  greatest  luster  that  can 
Ite  obtaine<l  from  catting  the  front  only,  as  the  sur- 
face is  entirely  covered  with  facets. 
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it  is  the  X-cut ;  I,  dental  cat.  Many  other  minor ; 
Tarietiet  might  be  cit«d.  [ 

G«m'el-ulllge.  {Loeksmithing.)  {LaX.,  yemellus,  i 
twin. )  A  iuT-iff'  coiisistiugoran  tiya  orlooimndahuok. 

Oem'el-win'dim.  {ArAiteaure.)  A  window 
with  two  jbays. 

Ctam-en-graTlng.  The  art  ot  engnvins  on 
geruH.  It  is  performed  by  small  rerolving  wheels  or 
pmnts  chaived  with  diamood  dust,  emery,  etc.,  ac- 
cording to  uie  hardufSB  of  the  gem.    See  Sbal-£K-  ' 

ORAVISO, 

0«n'der.    (Aftunj;.)    A  Javanese  mnaica]  jnstru-  | 
mtmt  iatroduced  into  Kiigland  by  8ir  Stamford  ; 
RaffleH.    It  coosists  of  a  row  of  (nrallel  metallic  , 
plates,  supported  horizontally  by  two  strings  passed 
through  the  respective  nodal  lines  of  the  plates.  , 
The  modem  dulcimer  wiih  glass  plates  8upix>rted  on  ; 
tapes  gives  an  idea  of  the  mHthotl.   Underneath  each  | 
plate  IS  an  upright  bamboo  containing  a  column  of 
air  of  such  a  length  as  to  reciprocate  the  sound  of  the  | 
plate  above.    The  rownance  of   the  unisonant 
columos  of  air  augments  the  sounds  of  the  Tibrating 
metallic  plates, 

Qan'er-at'lng-aiir'faoe.  The  heating  surface  of  a 
boiler,  thaton  which  heat  lb  applied  to  generate  steam. 

Gtan'er-a'tor.  1.  {Sl^m.)  A  vessel  in  which 
steam  ui  generated  from  water,  for  use  in  a  steam- 
engine,  a  heating  apparatus,  etc.  The  term  was 
first  applied  to  the  Peritins  steam-boiler,  in  which 
water  iu  small  quantity  was  heated  to  great  tem- 
perature. It  is  now  speoiBcally  applied  to  a  class 
of  instantaneous  generators.  The  name  is  now 
rapidly  coming  into  use  for  all  apparatus  for  gener- 
ating steam,  being  held  to  be  more  correct  than  the 
usnol  term.    See  Stram-boilrk. 

2.  {Aimttd  Waters.)  An  Bjiparatns  for  generating 
carbonic-acid  gas  for  charging  auda-fountains,  or 
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bottles  with  aerated  water.  One  form  is  shown  in 
the  figure.  The  generator  (shown  on  the  right)  is 
a  leail-lined  copper  cylinder,  supporte<l  on  an  axis, 
and  containing  the  ingredients,  which  may  he  water, 
carbonate  of  lime,  and  saljihuric  aci<l,  which  are  com- 
mingled by  the  swaying  or  reversal  of  the  chamber  on 
its  axis.  The  gas  evolved  passes  to  the  receiver,  where 
it  is  abeorbedT)y  the  water,  assisted  by  the  swaying  of 
the  receiver  on  its  axis.    See  Aerator,  pp.  18  -  20, 

8.  A  retort  in  which  volatile  hydrocarbons  are 
distilled  from  solid  or  liquid  matters.    See  Gar- 

HAKIN'Q  ;  GaS-OEXRRATOH. 

a«'o-mef  xio-al  IMUm.  An  {nstminent  belong- 


ing to  the  bank-note  engraver.  Like  the  Cycloidal- 
EKoiSK  (which  bee),  it  is  used  for  making  compli- 
cated patU'nis  of  interlacing  lines  to  form  an 
additional  guard  against  counterfeiting.  It  is 
adapted  for  more  delicate  and  minute  work  than  the 
cycloiidal  engine,  and  is  the  means  by  which  the 
stars,  rosettes,  and  ornamental  tablets,  escutcheons 
and  borders,  are  produced  around  the  denominating 
figures,  etc.,  of  bank-notes. 

A  graver  whose  normal  motion  is  in  a  curve  is 
made  by  the  motion  of  the  plate  to  form  a  waved 
line  with  any  chamcter  of  convolutions ;  this  is 
crossed  by  one  of  somewhat  varying  character,  and 
this  by  a  third,  and  so  on,  forming  an  interlacing 
but  regiilai-  pat^m.  If  the  plate  move  in  a  direct 
line,  this  pattern  will  have  a  general  straight  di- 
rection, but  if  the  plate  be  moved  in  a  cirr-le,  a  cir- 
cular pattern  of  interlacing  lines  will  be  the  result. 
By  cams  and  other  devices  the  general  trend  of  the 
figure  may  be  made  to  fill  a  circle,  ellipse,  shield,  or 
tablet  of  any  form.  Fair  examples  of  the  work  may 
be  seen  on  the  face  and  hock  of  the  greenbacks  of  the 
United  States,  and  it  will  be  seen  tmt  tiie  spaces  and 
escutcheons  consist  of  a  series  of  concentric  designs. 

Machines  of  this  character  are  very  costly,  and 
possessed  by  but  few  establishments ;  the  Treasury 
of  the  United  States  and  the  American  Bank-Note 
Company  for  instances.  The  difficulty  of  counter- 
feiting ifl  mnch  increased  by  the  use  of  this  mode  of 
ornamentation. 

Oe'o-met'rio-al  Pen.  An  instrument  for  draw- 
ing geometrir:  curves,  in  which  the  movoments  of  a 
])en  or  pencil  attached  to  a  rfvolrin^  arm  of  adjust- 
able length  are  varic<i  by  changing  the  toothed 
wheeld  which  give  motion  to  the  arm.  —  Webster. 

G«'o-m«f  rio-al  Ra'dlna.  (Oearing.)  The  radius 
of  the  pitch  circle  of  a  cog-wheel.  Tlie  real  radius 
is  that  toncbing  the  crests  of  the  teeth. 

Oe'o-met'rio-al  Stain.  A  stone  stairs  where  the 
steps  are  sccui-ed  into  the  wall  at  one  end  only,  the 
other  forming  a  continued  string  with  an  open  newel. 

Ge'o-inet'rio  Chuck.  A  chuck  having  a  radial 
slider  to  which  the  work  is  attached,  the  said  slider 
oscillating  in  a  plane  at  right  angles  to  the  axis  of 
motion,  so  as  to  produce  curved  lines  in  variona 
patterns,  as  related  l^  special  devices.  See 
GEdMETRir  Lathk  ;  BosB  Engine-lathe. 

Oe'o-met'rlo  Square.  An  instrument  for  meas- 
uring dirttauces  and 

hights,  and  useful  Ilg.  2300. 

for  its  portability  aa 
well  as  for  the  fa- 
cility, by  the  com- 
mon rule  of  three, 
of  solving  most  of 
the  problems  arising 
from  its  use.  U  is 
made  of  brass  or 
wood,  12  or  16 
inches  sijuarc,  and 
the  quadrant  is 
graduated  in  eAch 
direction.  The  two 
sides  ojiposite  to  the 
axial  {mint  of  the 
alidade  ai-e  gratlu-' 
ated  to  100  eqnal  parts,  with  m^or  divisions  of  ten 
of  said  parts.  The  100  point  finishes  at  the  angle 
obiiqnely  opposite  the  center  from  whicli  the  arc  is 
stnick.  One  side  represents  the  horfctou,  and  the 
alidade  with  two  sights  is  eqnal  in  length  to  the 
diagonal  of  the  square.  The  alidade  has  divisions 
equal  to  those  on  the  sides  of  the  square. 

In  meamring  vertical  hi^ta^  the  distance  is 


Chomlrie  Square. 
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measured  from  the  station  to  the  base,  and  by  mov- 
ing the  alidade  the  angle  subtended  by  the  object  is 
olwervcd. 

Qn-o-mnftL  A  concave  globe  on  the  inside  of 
which  the  (VUDtries,  oceans,  etc.,  of  the  earth  are 
represented  to  the  spectators,  who  stand  on  a  frame- 
work inside. 

The  globe  of  Gottorp  was  11  feet  in  diameter; 
that  of  Dr.  Long  was  18  feet  in  diameter.  Mr. 
Wyld's,  1861-61,  wa^  60  feet  4  inches  in  diame- 
ter. The  concavity  of  each  of  these  represented  the 
terrestrial  surfaee. 

Wyld's  globe  was  lighted  by  openings  during  the 
day  and  by  gas  at  night.    See  Globe. 

G«'o4tat'io  ATOh.  (Ardiiteelure.)  A  linear  arch 
of  a  figure  suited  to  sustain  a  pressure  similar  to  that 
of  the  earth,  which  consists,  in  a  given  vertical 
plane,  of  a  jiair  of  conjugate  prusaurea,  one  vertical 
and  proportional  to  the  depth  below  a  given  plane, 
horizontal  or  sloping ;  and  the  other  parallel  to  the 
boiizontal  or  sloping  plane,  ami  bearing  to  the  ver- 
tical pressure  a  certain  constant  ratio  depending  on 
the  nature  of  the  mateiial,  etc.  —  Rakkine. 

G«-o-ther-mom'©-ter.  An  instrament  for 
inp-asuring  the  earth's  heat  at  different  depths,  as  in 
mines  and  wells.  The  temperature  rises  about  1° 
Fah.  for  every  70  or  80  feet  of  descent 

Oar'nuui-Dlt  A  wood-boring  tool  adapted  to 
be  used  in  a  brace.  It  has  a  long  elliptical  pod  and 
a  screw>point.    See  Bit. 

Qer'inan-chMt  {Metallurgy.)  (Caisse  a  torn- 
hea»,  cottin.)  An  apparatus  resembling  a  trunk  in 
some  respecta.  It  is  a  long  \wx  into  which  the 
stima  are  carried  gradually  by  a  stream  of  water. 
The  heavier  portions  settle  near  the  head  of  the  box, 
and  the  lighter  towanls  the  lower  end,  where  the 
water  escapes  nt  holes  from  which  the  pegs  are 
withdrawn  ;  a  lownr  peg  being  replaced  and  the 
disciiarge-opening  being  made  a  Uttle  higher  up  as 
the  box  gradually  fills. 

Oer'ntan-sU'veT.  A  white  alloy  for  table  ware, 
consisting  of  nickel,  copper,  and  zinc  in  various 
jnoportioiui :  —  - 
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1 

1 

Another  anthority  gives  :  — 

Nlckol.  Sue.  Copper. 

Common  albata       .       .3.5  16  20 

Best  albata         .       .       &.5  9  20 


NkkeL  Zloc.  Copper. 


Another :  — 


German  silver  (original  for- 
mula) .... 

It  is  said  to  have  been  originally  obtained  from  a 
metallic  ore  found  at  Henuebuig,  whose  analysis  is 
nearly  the  same  as  the  last  formula  given  above. 

GMr'man-^teel.  A  metal  made  of  charcoal-iron 
obtained  from  bog-iron  or  the  spany  carbonate. 
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Oer'man-ta-ta'iiia.  An  alloy  of  copper,  1 ;  tin, 

48  ;  aiitiniony,'4. 

aer'man  White-oop'per.  An  alloy  of  co^kt, 
88  ;  nickel,  8.76  ;  with  traces  of  silex,  almniniam, 
antimony,  and  arsenic. 

Get-in.  (PrivHng.)  An  order  to  condense  mat- 
ter so  that  it  shall  not  extend  l>eyond  the  end  of 
a  line.    Run  in. 

Oi'an^pow'der,  A  form  of  dvTtamiie,  consist- 
ing of  infusorial  earth  saturated  with  nitro-glycerine. 
The  silicious  earth  consists  of  diamtoms  and  fms- 
tules,  and  the  result  is  a  brown  powder,  smnething 
like  ^ne  sawdust. 

Gib.  A  piece  of  metal  or  wood  whose  duty  it  is  to 
hold  another  in 

place,  as  in  the  ^  2210. 

case  of  a  sled- 
tongue  in  its 
roller,  or  a 
strap-bead,  on 
a  connecting- 
rod.  See  Key. 

It  is  usually 
tightened  by  a 
key  or  cotter, 
as  in  the  an- 
nexed illustra- 
tion, which 
shows  a  very 
common  mode 
of  securing  the  OS>  and  Colter, 

tongue  in  the 

roller  of  a  sled.  The  notched  t/ib  is  placed  in  the 
mortise  of  the  Toiler,  the  heel  of  Uie  tongue  inserted, 
and  a  wedge-shaped  colter  is  driven  in  to  tighten 
them  all  in  place.  Fins  prevent  the  endwise  with- 
drawal of  the  Unigue  or  cotter. 

Gib.  1.  Oib  and  key.  The  fixed  wedge  and  the 
driving  wedge  for  tightening  the  strap  which  holds 
the  brasses  at  the  end  of  a  connecting-rod  in  steam 
machinery.    See  lower  illustration  in  Fig.  2210. 

2.  "The  projecting  arm  of  a  crane.  GMet,jib. 

Giiyb^  The  post  and  arm  of  a  crane,  reaebing 
over  for  the  snspension  of  the  load  therefrom. 

Giffard  Jn-jeoVor.  A  steam-jet. which  acts 
upon  a  body  of  water  by  wliich  it  is  condensed,  and 
to  which  it  communicati>s  its  velocity,  driving  it 
through  the  feed-water  pipe  into  the  boiler.  See 
Injectok. 

Gig.  1.  {Vehicle.)  A  light,  two-wheeled  vehi- 
cle, drawn  by  one  horse. 

2.  {Fabric.)  A  rotary  cylinder  coveted  with  wire 
teeth  for  teaseling  cloth. 

3.  (Nautical.)  A  clinker-built  boat,  from  20  to 
28  feet  long,  and  rowed  with  4,  6,  or  8  alternate 
oars.  It  is  reserved  for  the  commanding  officer. 
Usually  nearly  the  size  of  the  cntter,  but  of  longer 
and  slenderer  build. 

4.  A  fish-spear. 

Glg'ging-4nR-0hliie'.  A  macliine  for  dreasing 
woolen  cloUi  by  subjecting  it  to  the  action  of  teasels, 
whose  fine  hooks  draw  the  loose  fibers  to  the  sur- 
face.   A  napping-viadiine. 

The  teasel  is  a  kind  of  thistle  {Dipsaem  fuilo- 
num)  cultivated  for  the  purpose,  Thp  awns  or  bracts 
of  the  prickly  head  are  furnished  at  the  ends  with 
little  hooks,  which  are  suflioiently  strong  to  over- 
come slight  impediments  in  drawing  the  loose  ends 
of  the  filaments  of  wool  to  the  surface.  If  the  hooks 
of  the  teasel  become  engaged  with  knots  which  they 
cannot  disentangle,  they  break,  and  it  is  this  prop- 
erty which  renders  them  so  peculiarly  suitable  for 
this  purpose.  Artificial  teasels,  such  as  wire  cards, 
have  hitnerto  failed  to  answer  the  purpose  as  ful^. 
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<A  HHBkt  of  tbc-ir  iinyi^lditi^  u.ituTt;  when  tla-y 
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WUtrnfy  to  tlint  '^f  tfu-  I'vlimliT.  llir  liitt'T  rrvulv-iti^^ 
soiBPwIiat  ra]iiilly  au  i  f  Eji  ■     Il  uini  c  .-lnw  !_v. 

la  ilua  illatit»tLoa,  thu  ends  ol' the  cLutUai-v  M^vtd 


terrela  for  the  dnving-rtiM  and  the  tkede-haok  for 
the  AeaniUf-rein. 

Gig-Mw.  A  thiu  -saw  to  which  a  lapid  vertical 
reciprocatiou  is  imparted,  and  which  is  adapted  for 


\  rotmd  again  and  again.   See  Teaseliko-ha- 

CHtXB. 

In  Fig.  2213  the  cloth  is  teaseled  in  opposite  dt- 
Tcctiona  on  the  same  side  without  remoral  from  the 
machine,  and  may  be  presented  twice  to  each  teasel- 
ing cylinder.  It  does  not  pass  under  the  cylinders 
so  as  to  catch  the  falling  dirt,  etc.,  and  its  nappjd 
surface  is  uppermost  for  inspection  nt  nil  times. 

Olg-ma-ohine'. 


118.3218. 


See  GlOOl  NO- MACHINE. 

GHg-milL  A  ma- 
chine in  which  woolen 
cloth  is  napped  nr 
tesju'led.  A  gigging- 
mnrhine. 

CHg-3ad'dle.  {Sad- 
(Ur.ry.)  A  small  saddle 
nwl  with  carriage-har- 
ness, and  carrying  the 


Gig-Sawt. 

sawing  scrolls,  frets,  etc.    The  motion  is  imparted  by 
the  crank  and  pitman,  and  the  spring  above  gig$ 
back  the  saw,  keeping  it 
strained  on  its  upward 
stroke. 

Scroll-saws  are  usually 
gig-fiawFi  or  band-saws.  In 
Fig.  2215,  the  saw-guides 
and  operating  mechanism 
have    rotary  adjustment 
around  the  jmint  whtie 
the  saw  passes  through  the 
table  so  as  to  saw  to  a 
bevel.    The  motion  of  the 
hand  -  cranlc  operates  the 
worm  E,  which  moves  the 
8^i;ment  D  in  the  curved 
guides  C  b.    The  saw  H 
Isstrained  between  the  ends 
of  levers  /  /,  which  are 
pivoted  to  the  segment  D. 
Thus  the  angle  of  the  saw 
is  capable  of  ad,jnstnient  in 
a  range  of  90° ;  that  is, 
46°  on  each  aide  of  the  per- 
pendicular, while  the  other 
adjustments  ore  the  circnwr  and  vertical  of  the  table 
beneath. 

Gig-tree.  The  trama  of  a  gig  or  harness  sad- 
dle. 

QUdlng.   The  process  of  overlayiuK  with  gold. 

Substances  overlaid  with  fine  ^old-leaf  are  found 
in  connection  with  the  earliest  Egyptian  monn- 
nwnta,  even  as  early  as  Osirtasen,  1706  b.  c.  Iu 
the  time  of  Tbothmes  III.«  the  em  of  the  exodns, 
they  had  various  modes  of  applying ;  in  leaf,  in- 
laying, or  by  beating  it  into  other  nietale.  Speci- 
mens may  be  Been  in  Dr.  Abbott's  collection,  New 
York.  Wc  read  that  the  wood  of  the  ark  was  over- 
laid with  gold.  1490  B.  c. 

It  was  larii^ly  practiced  in  ancient  Borne  ;  parts 
of  the  Capitol  were  thus  ornamented,  a  single  ounce 
only  making  450  leaves,  each  four  inches  square. 

Qilding  is  performed  :  — 

1.  By  laying  on  gold-leaf. 
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2.  By  applying  go\A  in  amalgam,  tli6  mercury 
being  subsequently  evaporated. 
8.  By  flectro-plating. 

4.  By  a  sheet  of  metal  soldered  to  the  cheaper 
foundation  metal, 
fi.  By  enameling. 

A  Gennan  plan  cited  iu  the  "  PhiloaoiiMcal 
TrsnsacUons  for  1698"  is  described  :  — 

Steeji  linen  rags  in  a  solution  of  gold,  bum  them  ; 
«ith  a  piece  of  cloth  saturated  in  nalt-water  rub 
the  ashes  upon  the  silver.    It  is  not  durable. 

The  modes  and  purposes  are  various  :  — 

BuTTiighed  gilding  is  deatempei'  gilding  polUhed 
by  buroisher,  and  in  nsed  especially  iu  picture* 
frames. 

Chemieal  gilding  is  prodnced  by  ^Iranic  action 
in  the  bath,  or  by  affinity.  See  Electro-plating  ; 
Wash-giluiso. 

Cold  gilding  consists  in  rubbing  the  annealed 
metal  with  gilding-powder  by  means  of  a  piece  of 
cork  dipped  in  sut-water.  Polish  with  steel-hurr 
iiisher. 

Vtttemper  gilding  is  applied  to  wnoti,  plaster,  or 
marble.  Coat  with  size,  lotlowed  by  sncuessire  noata 
of  finely  powdered  whiting,  and  face  by  nibbing 
with  santl-paper  between  each  coat.  Coat  with 
gold  size,  lay  on  the  leaf,  and  polish  with  an  agate 
or  dog's  tooth. 

EleetrQ-gilding.    See  Electro-platino. 

FrUHen  gildutg.    See  above,  —  cold  gUdvng. 

Oerman  gilding:  a  name  for  ELECTRO-PljiTfSa 
(which  see). 

Immersion  gilding ;  dipping  the  metallic  article 
into  a  solution  of  pyrophosphate  of  soda  in  which 
teivhloride  of  gold  tiaa  been  dissolved. 

Or  in  a  boiling-hot  gilding-liquor  of  nitro-miiriate 
of  gold,  water,  and  bicarbonate  of  potasaa.  (Elling- 
ton s  patent ) 

Or  in  a  solntton  of  gallic  acid  in  water,  ether,  or 
alcohol,  to  which  a  solution  of  gold  has  been  pre- 
viously added.    (Tabbot's  }>atent.) 

Japannerif  gilding.  Cover  the  surface  with  oil- 
aize  thinned  with  spirits  of  turpentine,  and  dab  in 
gold  in  powder  with  a  pufF  of  wash-leather. 

Leaf  gilding;  coat  the  paper  or  vellum  with 
gam-water  or  gkire,  lay  on  the  leaf-gold  and  polish 
with  an  agate. 

ifechanioal  gilding ;  any  process  in  which  the 
gold  is  made  to  adhere  by  glue,  in  contradistinctioii 
to  chemical  processes. 


ifereurial  gildwttfthyBXM^Iua.  See  Wasu- 

QILDINO. 

Oil  gilding  ;  coat  with  size  ;  then  repeatedly 
with  calcined  white  lead  or  maimicot  ground 
in  linseed-oil  and  turpentine  ;  shave  smooth  the 
dried  surface  after  each  application  ;  coat  with 
gold  size,  then  with  the  leaf ;  varnish  ;  heat 
over  a  chating-dish  ;  varnish. 

Famish  gilding,  for  carriages,  etc.  The 
same  as  above,  except  that  the  surface  is 
varnished  before  receiving  the  gold,  repeatedly 
varnished  afterwards,  and  polished  witn  tripoli 
and  water. 

fVash  gilding ;  applv  amalgam  of  gold  and 
volatilize  the  mercuiy  by  heat. 

IVater  gUdvtig,  same  as  teash  gilding. 
To  state  more  in  fnll : — 
1.  Gilding  by  gold-leaf  is  divided  into, — 

a.  Burnim  gilding. 

b.  Oil  gilding. 

a.  In  burnish  gilding,  the  snrface  of  the 
looking-^lass  or  picture-frame  stuff  is  prepared 
hyprimtng  of  ichite  Mvff,  laid  on  with  a  brudi 
anil  followed  by  several  thicknesses  of  the 
same  material  (hot  size  and  whiting),  but  of  a  thicker 
consistence.    This  surface  is  smoothed  and  polished, 
then  covered  with  several  coats  of  a  six  made  of 

t)ipe-clay,  red  chalk,  black  lead,  suet,  and  bullock's 
>lood,  reduced  by  a  solution  of  gelatine  to  the  re* 
(|uired  tiiickness,  to  be  laid  on  by  a  brush. 

In  gilding,  the  surface  is  wetted  by  a  camel's-hair 
brush,  the  leaf  is  raised  from  the  cushion  by  a  tool 
called  a  tip,  and  laid  upon  the  adhesive  surface. 

It  is  then  bunii»hed  ov  a  flint  or  agate  burnisher, 
except  in  those  parts  where  the  gold  Is  to  have  a 
dead  or  frosted  appearance,  cjilleu  matt,  and  which 
are  sulisequently  covei-ed  with  size. 
The  tools  of  a  gilder  are  a  cushion,  hiife,  and  tip. 
The  cushion  is  flat,  made  of  several  thicknesses  of 
cloth,  and  covetnl  with  leather.  It  has  a  matginal 
wall  of  jtarchment  at  one  end  and  half-way  uong 
two  sides. 

The  knife  is  pointed,  straight-edged,  and  is  not 

very  sharp. 

The  tip  ia  a  layer  of  camel's  hairs,  whose  but-ends 
are  held  between  two  cards  which  are  glued  together, 
forming  a  very  li^ht  and  elastic  brush. 

.The  gold-leaf  is  supplied  by  the  gold-beater  in 
lxx>ks  of  25  leaves,  eacn  measuring  8jl  x  3  inches. 

A  leaf  being  transferred  fi-om  the  l>ook  to  the 
cushion  is  cut  uj)  by  the  knife  into  Btri]>s  and 
pieces  of  the  proper  size  and  shape  to  lay  upon  the 
work,  to  whicn  they  are  transferred  by  the  lip.  This 
tool  being  Ifiid  gently  upon  the  leaf,  the  latter  ad- 
heres slightly  to  the  hairs,  and  is  thereby  raised  and 
deposited  in  its  place  on  the  surface  to  he  gilded. 

0.  Oil  gilding  diifers  from  burnish  gilding  in  the 
preiwration  of  the  surface,  which  is  by  coatings  of 
white  stuff,  dear  cole  (a  priming  prepared  with  size 
instead  of  oiU,  and  oil  gold-size.  The  latter  is  a 
mixture  of  boiled  linaeed-^il  and  ochre,  laid  on  by 
a  brush. 

The  gold-leaf  is  laid  on  as  in  the  former  process, 
and  is  coveivd  with  a  clear  size. 

Where  parts  are  to  be  burnished,  they  are  left  for 
treatment  by  the  burnish  process  just  described. 

2,  An  amalgam  paste  (see  Amalgam)  is  applied 
with  a  brush  to  metallic  articles,  which  are  pa*pared 
for  its  reception  by  aqna-fortis.  Heat,  carefnlly  ap- 
plied, drives  off  the  quicksilvpr ;  the  surface  may 
be  improved  by  bnmisning.  The  name  vsater  giuL 
ing  is  also  ap])lied  to  this  process.    See  Water- 

GILDING. 

3.  A  bath  consisting  of  a  chemical  solution  of 
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gold  is  prepared,  and  the  object  to  be  pldod  is  rcn- 
aered  electro-negative,  and  suspended  lo  the  liquid. 
A  galvanic  current  b«'tiig  passed  through  the  article 
s»sp<^Qded  in  the  liquid,  tne  gold  become-s  de}>08iti;d 
apoD  it.  Non-metalliti  articles  may  receive  a  coat 
of  ^umbogo,  to  induce  dei>osition  thereon.  A  plate 
of  gold  is  snsuended  in  tne  liquid  to  feed  the  latter 
as  It  becomes  impoverished.  See  Eusctko-platikg. 

4.  The  fonu  of  gilding  by  soldering  on  a  plate  of 
the  metal  is  seldom  applied  with  gold,  but  is  com- 
mon with  silver.  A  cheaper  metal  forms  a  basis  or 
fonndation  to  which  is  soldered  a  plate  nf  gold.  The 
two  are  then  rolled  down  together,  becoming  gradually 
attenuated  until  they  rracn  the  required  uiickness, 
when  they  are  worked  together  into  the  shape  or 
object  required. 

Forcelun  or  glass  is  gilded  by  a  magma  of  gold, 
quicksilver,  gum-water,  and  borax.  It  is  laid  on 
with  a  hair-pencil,  hein^  thinned  with  tur^tentine 
and  oil,  like  paint.  It  is  black  when  used,  but  its 
natural  tint  is  restored  by  burning  in  the  enamel- 
kiln.  The  borax  auts  as  a  flux  to  unite  the  gold  to 
the  ceramic  or  vitric  material.  It  comes  dead-col- 
ored from  the  kUn,  bat  is  brightened  by  the  bur- 
nisher. 

1.  (BooJdniiding.)  In  gilding,  the  book  is  placed  in 
the  press  between  two  boards,  mid  the  edges  beingcov- 


Fig.2216. 
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ered  with  glaire  (albumen),  a  layer  of  gold  -leaf  is  laid 
on  and  robbed  with  au  agate  burnisher,  fixing  it  to 
each  leaf  and  at  the  same  time  giving  it  a  polish. 

In  tooling,  the  portion  of  the  cover  is  covered 
with  |;bire,  the  leaf  laid  thereon,  and  a  heated  tool 
carrymg  the  desired  ornament  is  pressed  thereon. 
The  tool  may  be  a  hand-stamp,  as  in  the  figui-e,  or 
a  roller  or  mlet  having  a  uenphery  on  wliich  the 
pattern  is  repeated  all  rounu.  The  other  appliances 
of  the  gilder  are  the  cushion,  knife,  ti^  etc. 

Or :  the  surface  is  dusted  with  i^um-mastii: ;  the 
heated  tool  laid  ou  the  gold,  which  it  catches  up  and 
transfers  to  the  cover  ;  pressure  causes  it  to  adheFc, 

Brass  buttons  are  gilued  by  throwing  them  into  a 
pan  with  a  little  amalgam  of  gold,  and  as  much 
diluted  a<|ua-fortiB  as  will  wet  tncm  all  over ;  Htir 
till  they  appear  ulrery,  then  wash,  dry,  and  heat  to 
volatilize  the  mercury. 

Glass  and  porcelain  are  gilded  by  blending 
powdered  gold  with  gum-water  and  borax  to  the 
Mscait,  heating  in  a  muffle,  and  |>olishing  with  a 
humisher. 

2.  {Photography.)  The  treatment  of  the  finished 
daguerreotype-plate  with  a  salt  of  gold,  genemllvsal 
d'or,  —  the  hyposulphite  of  gold  and  soda,  —  which 
determines  the  dep<»ition  of  finely  divided  gold  upon 
the  vaporous  mercurial  deposit  of  which  the  pi(^ture 
consists.  By  this  means  peimanence  is  imparted  to 
the  pictare. 

ailcl''iiig-Blze.  A  viscid  composition  laid  upon 
an  object  to  hold  a  surface  of  gold-leaf.  The  book- 
binder uses  glaire,  white  of  egg.  The  oil'ffilder  uses 
a  imxtnie  of  linseed-oil  and  ochre. 

GilL  1.-  A  ha^le.  A  aeries  of  points  which  di- 
vide the  ribbons  of  flax  liber  into  fijier  parallL'l  fila- 
ments ready  for  drawing  and  spinning.  Aparcupine. 

2.  A  thnber  vehicle  consisting  of  a  pair  of  wheels 
and  a  frame. 

8.  A  measure  of  a  fourth  of  a  pint. 

Oill^Aama ;  OlU-^iaad.   A  machine  in  which 


stricka  of  flax  are  drawn  out  into  slivers  ;  douUed 
and  combined  uith  other  slivei-s,  and  itidrawn  until 
they  assume  the  character  of  ravings,  and  81*  ready 
for  the  spinning  ojxiration.    A  spreader. 

The  ntime  gill-frame  (Fr.  aiguille.,  needle)  is  de- 
rived from  a  num)>er  of  vertical  needles  forming  a 
comb,  through  which  the  line  passes  to  the  draKing- 
roller ;  the  gill  is  attached  to  a  fuller-bar,  which 
rises  and  falls  at  intervals,  and  aJtemately  detains 
and  releases  the  line,  which,  by  a  series  of  opera- 
tions, is  converted  from  a  airiek  to  a  sliver  and  then 
to  a  mving.    See  Spkkadeb. 

'GUl'ing-ina-oliine'.  A  draw-head  machine  for 
flax.    A  Gill-p'rahe  (which  see). 

CHU-4iet.  One  suspended  in  a  stream,  having 
meshes  which  allow  the  heads  of  the  fish  to  pass, 
and  which  catch  in  the  gills  to  prevent  the  fith  from 
detaching  itself. 

ng.  aos. 

ng.  2217. 
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Gim'bal-jolnt.  A  form  of 
universal  joint.  (From  getnel-  Oimbal-Jofnt. 
lies,  Latin,  twin.)  A  two-part 
joiut  having  articulations  on  axes  at  ri^lit  angles 
to  each  other.  Invented  by  Hooke.  It  is  used  as 
a  shaft-coupling  in  the  tumuling-rods  of  horse-pow- 
ers, in  drilling  and  sheep-sheanng  machines  and 
elsewhere. 

Oim'bal-fliig.  A  single  ginibal  by  which  the 
cock-e^e  of  the  upper  mill-stone  is  supported  on 
the  spindle  to  permit  vibiaUoa.   A  rynd. 

Gunlet.  A  small  boring-tool.  It  has  a  leading 
screw,  a  grooved  staff,  and  a  cross  handle. 

Its  invention  is  ascribed  by  Pliny  to  Dosdalus,  an 
artificer  of  Athens,  about  1240.  He  considered  it  a 
Mint  of  honor  to  give  an  author  in  each  case.  In 
Kndand  it  was  formerly  called  a  teimble. 

The  Grecian  gimlet  (teretrion)  is  frequently  men- 
tioned. 

Gaillard's  instroment  for  the  insertion  of  steel  pins 
in  the  treatment  of  fractures  has  four  pieces,  the 
handle,  screw,  sheath,  and  nut.  The  silver  sheath 
is  passed  down  to  the  bone,  which  is  then  bored  by 


3 


the  fi^mlet.  Tlie  nut  is  then  screwed  down  to  draw 
the  parts  into  apposition,  and  is  left  until  bony  ad- 
hesion takes  place. 

Gim'maL  A  pair,  or  serie^s,  of  interlocked  rings. 
A  gimhal  (from  gcmeHus,  twin). 

GMmp.  {Fabric.)  Silk  twist  interlaced  with 
wire  or  a  coarse  cord.    Used  for  trimming. 

"  My  wife's  bUck  silk  gown  ia  now  laced  oil  over 
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with  block  ^ip  lace,  an  the  fashion  is,  in  which 
she  is  very  pretty."  —  Pepts's  IHary,  1661. 

CHm-peg.  A  rest  for  the  arm  of  a  lapidary, 
consisting  of  a  nxl  of  iron  bent  into  a  cranked  form 
a,  and  fitted  with  a  tlange  that  bears  upon  the  sur- 
fiice  of  the  bench. 

It  also  serves  as  a  holder  for  a  block  h,  which  is 
8lip^>ed  thereon,  and  which  serves  an  a  guide  for  the 
vertical  angle  in  cutting  facets.  The  end  of  the 
stidc  is  placed  in  one  of  the  series  of  holes  in  the 
block,  according  to  the  angle  required  for  the  ftcet. 

tie.  SBD 


The  tang  of  the  gim-peg  is  secured  beneath  the 
bench,  and  the  block  is  secured  by  a  wedge  to  the 

^  Q^mp-marO^^^.  A  narrow -ware  loom  having 
devices  at  the  edge  of  the  warp  to  catch  the  woof 
and  form  loops  or  |Mttems,  the  gimp  cords  of  various 
sizes  being  carried  by  independent  shuttles  or 

needles. 

GUmp-nalL  A  small  foiged  nail  trith  a  roonded 
head,  used  by  upholsterers. 

Gin.  1-  A  portable  hoisting-machine  a  whose 
frame  is  a  tripod,  one  leg  being  movable  so  as  to 
vary  its  angle  of  elevation,  and  thus  determine  the 
hight  of  the  ap«x  ;  the  other  two  lega  preserve  their 
relative  distance,  and  form  standara»  for  the  drum, 
around  which  the  rope  is  wound  by  power  applied 
to  the  hand-spikes.  For  heavy  weights  a  fall  and 
tackle  is  used  ;  and  for  holnting  a  bucket  from  a  well 
oT  mine,  simply  a  conplo  of  pulleys  to  change  the 
direction  of  motion  of  the  rope.  One  pulley  is 
suspended  from  the  apex,  and  the  other  attached 
between  the  two  permanent  legs,  so  as  to  change  the 
rope  to  a  horizontal  position,  for  the  attachment  of 
draft  horse. 

The  gin  b  with  fall  and  tackle  is  used  for  loading 
heavy  objects,  mounting  ordnance,  moving  heavy 
eastings  in  foundries,  it  is  the  most  convenient 
form  of  portable  hoisting-machine  in  places  where 
traveling  crimes  and  elevators  cannot  lie  had.  The 
shears  haa  two  legs  and  the  derrick  one  ;  the  latter 
two  require  guys.  See  Crame  ;  Derrick  ;  Whin  ; 
Capstan;  WufDiAM;  Winch;  Elrvator. 

In  the  United  States  military  service  gins  are 
divided  into  three  classes,  — ^fic/d,  garrison,  and 
easemaU.  Each  is  comprised  of  the  same  pieces, 
differing  only  in  size  and  minor  details  of  construc- 
tion. The  partfi  are  the  legs,  the  prypole,  which  is 
in  fact  the  third  leg,  the  braces,  the  clevis,  and  the 
block  and  fall. 

A  similar  contrivance  to  the  gin  is  mentioued  by 
Vitrnvias  (about  40  a.  o.) : — 

"Three  pieces  of  timber  are  prepared,  suitable  to 


the  weight  to  If  -  8221. 

be  raised, 
connected  at 
the  top  by  a 
pin,  but 
spreadingex- 
tensively  at 
the  feet 
these  a  re  I 
raised  by 
means  of 
ropes  made 
fast  to  the 
top,  and 
when  raised 
are  kept 
steady ;  to 

the  top  is  fixed  a  block,  by 
some  called  rcchamus,  in 
which  two  sheaves  turn  on 
axles." — VlTBUVirs,  Cap. 
II.,  lib.  10. 

Richardson's  gin  e  con- 
sists of  a  framework  sup- 
porting a  fivefold  tackle 
with  blocks  ten  inches  in* 
diameter,  and  a  roller  seven 
inches  in  diameter,  turned 
by  iron  levers.  In  tlie  il- 
lustratioQ,  it  is  shown  in 
its  application  to  raising 

surface  stone  for  n-moval  ont  of  the  way  of  the  plow. 

2.  A  pumn  ojwrated  by  windmill. 

8.  A  coal-Doisting  mauiine.    See  Whih. 

4.  A  snare  for  birds  or  animals. 

6.  A  spirit  distilled  from  grain  and  flavored  with 
juniper  berries. 

6.  A  machine  for  separating  cotton-fiber  from  the 
seeds. 

Eli  Whitney's  cottoa-gin,  invented  in  1793,  revo- 
lutionized the  culture  and  manufacture  of  the  fiber 
by  providing  a  mode  of  putting  it  into  merchantable 
order  at  a  reasonable  pnce. 

When  done  by  hand,  a  man  can  clean  but  one 
pound  per  day.  The  raUer-gin  of  India  and  China 
cleans  from  40  to  65  pounds  in  a  day.  It  has  two 
rollers,  which  catch  the  fiber  between  them  and  car- 
ry it  away,  while  the  seed  is  detained  by  a  comb. 

The  combing  instmment  used  in  the  8[)anish  col- 
onies for  removing  the  seed  from  the  cotton-fiber  is 
called  alvtarraai.  The  syllable  ai  indicates  the 
Saracenic  origin  of  the  tool  and  its  uses. 

In  Whitney's  saw-gin  {A)  the  cotton  is  placed  in 
a  long  and  narrow  hopper,  one  side  of  which  is 
formed  by  a  grating  of  strong  parallel  wires  ^  inch 
apart.  Close  to  the  hopper  is  a  roller  with  circular 
Raws  1}  inches  apart.  These,  as  they  nn'olve,  pass 
within  the  grating  to  a  certain  dcjtth,  and  seize  the 
fibers  of  cotton,  araggiog  them  between  the  wires 
which  detain  the  seeds.  The  cotton  is  swept  from 
the  saws  by  a  revolving  cylindrical  brush. 

In  the  lower  view  {B)  is  a  more  modem  form  of 
the  same  invention.  Tlie  feeding-chamber  is  mounted 
above  the  gin,  serving  the  double  purpose  of  picking 
open andthoroaghly Neparatiug alllumps and  matted 
seed-cotton,  and  feeding  it  nlendily  and  uniformly 
the  whole  width  of  the  gin  in  small  pellets  or 
masses  to  the  chamber  below,  in  which  is  a  rolt-snn- 
porter,  which  presents  the  cotton  regularly  to  the 
saws,  and  is  itself  driven  by  the  action  of  the  saws 
upon  the  under  side  of  the  roll.  The  brush  cylin- 
der removes  the  lint  from  the  saws  and  delivers  it 
into  a  chamber,  which  han  for  its  bottom  a  revolving 
ganze  cylinder,  through  which  the  air  escapes  whiu 


Digitized  by 


Google 


GIN. 


D69 


OIPSY-WINCH. 


the  lint  ta  arrested  and  gathers  npon  tlie  sarface  of 
the  cylinder  in  a  continaous  bat,  and  is  dischai;ged 
by  doffing-rollers  ready  for  the  press. 

Ilg.  2228  shows  a  form  in  which  the  cotton  is 
taken      a  toothed  feeding-cylinder  h  from  the  hop- 

iter  n,  a  btripper  keeping  superfluous  cotton  in  the 
lopper ;  a  brush-cylinder  delivers  tlie  cotton  from 
the  feeding-cylinder  h,  to  the  ginning-cylinder  a.  c 
ii  the  brush-cylinder,  nnd  v  one  of  a  pair  of  wire- 
cloth  covered  condenring  rolls,  which  press  the  cot- 


holding  the  fiber  or  drawing  it  away,  while  the 
other  set  pushes  the  seeds  away. 

Another  has  a  roller-knife  acting  in  combinatioD 
with  a  gin-roller,  and  doctor  or  pressing-knife,  the 
roller-knife  having  fixed  thereon  a  series  of  circular 
plates  or  disks,  the  edges  of  which  come  nearly  in 
contact  with  the  edge  of  the  doctor  or  pitsBiiig-knife, 
and  also  with  the  surfuw;  of  the  gin-roller,  in  such 
a  manner  as  to  cause  the  seed  and  refuse  to  be 
beaten  off,  and  at  the  same  time  to  cause  the  fibers 
and  seeds  to  be  moved  to  and  fro  along  the  edge  of 
the  doctor. 

Calvert's  toothed-roller  gin  has  a  guard-toothed 
roller  ft,  which  acts  iu  conjunction  with  a  guard-roller 
a  to  remove  the  lint  from  the  hopper  and  keep  back 
the  seeds.  The  bntah-roUer  c  removes  the  lint  from 
the  roller  b  and  conducts  it  to  the  exit. 
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ton  into  a  sliver  and  at  the  same  time  conduct  away 
the  dust  and  motra. 

Other  ffins  onemte  by  means  of  Tollm  and 
knives  and  pincliing  devices  whtch  gmsn  the  lint 
and  tear  it  from  the  seeds,  as  in  the  roller-gin  of 
India,  already  mentioned.  In  one  case,  as  the  combs 
alternately  move  up  and  down,  they  act  npon  the 
cotton,  which  in  drawn  in  by  the  continuously  re- 
volving rolls,  and  comb  bonk  the  seeds  by  working 
Bgsiost  the  Qpper  and  lower  edges  of  the  iMr. 

In  mother,  the  fiber  is  gra^peil  by  positive  devices 
dose  by  the  seed,  and  is  so  held  while  another  part 
pashea  the  seed  away  from  the  fiber.  The  holders 
work  int«nnittingly,  or  two  sets  alternately,  one  set 


Oin-Bhtk. 

Oin-blook.   A  tackle- 
QilvtTt'i  Gin.         block  with  a  hook  to  swing 
from  the  gib  of  a  crane  or 

from  the  sheer  of  a  gin. 

Oin'gal.  An  East  Indian  breech-lot  ding  fire-am 
caiTying  a  ball  of  from  foor  to  eight  ounces.  See 

JlNOAI,. 

Glng'ham.    {Fabric.)   A  linen  or  cotton 

goods,  colored  in  the  thread. 

Oing'ing.   The  lining  itf  a  shaft  with 
brii'ks  or  masonry. 

Gln'gly-mua.  An  elbow-joint  which  per- 
mits no  other  motion  than  in  one  plane, 
having  no  rolling  articulation.    Such  a  joint 
is  the  ordinary  two-leaved  hinge  which  moves 
on  ai  pintle  ;  such  are  also  most  toggle  joints. 
in'ny-oar'rlage.    A  railway  car  for  conveying 
rials  ;  probably  English  provincial  for  engine- 
age. 

i-rao«.    {Afining.)   A  miner's  term  for  the 
track  of  a  whin  or  hoisting  apparatus. 
CHn-aaw.   One  used  in  a  cotton-gin  for  drawing 

>'  fibers  through  the  grid,  leaving  the  seed  in  the 
Iiopper.  (lis. 

GHn-wheel.  1.  A  wheelin  a  cotton-gin.  It  may 
mean  a  wheel  with  curved  point*^  teeth  or  claws, 
which  act  as  the  teeth  of  the  usual  saws  in  drawing 
the  fiber  through  the  grid ;  or  the  bnuh-whee^ 
which  cleans  the  lint  from  the  said  wheel  or  saw. 
See  Gin. 

2.  The  wheel  or  drum  of  a  whin, 
Gip'ay-wlnch.  A  small  winch  having  a  dnim, 
ratchet,  and  ]«wl,  and  attachable  to  a  post.  The 
handle  of  the  winch  is  attached  by  stirrups  to  a  cap 
revolving  on  the  axis.  This  cap  is  provided  with  a 
pair  of  pawls  a,  which,  by  means  of  springs  b,  are 
forced  against  ratchet  teeth  in  the  interior  of  the  small 
end  of  the  barrel.  By  this  means  two  nwtions  can 
lie  applied  to  the  winch,  the  ordinary  i-otary  method 


Gin- 


Digitized  by 


Google 


GIRANDOLE. 


970 


GIRDER. 


ofwoiicinfi; 

a  ^■f  ipi  '>i'  ntiijjr 
moiioT)  iiL  u  liii  \t 
the  IkiuuitL'  is 
work«il  up  ATLii 
dowalikiuniniiiqi' 
handle  III  t>io 
ordiuur^'  ri>t)iiy 
moUt)!!  t}w  rbiti'l'i- 
et  iiKu  I  iid'Jit  or 
tiie  HM]i  i:i  Hut 
Qtilizi'ii  ;  but, 
when  III!-  nin\i- 
miaaa    |)ower  af 

re5iiir<^  J,  tliH 

EoSliiinii^  mation 

haii'I!'-  1,-v  i.  \*LL.-iiiL- 
hle  acconling  to 
the  power  reciuired,  and  about  tvn  tioiea  the  usual 
power  may  be  obtaioed  by  the  reciprocnting  motion, 
owin^  to  the  leverage  obtained  aiid  the  favorable 
position  for  the  workman  to  throw  his  weight  upon 
the  handle,  aa  in  working  a  windlass.  See  also 
Bracket-chab. 

CMr'an-dole.  A  branching  caudle  •  holder  or 
chandelier.    A  gasalier. 

GMrd'er.  A  priucipal  beam  a  floor,  sjtanniug 
the  distance- from  wall  to  wall,  and  affording  a  place 
of  attachment  for  the  Hnden,  to  which  the  noor  and 
ceiling  joists  are  connected. 

In  roofs  of  a  less  comj>ound  strncture,  the  girder 
or  aiuumer  -  beam,  sometimes  trussed,  spans  the 

lit.  vat. 
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building  longitudinally,  and  the  joists  proceed  from 
it  to  the  walls  on  each  side.    See  Floor. 

Girders  are  often  cmnponnd,  the  timbers  being 
scarfed  together  and  stayed  by  tnus-work  or  fished 
at  the  junction. 

Smeaton  bent  the  girders  upward  and  trussed 
them  in  that  position. 


In  donble-framed  fioora,  the  binding-joitU  n,  in- 
stead of  resting  od  the  walls,  are  supported  by  large 
timbers  nt,  calletl  girders.  The  briaging-joiaU  a  rest 
on  the  binding-joists  n,  and  the  cnling-joiMt  e  are 
secured  beneath  the  girder  m. 

a  to  I  are  fonns  of  wi-onf^t-iron  girders. 

m  to  z  are  forms  of  cast-iixxn  ginlerB. 

Plate-irun  girders  are  made  of  several  fotiuB. 

The  I-ginUr  a  a  is  rolled  in  one  piece. 

The  compound  I-girder  b  b  has  flat  top  and  bottom 
plates  secured  by  angle-irow  to  the  weo. 

Another  form  of  compound-beam  t  c  has  upper  and 
lower  membera  built  of  several  layers  of  plates 
riveted  to  each  other,  and  to  a  pair  of  angle-irons 
whase  other  arms  are  riveted  to  the  web,  which  is 
strengthened  by  vertical  T-iroua. 

The  British  rule  for  wooden  floor  girders  is  as 
follows :  — 

Dspth.  TUth. 
I  DC  he*.  Inebca. 

9  7 

10  8 

11  9 

12  10 

12  11 

13  11 

14  12 

15  12 

16  12 
16  13 
16  14 

The  box-girder  or  box-beam  d  d  has  a  double  ver- 
tical web.  It  is  stated  by  Rankine  to  have  beeAlong 
employed  in  the  platformR  of  blast-furnaces,  and  to 
have  been  first  used  in  railway  bridges  by  Thomson, 
on  the  FoUok  and  Gowan  Railway,  in  1832. 

Figs.  3228  and  2229  are  fonvs  of  arched  nrders 
for  bridgeit.   The  former  has  for  ad  arc  a  flanged 
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VMt. 

in 
12 

14 

16 
18 
20 
22 
24 
26 
28 
30 


Girdtr. 


iron  l>eam  and  tension  trussing  in  mnels.  The  arch 
of  the  latter  is  formed  of  upper  ana  lower  concentric 
iron  arcs  connected  by  diagonal  and  radial  braces. 
The  chord  is  connected  to  the  arch  by  radial  rods. 

rig.  2229. 


The  ends  of  the  arch  and  chord  are.  secured  in  the 
metallic  shoe.  See  also  LA'rricE-GiRDER ;  Half- 
lattice  Girder  ;  Bowstring  Girder  ;  Lattice; 
Truss;  Ai;rHKi>  Beam,  etc. 

The  Giranl  Avenue  Bridge  over  the  Schuylkill,  at 
Philadelphia,  has  Ave  spins  of  wronght-iron  lattice 
ginlers,  and  is  illustratea  under  IsoN  Bridge.  Undei- 
the  same  title  are  also  sliown  a  number  of  cast-iron 
and  wrought-iron  bridges. 

See  also  Pivot-briuoe,  where  are  girder-tnisses 
resting  at  midlength  un  piers.  See  alno  Steel  Tu- 
BULAB-DRIDGE  ;  TuBU LA K- BRIDGE. 

See  also  Iron,  Anole,  where  a  large  number  of 
fonns  of  angle-iron  are  shown. 
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Fig.  2230  A  represents  a  iiortion  of  the  framing 
of  the  London  Ciystal  Falaee  of  1851,  showing  the 
means  adopted  for  getting  it  into  position.  This 
was  effected  by  means  of  upright  pole«  a  a  connected 
by  a  cross-pii;ee  6,  and  steadied  by  guys.  The  sup- 
porting columns  were,  by  means  of  tackles  attached 
to  the  cross-pieoe,  hoisted  into  vertical  position  and 
there  bolted,  after  which  the  girders  were  hoisted 
np  in  a  similar  way  and  secured  to  the  columns. 

£  ia  an  elevation,  and  G  a  plan  of  one  of  the  cast- 
iron  girders.    They  were  23  feet  31  iuchea  long,  and 


rig.  22S1. 


itetofi'*  Girder)  { Cryttat  iWac«,  London,  1S61). 

8  feet  deep,  and  connected  at  top  and  bottom  to  the 
columns.  Their  great  comparative  depth  enable<l 
the  latterto  resist  great  lateral  thnut,  and  imparted 
extreme  stiffness  to  the  structure,  with  the  least 
possible  weight, 

/>  is  a  form  of  wooden  trnas  employed  in  the  same 
strurture. 

Oird'er-brldge.  A  bridge  supported  by  beams 
resting  upon  abutments  at  the  ends.  The  beam  is 
usually  compound.    A  trus-i-bridje. 

Qlrd'er-tMt'er.  A  form  of  hydrostatic  press 
for  testing  the  strength  of  ginlers.  The  form  shown 
is  on  wheels,  and  has  a  safety-valve.  By  bolting 
two  girders  tf^ether,  and  placing  tins  machine  be- 
twwn  them,  they  may  both  be  tested  at  one  time. 

CHrdle.  (Diamond-ciUting.)  The  point  of  greatest 
maiginal  circumference  of  a  briUiatii-aU.  diamond, 
at  which  it  is  grasped  by  the  fUing.  The  project- 
ing portion,  rising  about  the  acttiwi,  is  the  bizcf,  and 
has  one  thinl  of  the  depth  of  the  stone.  It  has 
thirty-two  facets,  and  terminates  in  a  flat  face  called 
the  table.  The  iml>edded  portion  of  the  stone  has 
two  thirds  of  the  depth  of  tne  gem,  and  is  callrd  the 
eulnsM  ;  it  has  twenty-four  facets  and  terminates  in 
a  flat  face,  the  collet  or  cuUt.    See  Br[l1.1akt. 


Girder-ntUr. 

Qlrt.   A  small  girder.    Used  in  roofs  or  bridge- 
frames. 
A  girth. 

Girth.  A  band  passing  aroand  the  body.  A 
furdiigle. 

More  specitically  :  a  band  passing  beneath  the 
belly  of  a  norae  and  buckled  at  each  end  to  a  girth 
strap  of  the  saddle. 

Cnrt-llne.  {Xautuxil.)  A  whip- purchase,  de- 
pending from  a  lower-inaat  head  and  used  in  hoist- 
ing rigging  and  gear  of  the  mast. 

Gl>-ann.  A  weapon  formerly  used.  It  had  a 
long  handle,  a  cun-ed  blade,  and  a  prong  projecting 
from  the  bnok  of  the  blade. 

Git  (Founding.)  The  entrance  for  molten  metal 
into  a  mold.    A  gate, 

Ola'oi*.  (Fortification.)  The  superior  slope  of 
the  paraiKt  of  the  covered-way,  forming  a  gentle 
slope  towards  the  couiUry,  and  protecting  the  I'cvet- 
ment  of  tlie  scarp  from  an  enemy's  fire.  See  Bastion, 

Olad'stone.  A  four-wheeled,  two-seated  pleas- 
ure-carnage, with  a  driver's  seat  and  dickey. 

Glalre.  {Bookbinding.)  White  of  e^s.  Used 
as  a  size  in  gilding. 

Gland.  1.  The  cover  of  a  BtufIing->>ox.  The 
cylindrical  sleeve  b  presses  upon  the  jiacking  around 
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the  pUton-ro<l  to  make  a  steam  or  air-tight  joint. 
The  exterior  flange  a  is  perforated  for  the  passage  of 
the  bolts  by  which  the  gland  is  tightened. 

2.  The  common  clutch  consists  of  a  loose  pulley 
p  which  is  slipped  n^Min  the  shaft  c  hy  means  of  the 
lever  e,  so  that  the  studs  on  the  pulley  engage  with 
the  (iland  d,  which  is  fast  to  the  shaft.  This  causes 
the  motion  of  the  pulley  to  be  imjiartefl  to  the 
gland  and  shaft.  The  contrary  motion  of  the  lever 
disconnects  the  power  from  the  shaft. 

3.  {Ftnmdimi?!  A  hooked  bar  by  which  the  parts 
of  a  molder's  flask  are  clamjied  together. 

4.  A  plate  m  through  which  the  ends  of  a  band  or 
tightening  clevis  pass.    A  clip-plate. 

Glass.  1.  Glass  is  a  compound  substance  formed 
by  fusing  tr^ther  mixtures  of  the  silicates  of  pot- 
ash, 6o<)a,  lime,  niagneaia,  alumina,  and  lead.  The 
proportions  vaiy  in  the  different  kinds  of  glass. 

Silica  fused  with  alkalies  yields  a  transparent 
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gUsa ;  if  the  irroportiona  of  alkftli  and  nlica  be 
as  three  to  one,  the  compound  Is  soluble  in  btnling 
water,  and  is  called  mttubte  glass,  vxtter-glast,  or 
soluble  silica.  The  greater  the  prupOTtion  of  silica 
the  less  fusible  is  the  compound. 

Silica  fused  with  lime,  magnesia,  baryta,  or  aln- 
niina  yields  an  insoluble  porcelainous  compouud, 
fusible  only  at  a  hi^h  heat. 

Glass  is  divided  into  — 

Flint-glass  ;  xiseA  in  making  table  ware  and  many 
articles  of  domestic  furniture  and  fittings.  The 
molten  glass  is  taken  from  the  pot  by  a  ponty,  and 
is  blown  or  pressed  into  shape,  or,  by  a  combination 
of  operations,  is  held  in  a  mold  while  being  blown. 

Crown-glass  is  taken  b^  the  ponty  from  the  pot, 
and  is  then  blown  and  whirled  tul  it  becomes  globu- 
lar. A  ponty  tipped  with  molten  glass  is  applied  to 
the  bulb,  the  blowing-tube  detached,  leaving  a  hole. 
The  globe  being  again  whirled,  the  glass  flashea  into 
a  circular  disk  adhering  by  a  boss  in  its  center  to 
the  ponty.    See  Crowk-glasb. 

Sheet-glass.  The  glass  withdrawn  by  the  ponty 
from  the  pot  is  blown  and  whirled  till  it  assumes  a 
cylindrical  form.  The.ends  being  cut  off  and  the 
cylinder  slit  longitudinally,  the  sheet  is  heated, 
pressed,  and  rubbed  until  it  is  flattened  out.  This 
IS  also  called  qflindcr-glass  ;  broad-glass  (which  see). 

Plaie-glass  is  made  by  pouring  it  upon  a  table 
which  has  a  marginal  ledge  of  a  hight  equal  to  that 
designed  for  the  thickness  of  the  glass.  A  roller 
travels  over  the  table,  restinff  on  the  ledges  and  flat- 
tening out  the  glass,  which  u  thus  mode  of  equal 
thickness  throuf^out    See  Platb-olars. 

BoUie-glass  has  nothing  peculiar  in  the  mode  of 
its  manufacture,  but  is  made  of  coarse  ingredients. 

The  proportions  of  materials  in  different  kinds  of 
glass  vary  with  different  places,  as  many  notable 
proportions  are,  as  it  were,  accidental ;  that  is,  are 
present  In  the  sand  which  is  most  rea<lily  accessible, 
or  are  used  to  correct  such  faulty  admixtnie.  The 
folloving  analyses  are  approximate  :  — 
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Glass  was  known  in  Egypt  in  the  reign  of  Osirtosen, 
1740  B.  c.  He  may  have  reigned  about  thirty-four 
years  when  Joseph  came  to  Egypt.  In  the  tombs 
of  Beni-Hossan  of  this  date,  the  glass-blowers  are 
shown  at  work  (a),  each  with  a  bulb  of  glass  on  the 
end  of  hia  blow-pipe,  into  which  he  is  blowing,  while 
he  keeps  his  glass  hot  by  exposure  to  the  fire.  Tlie 
same  operation  is  depicted  in  other  EgJiitian  tombs 
of  various  epochs.  The  glass  at  the  end  of  the  blow- 
pipe is  colored  green  in  the  original  painting. 

Another  representation  (&)  of  the  same  process  is 
shown  in  a  tomb  at  Thebes,  where  one  woncman  la- 
bors at  the  bulb  of  glasa  in  the  earlier  tttage  of  its 
(brmation.  and  two  unite  to  inflate  the  botUe  when 
it  has  acnniretl  some  size.  In  ftftiire  t  is  shown  a 
^ass  bottle  found  in  Thebes.  The  bottle  came  to 
represent  wine  in  the  hieroglyphics. 

c  shows  a  glass  bend  belonging  to  Captain  Henvoy, 
and  the  hieroglyphics  contain  the  name  of  a  mon- 


arch who  lired  1600  b.  c.  The  Egyptiuu  attained 
an  excellence  in  the  mannfactnre  of  counterfeit 
omethyats  and  other  precious  stones  which  has  not 
been  excelled,  and  Wiiickelmann  considers  their  skill 
in  all  departments  of  vitreous  art  to  he  in  advance 


Fig  2283. 
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of  any  succeeding  age.  They  made  glam  of  various 
colors,  imitation  }K>arl8,  and  two  films  of  glass  were 
made  to  inclose  gold  plates. 

Athensus  states  that  the  glass  of  Egypt  wns  fi- 
mous.  Strabo  says  that  one  very  perfect  kind  conld 
only  be  made  in  Egypt. 

Herodotus  speaks  of  rings  of  melted  stone  (no 
doubt,  glass)  as  decorating  the  ears  of  the  sacred 
Eg>'ptian  crocodiles. 

The  manufactures  of  glass  among  the  Egyptians 
were  of  bottles,  vases,  and  other  utensils,  probably 
lamps  ;  wine  was  brought  to  table  in  glass  bottles, 
handed  to  guests  in  glass  cups,  and  bodies  were 
sometimes  buried  in  glass  coffins.  They  alao  made 
glass  beads,  charms,  amulets,  and  images. 

The  inscriptions  on  the  Egyptian  articles  of  glass 
were  probably  cut  by  diamonds  or  the  dust  of  dia- 
monds or  other  hard  gems.  The  Israelites  learned 
the  art  fnMn  them,  and  from  the  skill  thus  obtained 
were  enabled  to  en^ve  the  stones  in  the  breast- 
plate of  the  high-pnest. 

Srnne  glass  bottles  among  the  Egyptians  were  in- 
closed by  wirker-work  like  the  dmnagiin  of  Khoras- 
san,  a  city  of  Persia,  once  famous  for  its  glass-works. 
(Hence  onr  demijohn.') 

Others  were  covered  with  nishes  like  the  Floren- 
tine flask.  Others  were  ]»irtially  covered  with 
leather. 

is  a  bottle  with  a  partial  leathern  cover, 
e  is  a  glass  damagdn. 
/  is  a  glass  bottle  encased  in  papyrus. 
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Remitins  of  p&inted  g\hBS  have  been  discovered  in 
the  ruins  of  Assyruui,  Egyptian,  Greek,  Koman,  and 
Etnucan  dtiea. 

In  the  magnificent  collectioii,  happily  housed  in 
New  York,  discovered  and  diaintorred  by  Genera! 
di  Cesnola  at  Golgoi  and  Idaliura,  island  of  Cyprus, 
are  nearly  2,000  specimens  of  Greek  and  Phoenician 
glass.  The  effect  of  decay  or  some  rearraogenient 
of  the  particles  during  the  thousands  of  years  of 
burial  has  nmdered  these  articles  danliugly  irides- 
cent. 

"  The  boundless  array  of  objects,  reflectingr  from 
broad  or  curved  surfaces  tints  positively  outside  of 
all  experience,  confuse  the  most  accurate  observa- 
tion. Broad  dishes,  marbled  with  hues  like  those 
of  incandescence ;  \)ots  and  jars  and  bottles,  now 
plated  over  with  strong  surface-color  like  a  coat  of 
burnished  metal,  now  sending  light,  pearly  hints  of 
rariegatwl  radiance,  from  elusive  depths  ;  orcupsfan- 
tasticidly  [oed  with  scales  of  iridescence  over  their 
own  strong  original  colorations,  are  scattered  around 
a  considerable  apartment,  defeating  alt  sense  of 
strict  estimation,  and  cheating  the  minil  with  the 
notion  of  a  possible  perfection  in  the  manufacture 
only  compatible,  as  it  seems,  witii  decay.  Some  of 
the  pUtters  look  as  if  Tomer  had  ndated  skies  on 
them  in  his  maddest  mood,  and  had  been  allowed  to 
use  flames  for  colors.  The  general  effect  seems  to 
aofOEest  that  all  the  sunsets  that  have  glimmered 
over  Cyprus  since  these  crystals  were  lost  in  the 
earth  had  sunk  into  their  hiding-place  and  per- 
meated their  substance."  —  iV.  Y.  AofiuA. 

Most  of  the  pieces  are  of  simple  inflated  diapes, 
bat  some  are  pressed,  having  monogmras  and  in- 
scription!! in  relief,  opaque  glass  in  mingled  colors, 
sticks  of  twisted  colors. 

Small  glass  bottles  from  the  PhoBnician  tombs, 
beneath  tne  level  of  the  Greek  necropolis,  show  a 
reddbh  color  when  transmitting  sunshine. 

It  would  be  tedious  to  enomente  the  articles  of 
glass  found  by  Dr.  Abbott  in  the  tombs  of  Egypt. 
The  myth  related  by  Pliny  and  so  widely  copied  in 
relation  to  the  invention  of  glass-making  by  certain 
Pbcenictan  mariners,  has  been  exploded  by  re- 
searches in  the  land  of  the  Nile.  A  few  pieces  in 
the  collection  may  be  noticed  :  — 

Two  beads  of  blue  glass  attached  to  a  gold  neck- 
lace stamped  with  the  name  of  Henes,  the  first 
Pharaoh  of  Egypt  (over  2000  B.  c). 

A  cylindrical  ring  of  bine  glass. 

Glaiu  bottles  from  Sakkarati,  Giceh,  etc. 

Glass  beads,  — white,  blue,  red,  green,  and  black. 

Variegated  glass  ornaments. 

Semi-translucent  glais  imitations  of  alabaster. 

Opaque  red  and  blue  glasses. 

Tazzas  and  images  of  green,  blue,  and  other  colors. 

B^ads  of  colored  glasses  in  layers. 

Ornaments  of  mosaic  gUsa. . 

A  glass  model  of  the  crown  of  Upper  and  Lower 
Egypt. 

Grotesque  faces  and  portraits  in  glass. 
Glass  imitations  of  precious  stones. 
Glass  rin^  of  various  colors. 
Glass  artificial  eyes. 

Glass  siKtoiis,  shaped  and  colored  in  imitation  of 
shells. 

Layard,  in  his  interesting  work  on  Nineveh,  says  : 
"I  was  rewarded  by  the  discovery  of  two  small 
vases,  one  in  alabaster  and  the  other  in  glass,  both 
in  the  most  perfect  preservation,  of  elegant  shape 
andadmirable  workmanship."  Each  bore  the  name 
and  title  of  the  Ehorsabad  king,  written  in  two 
different  ways,  as  in  the  inscriptions  of  Khorsabad. 
Tiie  nuieiform  inacriptian  on  one  amall  green  glaas 


vase  was  to  "Sargon,"  king  of  Assyria,  the  founder 
of  Khorsabad,  aU>ut  709  b.  c.  He  also  found  a 
plano-convex  riaas  lena  1^  inches  in  diameter  and -fg 
of  an  inch  thick. 

The  lachrymatories  (g)  of  ancient  Phoenicia  were 
of  gloss  or  pottery,  and  arc  found  in  great  numbers 
on  opening  the  tombs  and  sai-cophagi  of  that  land. 
Thompson  records  the  opening  of  an  ancient  tomb 
in  a  garden  of  the  city  of  Beirut,  which  contained 
scores  of  these  tear-bottles  in  thin  glass  or  nnelazed 
pottery.  They  have  a  slender  neck,  a  broad  bot- 
tom, and  a  funnel-shaped  top.  David  says  :  "  Put 
thou  my  tears  into  thy  oottle.  —  Psalm  Ivi.  8.  These 
bottles  are  probably  cxwval  with  the  sweet  singer  of 
Israel. 

A  record  of  the  Phoenician  trade  on  the  western 
coast  of  Africa  is  still  preserved  in  the  peculiar  glass 
beads  fotuid  there.  " 

The  pillar  of  emerald  seen  by  Herodotus  in  the 
temple  of  Hercules  at  l^**  (Book  11.  44)  waa 
probably  of  glass.  "Of  all  stones,"  says  Pliny, 
"  the  emerald  is  moat  easily  imitated  "  (XXVII.  12). 

The  Tynans  erected  the  first  glass-houses  men- 
tioned in  histoiy,  and  practiced  the  manufacture 
for  many  ages  before  other  contemporary  nations 
attempted  it.  From  Syria  the  art  waa  hronsht  1^ 
the  Crusaders  to  £nrope.(1177)*  and  establisned  in 
Venice,  which  long  hm  a  monopoly  therein  and  at- 
tained great  excellence.   See  p.  976. 

Theophrsstus,  the  pupil andsuccessorof  Aristotle, 
notices  the  fitness  of  the  sand  at  the  month  of  tlie 
river  Belua  for  the  manufacture  of  glass. 

Lucretius  termed  it  TUrum. 

Cicero  mentions  glass,  linen,  and  paper  as  the 
common  articles  of  ^eyptian  merchandise. 

Scaurus,  58  b.  c,  mtroduced  it  in  the  scena  of 
his  gorgeous  theatre,  which  was  divided  into  three 
tiers  :  the  lower  of  marble,  the  middle  of  glasa^  the 
upper  of  gilded  wood. 

The  price  of  a  ^aas  drinldng-cup  in  the  time  of 
Strabo  was  half  an  as.    The  as  was  about  one  cent. 

The  Museo  Borbonico  of  Naples  contains  abont 
2,400  specimens  of  ancient  glass,  recovered  princi- 
pally from  Pompeii  and  Herculaneum.  They  repre- 
sent numerous  fonna  of  glass  ornamentation  in  green, 
opal,  blue,  red,  white,  and  yellow. 

The  Bai-berini  vase,  now  known  as  the  "  Portland 
vase,"  was  discovered  about  800  years  since,  a  short 
distance  from  Rome,  in  the  tomb  of  Alexander  Se- 
verus,  who  was  killed  by  Haximinus,  A.  D.  235, 
The  body  of  the  vase  consists  of  dark  blue  glass,  on 
the  surface  of  which  are  delineated  in  relief  elabo- 
rately wrought  figures  of  opaque  white  enamel.  So 
admirably  is  it  made  that  it  was  long  supposed  to  he 
a  genuine  sardonyx. 

Tictitious  gems  in  glass  were  known  in  Rome,  as 
were  also  mosaic  'glass,  ghuB  plates  for  paving,  wall- 
lininjb  windows, 

Lucretius  (95  -  51  B.  c.)  accounted  as  foUows  for 
the  fact  that  sound  would  pass  through  some  objects 
while  images  would  not :  — 

"Tlie  voice  can  pass  nnbroken  through  winding 
pores  of  bodies,  though  images  reftase  to  paaa  through 
them;  for  the  latter  are  broken  to  pieces  unless  they 
go  through  straight  passages,  such  as  those  of  glass, 
trough  which  -every  image  fliea."  (Book  IV.  61S- 
619.) 

Opalescent  gloss  is  referred  to  by  the  Emperor 
Hadrian  in  a  letter  to  the  consul  Scrvianus,  thanking 
him  for  a  present  of  three  curious  cups  of  gloss 
which  "  reflected  like  a  pigeon's  neck  a  variety  of 
colors." 

Flexible  glass  ia  referred  to  by  Pliny,  Pctroniua, 
Dion  Cassias,  and  othera  wlio  copied  from  them.' 
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The  two  fornuT  rekr  to  tskb  mode  in  the  time  of 

Tiberius.    It  is  not  fully  credited. 

JuliuH  Ciesar  found  the  Britons  in  possession  of 
glass  beads,  which  they  probably  obtained  of  the 
Phoenicians  in  return  for  tiiL  Borne  had  few  glass 
windows  till  the  rei^  of  Nero.  Some  are  found  in 
the  ruins  of  Pompeii,  buried  79  b.  c. 

Pliny  describes  the  mode  uf  making  glass,  and 
states  that  Sidon  was  formerly  famous  for  its  glass- 
houses, and  thut  its  [teople  first  invented  mirrors. 
In  this  day,  says  he  (a.  d.  79),  throughout  the 
Spanish  and  Gallic  provinces,  ^aiss  is  made  of  white 
sand  and  niter  by  a  <louble  fusion.  He  also  speaks 
of  flexible  glass,  statingthat  "he  hardly  believed  the 
story,"  which  was  a  wonderful  thing  after  telling 
such  a  farrago  of  stuff  about  medicines  and  magic. 
In  his  day  —  lie  says  —  glass  hatl  <iuite  (?  nearly) 
superseded  the  use  of  silver  and  gold  for  drinking- 
vessels. 

He  noticed  the  effect  of  lenses,  stating  that 
"globular,  glass  vessels,  filled  with  water,  when 
brought  in  contact  with  the  raya  of  the  sun,  become 
heat^  to  such  a  degree  bs  to  cause  articles  of 
clothing  to  ignite."  He  omitted  to  notice  that  the 
glass  remained  cool,  and  only  transmitted  end  con- 
centrated heat. 

Previous  to  the  introduction  of  glass  into  Europe 
in  aaantitiea  to  make  it  available  for  ordinary  hotise- 
nae,  a  mineral  substitute  was  employed. 

Crystals  of  gypeura  are  generally  m  the  form  of 
more  or  less  compressed  rhomboids,  which  are  easily 
ditrisible  into  thm  laminte  by  s])litting  them  inrallel 
to  their  two  broad  planes.  Such  lamiuse  were  em- 
ployed at  Rome  in  the  reign  of  Tiberius  for  many  of 
the  purposes  fur  which  we  at  present  nso  glass. 
Spain  and  Cappadocia  famished  tiie  best,  sometimes 
of  the  length  of  five  feet.  This  variety  of  ^psum 
was  known  by  the  name  of  Lapis  Specularis,  from 
the  use  to  which  it  was  applied,  namely,  in  glaz- 
ing windows  and  conservatones  in  which  were  p^ced 
fruit-trees,  to  protect  their  produce  from  the  winter's 
cold,  and  in  tne  construction  of  lieehives,  as  Pliny 
expressly  informs  us,  for  the  purpose  of  enabling  the 
curious  to  observe  the  proceedings  of  these  interest- 
ing insects.  The  temple  of  Fortune  at  Pneneste  was 
built  of  slabs  of  gypsnm,  through  which  the  light 
came  and  fell  on  the  statue  of  the  goddess,  which 
was  placed  in  the  center  of  the  edifice.  The  specular 
stone  of  the  ancients  often  signifies  miea. 

Glass  panes  tor  windows  are  mentioned  in  the 
writings  of  Or^iy  of  Tours,  who  floutiahed  in  the 
last  ouarter  ot  the  sixth  centnry.  He  stated  that 
churcnes  were  furnished  with  windows  of  colored 
glass  in  the  fourth  century  of  our  era. 

Jerome,'  A.  D.  422,  states  that  glass  was  melted 
ami  cast  into  plates  for  windows,  lu  the  sixth  cen- 
tury Paulus  Sileatarins  notices  that  the  windows  of 
the  Church  of  St.  Sophia  -at  Constantinople  were 
glazed. 

The  oldest  glass  windows  now  in  existence  are  of 
the  twelfth  century,  and  are  in  the  church  of  St. 
Denis,  France. 

In  the  thirteenth  century,  the  Venetians  exceeded 
all  others  in  glass-making. 

Jiueas  Sylvius  atatea  tnat,  in  14S8,  the  houses  in 
Vienna  hau  glasa  windows.  He  regarded  it  as  a 
sign  of  opulence. 

In  France,  church  windows  were  generally  glazed 
in  the  sixteenth  century,  though  there  were  bnt  few 
glass  windows  in  private  dwellings. 

Talc,  isinglass,  horn,  oiled  paper,  and  thinly 
shaved  leather  were  generally  used  instead  of  glass 
throughout  the  civilized  world. 

Blue  glass,  colored  by  the  addition  of  cobalt  to  the 


(tit,  was  discovered  about  IfiSO  by  Christopher 
Schnrer  of  Platten,  Bohemia. 

Glass  was  imported  into  England,  A.  D.  1177  ;  the 
manufacture  was  established  in  that  country,  1557. 
In  Savoy,  the  same  year. 

Plate-gUss  was  made  at  Lambeth  by  Venetian  art- 
ists, 1873. 

The  British  Plate<OUsa  Company  was  estahliahed 

1778. 

An  active  manufactory  of  glass  exists  at  Hebron, 
in  the  land  o(  Palestine,  —  the  same  Hebron  where 
is  the  cave  of  Machpelah,  bought  by  Abraham  for  a 
sum  of  money  of  Ephron,  one  of  the  sons  of  Heth. 
The  tombs  are  preserved  in  rigid  seclusion  from  Jew 
and  Christian  ;  of  the  latter,  not  one  lives  in  the 
town  of  5,000  people.  Dr.  Thomson  gives  an  ac- 
count of  it  in  his  work,  "  The  Land  and  the  Book," 
but  could  not  reach  the  vault. 

The  manufacture  consists  of  party-colored  ^aaa 
bracelets  for  the  Jei-usalem  market,  and  lamm  for 
Syria,  P^estiDe,  and  Egypt.  The  solid  articles  are 
formed  from  a  bulb  of  glass  adhering  to  the  end  of 
an  iron,  being  shaped  by  the  aid  oi  a  long  knife. 
The  glass  is  twisted,  pressed  into  an  appiMximate 
Hlinpe,  then  reheated  and  stretched  by  another 
iwl. 

The  Crystal  Palace  of  London  was  built  in  1851, 
after  the  designs  of  Sir  Joseph  Paxton,  soon  after 
the  abolition  of  the  excise  duty  on  glass,  and  was 
considered  to  celebrate  that  event  in  a  worthy  and 
effective  manner.  The  roof  and  sides  were,  to  a 
great  extent,  of  glass,  the  sash  hein^  of  wood,  and 
the  frame  of  the  ouilding  a  combination  of  wrought 
and  cast  iron.  The  foUowiug  are  some  of  the  &ta 
and  dimeasiona :  — 

Length   1,848  feet. 

Width   408  feet. 

Area  roofed  in  .  .  .  772.784  square  feet. 
Floor  area  of  gallerica  .   217,100  square  feet. 

Sash-bais  20O  miles. 

Glass  896,000  square  feet. 

Wrought-iron   .      .       .       448,000  pounds. 
Cast-iron      .      .      .        8,512,000  pounds. 
Visitors    ....     0,039,195  persons. 
Receipts        .       .       .  £S06,103 
Expenses  ....  £202,794 
Value  of  exhibited  articles  £2,000,000 
Number  of  exhibitom,  — 

British      .       .  7,381 

Foreign .  6,556 

  18,967 

In  1838,  Mr.  Robert  Lucas  Chance,  of  Birming- 
ham, England,  successfully  introduced  the  manu- 
facture of  Bohemian  sheeT-glass  into  his  district 
Mr.  James  Chauce  perfected  the  process  of  grind- 
ing and  jioliahing  sheet-glass,  now  Known  as  paUjtt 
plate. 

"The  'London  Builder*  gives,  as  derived  from 
an  eminent  member  of  this  firm,  the  following 
record  of  improvements  in  the  glass  trade,  during 
the  last  fifty  years  :  — 

"1.  The  substitution,  abont  the  year  1880.  of 
carbonate  of  soda  ns  the  alkaline  ingredient  in  glass 
in  the  place  of  kelp,  and  subsequently,  for  crown 
and  sheet  glass,  of  sulphate  of  soda  in  the  place  of 
carbonate. 

"2.  An  increase  in  the  size  and  . improvement  in 
the  woi'kmanship  of  the  plates,  sheets,  and  tables 
produced. 

"  3.  An  improvement  in  the  color  of  the  glass  by 
the  use  of  purer  materials  and  ^modifications  in  the 
process  of  melting. 

"  4.  Numerous  ImproTements  in  the  flattening 
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of  8h«et-gI«S!S  resulting  in  the  removal  or  dlmina- 
tion  of  mmj  imperfections. 

"5.  The  ase  of  the  diamond  in  the  process  of 
splitting  cylinders  in  the  place  of  a  md-hot  iron. 

"  6.  An  increase  in  the  size  of  the  melting-pots 
and  fnmaces,  with  the  view  of  economizing  coal  and 
Ubor. 

*'  7.  The  adoption,  in  the  casting  of  plate-glass, 
of  vmriooa  mecluQical  contrirances.  The  origin  of 
some  important  improvements  of  this  clana  is  atie  to 
the  present  manager  of  the  Birmingham  Plate-Glass 
Company. 

"h.  The  uae  of  the  same  pot  for  the  two  pro- 
ccstf*  of  melting  and  outiiw  plate-gU«,  mpened- 
ing  the  old  method  of  transRmng  the  contents  of 
the  melting-pot  into  the  vessel  used  for  casting. 

"  9,  The  snhatitution  of  small  coal  or  nlack  in  the 
melting  processen  in  the  place  of  the  large  coal  or 
lum[is. 

"10.  The  application  of  Siemen's  rngencrative 
process  to  the  melting  of  ^lass,  by  which  the  amount 
of  smolui  is  greatly  diminishetl.  the  color  of  the  glass 
is  improved,  a  greater  control  is  obtained  over  the 
fornace,  and  a  aaving  of  fuel  is  effected  wherever, 
by  this  process,  slack  can  be  Aubstitnted  for  large 
coal  or  tnmps.  These  advantages  are  to  some  ex- 
tent oonnterbalanced  by  the  increased  cost  of  the 
furnace,  and  its  increased  liability  to  set  out  of 
order.  The  process,  however,  as  applied  to  gtass- 
Toaking,  is  so  new  that  there  has  been  scarcely  time 
as  yet  to  overcome  the  difficulties  which  have  pre- 
sented themsplves. 

"  M-^ssra.  Chance  are  widely  known  for  the  pro- 
duction of  dioptric  apparatus  for  lighthoaso  illumi- 
nation. Mr.  Alan  Stevenson  remarks:  'Nothing 
can  be  more  beautiful  than  an  entire  apparatus  for 
a  fixed  light  of  the  flnt  order.  It  consists  of  a  cen- 
tral belt  of  refractors  forming  a  hollow  cylinder  six 
feet  in  diametCT  and  thirty  inches  hi^ ;  below  it 
are  dz  triangular  rings  of  glass  ranseiT  in  a  cylin- 
drical form,  and  above,  a  crown  of  thirteen  rings  of 
glass,  forming  by  their  union  a  hollow  cage,  com- 
posed of  poltsned  glaw  ten  fest  high  and  six  feet  in 
diameter.  I  know  of  no  work  of  art  more  baautiftil 
or  creditable  to  the  boldness,  ardor,  intelligence,  and 
zeal  of  the  artist.'  More  than  one  hundred  and  fifty 
of  the^  tlioptric  lights  have  already  been  produced 
by  Messrs.  Chance,  for  almost  all  parts  of  the 
world." 

A  vitreou*,  opaque  material,  callml  from  its  trans- 
lucent, milky  appearanoe,  "hot-caf^t  porcelain,"  is 
now  mide  in  Philndelphia.  It  is  nnderstootl  to  bo 
mide  from  cryolite  or  feld.spar,  whose  natural  anil 
addnl  fluxes  rendsr  them  fusible  at  a  comparatively 
moderate  temperatui'e,  yielding  a  mass  viscid  and 
tractable  while  hot,  lustrous  and  strong  when  cold. 

It  was  proposed  to  make  the  headstones  for  the 
graves  of  Union  soldiers  of  this  material.  One  aide 
of  the  mold  woald  havo  a  tablet  in  which  the  letters 
of  the  inacriptioD  would  be  set  up.  It  would  seem 
to  be  impouible  to  And  an  equally  good  material 
for  the  purpose.  Glass  (ordinary),  marble,  or  enam- 
eled iron  are  inferior  ami  more  frangible. 

Plates  of  ice  are  used  instead  of  panes  of  glass  in 
the  Siberian  y«ri*,  or  winter-qnarten^  which  are 
partly  anbterranean. 

(Optiml  Olan.)  Crown  and  flint  glass  are  com- 
UoM  in  the  constmrtion  of  achromatic  len«a.  The 
former  of  these  is  a  compound  of  silex,  potash,  and 
lime  ;  the  Litter  contains  in  addition-  oxide  of  lead. 
Tbia  tends  to  sink  to  the  bottom  of  the  melting-pot, 
rendering  the  glass  of  unequal  texture  and  consequent 
refracting  power.  In  this  consisted  the  principal 
difficulty  in  obtaining  ot^ect-glassea  of  litrge  size.  So 


late  OS  1880,  the  laigest  object-glasses  of  satisfactory 
performance  which  were  produced  did  not  exceed  five 
or  six  inches  in  diameter.  Previous  to  this,  how- 
ever, Guinand,  a  melter  in  a  glass-manufactory  at 
Soleure,  ill  Switzerland,  succe^ed  in  making  urge 
disks,  but  he  kept  his  process  secret,  and  died  with- 
out disclosing  it,thoagn  it  continued  to  be  practiced 
by  hie  son  and  afterward  by  M.  Pfeil  of  Paris,  who 
exhibited  at  the  Exposition  of  1867  a  disk  of  the 
diameter  of  72  centimeters,  —  over  28  inches.  The 
process  of  making  these  disks  consists  substantially  in 
uniting  numerous  small  selected  masses  of  uniform 
density  and  refracting  power  into  one  laige  mass  by 

Eremnre  while  in  a  plastic  state.    In  1855,  Messrs. 
hance  of  Birmingham  exhibited  at  the  ExjKMdtion 
of  that  year  a  pair  of  disks,  cron-n  and  tlint,  about 
an  inch  larijer  tnan  thoee  of  M.  Pfeil.   See  Lenb. 
2.  (Iv'autical  parlarux.)    a.  A  telescope. 
b.  The  barometer. 

e.  The  half-hour  or  sand-glass  which  regulates  the 
watches. 

d.  The  half.miaute  or  quarter-minute  sand-glass 
used  with  the  shin's  log. 

See  nnder  the  followuig  heads  :  — 


Adapter. 
Amaasa. 

Anaclastic  glass. 
Annealing  arch. 
Ai>!entine-glnaa. 
A  venturine-ghuM. 

Balloon. 

Bead. 

Beaker. 

Bell-glass. 

Binocular  glasses. 

Blebby-glass. 

Blowing-iron. 

Blow-over.  ' 

Blowing-tube. 

Bocal. 

Bocca, 

Boccarella. 

Bohemian-g^asi. 

Bologna- vm. 

Bolt-head. 

Bombolo. 

Bottle. 

Bott!e-e1a.ss. 

Bottle-holder. 

Bottle-stopper. 

Bottoming-nole. 

Broad-j^BM. 

Bruiser. 

Bugle. 

Bull's-eye. 

Bunting-iron. 

Buming-glam. 

Calcar. 

Calx. 

Camp. 

Capping-ofl'. 

Cap-pot. 

Carboy. 

Carquaisp. 

Casher-box. 

Casting-slab. 

Casting-table. 

Cave. 

Cheval-p^ass. 
Ci  renins. 
Cisteni. 
Cranny. 
Crown-glass. 


Cryolite-gliss. 

Ciystal. 

Cnllet. 

Cupping-glass. 

Cut-glass, 

Cuvette. 

Cylinder-glass. 

Drop. 

Egg-glass. 

Email  ombrant. 

Emboning-glass. 

Emerill. 

Enameled-ware. 

Eye-glass. 

Fascet. 

Ferret. 

Ferretto. 

Field-glass. 

Filigree-glass. 

Pine-arch. 

Firing. 

Flah-globe. 

Fhicket. 

Flashing. 

Flatting. 

Flatting-f^imace. 

Flint-ghss. 

Flux. 

Frache. 

Fret-work. 

Frit. 

Frit-brick. 
Fritting-fumace. 
Frosted-glass. 
Fusible- porcelain. 
Gage-glius. 
Gem.  Artificial 
Gilding-glass. 
GUss. 

Glass  annealing-furnace. 

Glass-blowing. 

Glass-cement. 

Glass-coach. 

Glaso-eoloring. 

Glass-cutting. 

GlBss-enameT. 

Glass-engraving. 

Glass-furnace. 

Olasa-gall. 
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Glass<0rinding. 

Gla89-nou!)e. 

Glafls-maker's  ctuur. 

Glus-malur's  imp. 

GlasB-metd. 

Glass-mold. 

OUsS'inoaaic. 

GlosH-oveu. 

Glnss-p&intiog. 

Glans-puier. 

Glass-polishing. 

GUss-pot. 

Glass- press. 

Gloss- rolling. 

Glass-ail  venng. 

Glass-soldering. 

Glsss-spiDning. 

Glass-staining. 

Glass-tongs. 

Glazier  8  diamond. 

Glazing-tool. 

Glory-Bole. 

Graduated -glass. 

Grozing-iron. 

GrouDd-glass. 

Hand-glass. 

Harbor. 

Hopper. 

Horizon -glass. 

Hoiir-glass. 

Index-glass. 

Knob. 

l^Qp-chimney. 

Lead-light. 

Leer. 


Pincbing-tongs. 

Plate-glass. 

Platenizing-glass, 

Plattening-glass. 

Folinf^ 

PoIisbtng-glaBa. 

Polveriue. 
Pontil. 

Potichomanie; 
Pot-metaL 


Priscillas. 

Pucellas. 
Pulse-glass. 
Quarrel. 
Quarry. 

Reticulated-glass. 

Uunner. 

SadweL 

Saad-blast 

Saod-^asa, 

Sandiver. 

Sand-washer. 

Schmelze. 

Shankn. 

Sheet-glass. 

Sheet-glass  machiDe. 

Shell 

Siege. 

Silvering-glass. 
Singing-giass. 
Skylight 
Smetz-glasji. 
Smoke-bell.  . 
Snap. 


Lens  (TarietiM,  see  LR}i8).Saapilragon. 
Lens-grinding,  Solnble-glass. 


Log-glass. 
Looking-glass. 
Lnnette. 

Hagniiying-gUsB. 

Marver. 

M^cot. 

Hatted-glass. 

Metal. 

Milk-gloss. 

Millenore-glass. 

Hinate-glasa. 

Mirror. 

Mo-utic-glass. 

Moutb-glasa. 

Mil  c  i  Inge  -bottle. 

MuUiplying-glaaa. 

Nose-hole. 

Object-glRSfl. 

Omnibtu. ' 

Opaline. 

Ouvreaux. 

Pasta. 

P^^ctire-glass. 
Fier-gliAS. 


Spreading-fnmace. 
Spreading-pUte. 
Sprius-tooL. 
Spy-^asa. 
Si^usre. 
Smned-fflaas. 
Stomi-^ass. 
Strap. 
Strockle. 
Table. 
Template. 
Test-tube. 
Tin-glaai. 
Tisar. 

Vaiilt-lislit. 
Venetian-ball. 
Venetian -glass. 
Vial. 
Vitrics. 

Vitrio-dc-Trina 

Watch-glass. 

Water-glass. 

Weatber-glast 

Window-^ass. 


GHasa  An-neal'lng-^nifiiaos.  One  in  which 
articles  or  sheeta  of  glass  are  ke]it  for  a  while  in  a 
heated  condition,  and  allowed  gnulually  to  cool.  A 
leer.  (See  Ankealino.)  In  the  illustration,  whit^ 
is  a  leer  for  glass  jars,  the  trays  of  ware  are  put  into 
the  arch  at  one  end  and  pushed  in  succession  to  the 
discharge-end.  The  beat  of  a  furnace  is  thrown  into 
the  leer  at  a  point  between  feed  and  discharge  ends, 
80  that  the  heat  is  graduate<l  both  ways. 

OlMB-blow'en' I«mpk  A  gas  or  alcohol  lamp. 
See  Blow-fife. 


(Han  JjuuaHng-Ftmact. 

Olaia-blow'tng.  A  mode  of  manufacturing 
glass-ware  and  window-glass  by  taking  a  mass  of 
viscid  glass  from  the  melting-pot  on  the  end  of  the 
blowing-tube,  and  then  inflating  the  mass  by  blow- 
ing throng  the  tube,  Tolling  on  the  tmrver,  and 
exposing  it  at  the  fnmace  opening  where  its  con- 
tained air  is  expanded  and  itself  enlarged.  Glass- 
blowing  enters  into  most  of  the  operations  with 
glass,  but  the  process  is  modified  to  suit  varying 
circumstances.  See  Crowk-OLABB;  Ctlimdbr- 
CLA88  ;  Flint -OLABs,  etc. 

Glass-blowing  is  aleo  used  in  connection  with 
molds,  which  give  the  exterior  form  to  the  article, 
and  in  the  ingenious  onerations  of  making  glaaa  ar- 
ticles and  toys  under  tiie  Blow-pipk  {which  see). 

The  art  of  glass- blowiiig  long  reigned,  supreme  at 
ilurano,  one  of  the  islands  of  the  maritime  city 
Venice.  After  some  preliminary  matters,  an  ob- 
server slates ;  — 

"At  the  present  moment  you  may  set  before  Anto- 
nio Seguso  or  Antonio  and  Giovanni  Barovier,  of 
Murano,  any  ^lecimen  of  old  Venetian  glass,  and 
they'will  copy  it  with  all  its  perfections,  and,  if  you 
choose,  its  imperfections,  and  hand  you  a  fae-similp 
in  color,  form,  and  weight,  made  under  your  own 
eye.  On  my  tirst  visit,  the  head  workman  was  re- 
(luested  by  Salviati  to  make  me  any  aiiicle  I  might 
fancy.  I  chose  a  wineglass  with  deep  bowl,  initial 
stem,  and  broad,  nihy-tinted  foot.  The  man  dipped 
his  hollow  iron  rod  into  a  pot  of  molten  white  glass, 
caught  up  a  lump,  rolled  it  on  an  iron  slab,  popped 
it  into  the  furnace,  blew  through  his  rod,  tossed  it 
aloft,  and  a  hollow  ball  appeared.  His  assiKtant 
handed  him  a  rod  of  metal,  in  which  a  green  seipent 
lieeined  coiled  in  a  white  cage  ;  this  he  can^^t,  and, 
([uick  as  lightning,  formed  two  initials,  touching  the 
Imwl  with  the  tip  of  the  M,  to  which  it  adhered, 
Then  his  assistant  offered  more  white  glass, 
wliich  was  joined  to  the  bottom  of  the  M,  spun 
round,  opened  with  the  nippers,  and  so  the  foot  was 
formed.  Again 

into  the  furnace,  Flf .  2286. 

and  then  the 
shears  opened  anrl 
hollowed  the  deep 
and  slender  howl. 
Then  the  assiitt- 
ant  handed  asc  rap 
of  ruby  molten 
glass,  of  which 
the  master  caught 
a  hair,  as  it  were, 
wound  it  round 
the  rim  of  the 
bowl  and  of  the 
foot.  Once  more 
into  an  upper 
oven,  where  it 
must  remain  till 
the    morrow  to 

cool."  Otew-AnrAif 
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Fig.  2235,  a  to  j  show  the  rorms  assumed  r 
ball  of  molten  K^asa  iu  the  manufacture  of  a  wine- 
glass, a  sbovir-s  the  ball  as  taken  up  on  the  point, 
heated  nearly  to  redness,  of  the  blowing-iron.  After 
beiu7  rolled  oa  the  marver  and  slightly  expanded 
Ity  blowing,  it  takes  the  shape  b,  when  it  is  farther 
shaped  and  flattened  by  the  battledore,  as  repre- 
sented at  r  ;  a  solid  ball  19  then  attached  d,  which 
is  by  the  lathe  or  the  use  of  the  puccUas  while  being 
rotated  on  the  glass-maker's  chair  formed  into  the 
stein  e.  To  this  a  globe  is  attached,  which  isoptmed 
out  and  flattened  by  the  pucdllas  while  being  rapidly 
rotated  ou  the  ohair  constituting  tlie  foot,  as  shown 
at  fg.  A  small  knob  uf  gliua  ia  now  by  means  of 
the  iNHitU  attaehed  to  the  'foot  A,  alter  which  the 
cold  pacellas  are  applied  at  the  dqtted  line  shown 
in  k,  after  which  the  howl  is  sheared  i  preparatory 
to  flashing  and  finishing.  The  tinished  glass  j  in 
then  taken  up  by.meaiia  of  a  forked  rod  and  trans- 
ferred to  the  annealing  arch. 

Id  making  a  ringed  decanter,  the  ball  k,  after 
Wing  slightly  distendud,  is  swung  round,  causing  it 
to  assume  the  shape  I  j  this  is  farther  expanded  and 
battledored  at  the  end,  taking  successively  the  forms 
»  M,  the  pontil  is  attached  to  the  bottom  and  thit 
neck  broken  off  at  the  point  indicated  by  the  dotted 
line,  and  the  mouth  warmed  up  and  shnpeil.  The 
rings  are  formed  by  takiiis  up  small  quantities  of 
^ass  on  the  pontil  and  applying  them  as  shown  in 
0  j>  to  the  neck  of  the  decanter,  which  is  rotated  for 
the  purpose. 

□■laM-ce-menf.   To  stop  cracks  :  — 

Dissolve  caseine  in  cold  saturated  solution  of 
horax,  and  with  this  solution  paste  strips  of  hog's  or 
bullock's  bladder  (softened  in  water)  on  the  orai-ka 
of  glass,  and  dry  at  a  gentle  heat  ;  if  the  vessel  is 
to  be  heated,  coat  the  bhidder  on  the  outside,  before 
it  has  become  quite  dry,  with  a  paste  of  a  rather 
concentrated  solution  of  silicate  of  soda  and  quick- 
lin>e  or  plaster  of  pans. 

To  unite  broken  parts  :  — 

Two  iKirts  isinglass  are  soaked  in  water  until  well 
iirollea,  the  water  poured  off,  and  the  isinglass  dis- 
solved in  wann  alcoliol ;  one  part  mastic  is  dis- 
wlred  in  three  parts  alcohid  and  added  to  the  above 
xtlntion,  then  one  {lart  of  cum  ammoniacuin  is 
added.  The  solution  is  well  shaken  and  evaporateil 
to  the  consistency  of  strong  gUie,  then  allowed  to 
»ol  and  solidify.  When  used,  both  cement  and 
articles  to  be  mended  must  be  wai-med.  See  also 
p.  507. 

Olaas-Oloth.  (Fabric.)  A  fabric  produced  by 
interweaving  fabrics  of  glass,  wliich  are,  in  a  very 
attenuated  state,  extr«mcl^  flexible. 

Ql ass— coach-  A  carnage  of  the  superior  order. 
Tin  term  is  nearly  obsolete,  but  it  originally  ex- 
pressed that  the  vehicle*  had  glass  ^lindows  instead 
ti  maqoe  panels  or  curtains. 

GHaM-ool'or-ing.  Tinting  glass  by  incorporat- 
ing nietalltc  oxides  in  its  substance. 

Articles  which  exhibit  different  colors  upon  the 
same  specimon,  and  at  difTBrunt  depths  in  the  thick- 
ness of  the  glass,  nre  formed  by  dipping  the  article, 
first  made  in  white,  transparent  gla.s3,  into  a  pot  of 
fused,  colored  ^ass.  A  coating  adheres,  and  is  af- 
terwards cnt  away  in  portions,  so  as  to  expose  the 
riear  glass. 

The  colors  arc  obtained  by  the  following ;  — 
Oxide  of  cobalt  imjnrts  deep  blue. 
Dioxide  of  copi>er  imparts  ruby  red. 
Protoxide  of  copper  imparts  green. 
Protoxide  of  iron  imi>arts  shades  of  green. 
Peroxide  of  iron  imparts  yellow  brown. 
Oxide  of  gold  imparts  ruby  red. 


Yellow  oxide  of  iron,  muriate  of  ailver,  oxide  of 
zinc,  and  white  clay,  impart  a  yellow  tinge;  oxide 
of  cobalt,  oxide  of  niauganete,  and  oxide  of  iron, 
impart  a  black  tinge. 

Red  oxide  of  iron  prepared  by  nitric  acid  find  heat 
imparts  red. 

Purple  of  Casains,  precipitated  from  muriate  of 
gold  by  protoiniiriate  of  tin,  imparts  violet. 

Oxide,  chloride,  or  phosphate  of  silver  imparts 
yellow. 

Peroxide  of  ntanganeae  imparts  a  shade  of  violet. 
Oxides  of  chromium  impart  shades  of  green  and 
red. 

Uranitim  imparts  opalescent  yellow. 

Binoxide  of  tin  imparts  opalescent  white.  In  ex- 
cess, oftaque  entunel. 

Arsenic  imparts  blnish-white  opal  with  change- 
able I'ed  tints. 

Green  may  be  obtained  by  staining  one  side  of  the 
glass  blue,  the  other  yellow. 

Orange  by  similar  combination  of  red  and  yejlow. 

Colored  glass  is  known  as  fiashed,  or  as  pot-ndal : 
in  the  former  case  a  film  of  colored  glass  is  laid  over 
thri  white  ;  in  the  latter,  the  color  is  stirred  up  with 
the  metal  in  the  pot,  imbuing  its  whole  substance. 

Qlaan  -OPt'tll]^.  0  lass  was  known  to  the  ancient 
Egj'ptians  and  Assyrians,  and  the  art  of  gem-cutting 
was  also  known  ;  the  engraved  gems  of  the  Jewiu 
Iiigh-priest's  breastplate  were  cut  by  artists  trained 
in  Egj-pt. 

Glass  was  cut  upon  a  Ian  bv  the  Greeks,  and 
Pliny  refers  to  the  same.  Book  XXXVI.  26. 

It  has  been  affirmed  that  the  art  of  glass-cutting 
was  invented  at  the  bt^nning  of  the  seventeenth 
century  by  one  Caspar  Lehmaiin,  of  Prague,  who 
was  i>atronized  by  the  Emperor  Rodolphus  II. 
Schwnnhard,  an  apprentice  of  Lehniann,  removed 
to  Nuremberg,  where  he  worked  for  many  of  the 
princijial  nobility,  and  hence  this  city  acquired  the 
reputation  of  being  the  birthplace  of  the  new  art : 
which  was  afterward  much  improved  by  the  iutro- 
duotioii  of  new  tools  and  cheaper  methods. 

Previous  to  this,  however,  hgures  had  been  cat  or 
engraved  on  glass  by  means  of  the  diamond.  The 
first  mention  of  writing  on  glass  with  the  diamond 
only  dates  back  to  the  time  of  Francis  I.  of  France 
(1520),  but  dmat  the  year  1562  festoons  and  other 
ornaments  cut  with  a  diamond  were  very  common 
on  Venetian  glasses,  vhich  at  that  period  were  ac- 
counted the  wat. 

What  is  known  commereially  as  "  cot-j^ass "  is 
glass  with  incisions  and  ornaments  with  smootii 
surfaces,  appearing  as  if  cut  by  a  sharp  instniment. 
This  operation  is  chiefly  confined  to  flint-glass, 
which,  being  more  tobgh,  soft,  and  brilliant  than 
the  other  kinds,  is  more  ea.sily  wrought,  and  pro- 
duces specimens  of  greater  luster.  An  establishment 
for  cutting  glass  contains  a  great  unmber  of  small 
wheels,  of  stone,  metal,  and  wood,  which  are  made 
to  revolvn  rajddly,  by  a  steam-engine  or  other 
power.  The  catting  of  the  glass  consists  entirely 
in  grinding  away  succeKtive  jwrtions,  by  holding 
them  u[)on  the  surfai»'s  of  these  wheels.  The  first  or 
rough  cutting  is  sometimes  given  by  wheels  of 
stone,  resembling  grindstones.  Afterward,  wheels 
of  iron  are  used,  having  their  edges  covered  with 
sharp  sand,  or  with  emery,  in  different  states  of  fine- 
nes.^.  To  prevent  the  friction  from  exciting  so  much 
heat  as  to  endanger  the  glass,  a  small  stream  of  trater 
continually  drops  upon  the  surface  of  the  wheel. 
The  last  polish  is  given  by  brush-wheels,  covered  with 
putty-powder,  which  is  an  oxide  of  tin  and  lead. 

The  customary  grinding  and  polishing  of  '^ss 
articles  for  various  uses  is  dfected  by  revolving 
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wliwl^  of  iron,  stone,  or  wooil,  horizontally  inoant«iJ, 
and  supplied  with  a  atream  of  wnti-r  from  a  hop))er 
or    can    above  the 
Fiff.  2288.  whfiel.    The  water  ia 

led  by  a  sloping 
channi-I  to  the  upjMT 
edge  of  th«  wheel, 
and  a  slightly  sloping 
hoard  18  placed  just 
ill  front  of  the  point 
of  its  delivery  to  dis- 
tribute it  equally 
oi'cr  its  edge.  A 
splash-board  in  fi-ont 
cati'heR  the  water  as 
thrown  off  by  cen- 
ti-ifugal  forre,  and 
leads  into  a  trough 
lieneath.  A  second 
spla-thltoard  is  some- 
timea  placed  in  front 
to  protect  the  work- 
man from  w(!t.  The 
Glau- Culling.  wheels  employed  are 

gci-erally  from  aix  to 
twenty  inches  in  diameter  ;  they  are  mountetl  on 
xeparate  spindles,  ao  oa  to  be  exchangeable,  and 
have  flat,  roaiidc<t,  angular,  or  roncavc  edges. 

The  two  former  are  used  for  producing  the  flat  or 
slightly  concave  facea  of  the  work,  called  ,■  the 
nngulai-  produce  the  angular  grooves  or  splits  on  the 
aides  of  decanters  find  similar  obje(;tt<,  and  the  con- 
cave form  the  convex  i  il>a  i»lled  pillars.  The  wheels 
for  lirst  or  rough  grinding  &rr.  of  iron,  and  a  consid- 
erable quantity  of  sand  in  employed;  the  work  is 
then  smoothed  upon  fine  grit  stones,  rendered  circu- 
larly true  and  very  smooth,  lesq  water  and  no  sand 
being  usetl ;  after  which  they  are  polished  upon 
wooden  wheels  with  pumice  and  rottenstone  and 
-water,  and  the  final  luster  impartetl  by  wet  putty- 
powder  applied  on  similar  whms. 

Tilghman's  process  for  cutting  glass  or  stone  l>y 
means  of  a  blast  of  air  or  steam  carrying  a  stream  of 
sand  ia  adapted  for  piercing  or  for  engraving  the 
surface,  and  has  many  adaptations.  In  Pig,  2237, 
^  is  an  appitratua  for  rniighening  sheet-glass.  The 
air-blast  is  produced  by  the.  fun  a  Wow,  and  the  air 
rises  througli  the  curved  tulie  h,  carrying  the  sand 
up  with  it,  which  is  ihmwn  into  the  air-tube  by  an 
endlesa  belt  of  scoops  arranged  in  tlie  lower  jwrt  of 
the  angular  box  d.  The  sand  is  turned  up  by  the 
air  and  brought  over  and  down  the  front  air-tube  c, 
where  it  disenurgea  with  great  force  upon  the  sur- 
fac.e  of  the  gla.s3,  which  in  contained  within  the  front 
1k>x,  and  is  carried  by  a  belt"  gradually  forward  un- 
der the  sand  blast.  The  sand  falls  fium  the  glass 
into  the  lower  part  of  the  angular  \mx,  whence  it  is 
scooped  and  thrown  again  into  the  air  current. 

Another  fonn  of  apparatus  for  lioring  or  engraving 
is  shown  at  B,  and  the  sand  ia  driven  in  this  case 
l)y  steam,  on  the  principle  of  the  injector.  The 
sand  descends  through  "a  tube  r.  from  the  ]iopper  /, 
and  in  its  course  the  veiiical  sand-pipe  is  joined  by 
a  lateral  steam  or  air  pipe,  which  gives  a  tiudden 
impulse  to  the  sand  ami  drives  it  down  upon  the 
glass  below  with  greitt  force.  The  »ind-tube  is  Hrsi- 
ble,  its  extremity  "in  carried  on  rollers,  by  which  it 
may  be  moved  biick  and  forth  to  suit  the  require- 
ments of  the  work. 

C  is  still  another  form,  in  which  conindum-pow- 
der  ia  dropped  from  a  hight  upon  the  surface  of  g\asa 
to  roughen  or  engiuve  it. 

In  each  of  the  eases  cited,  the  abrailing  material 
directed  by  a  tul)e  ujion  the  jiart  desiretl  to  be 


bored   or  cut,  the  Fig  2237. 

idate,  if  necessary,  " — ^" 
ueingnioved  beneath 
the  sand-blast  so  as 
to  biin^  eaeh  inrt  in 
succession  under  the 
action  of  the  cutting 
particlen.  When  a 
jtatteni  is  to  be.  en- 
graved, a  jiortion  of 
the  surface  is  pro- 
tected by  paper,  oil- 
paint,  a  sheet  of 
rubber,  cloth,  or 
lace,  as  the  ease  may 
be.  Thesand  twunds 
from  these  resilient 
materials,  but  in- 
dents the  glass  or 
stone  with  its  points 
and  edge?,  so  as  to 
roughen  and  gradu- 
ally wear  away  the 
face,  or  even  bore 
through  it  if  the 
process  be  lon^  con- 
tinued.  With  a 
steam  jet  of  300 
pounds'  pressure,  a 
hole  1^  inches  in 
diameter  was  cut 
through  a  pieee  of 
corunuimi  IJ  inches 
thick  in  25  minutes. 
The  rate  is  depend- 
ent upon  the  tiard- 
nesR  of  the  material 
to  be  cut,  the  I'ovce 
of  the  blast,  and  the 
sharpness  of  the 
powder ;  the  latter 
IS  much  dependent 
upon  its  hardness, 
aa  corundum  will 
outwear  mere  quartz 
sand. 

This  beantiful  pro- 
cess has  many  appli- 
ciitions.  Glass  par- 
tially protected  by 
a  fcm-lcaf  receives  a 
frosted  ground  leav- 
ing a  liright  lei<f  ; 
protected  by  wire  GluM-Cutii^f 
gau7.e  it  may  be  turned  into  glas^  gauze.  Ornnmental 
letters  may  be  made  on  glass,  marble,  orgranite,  either 
brighten  a  rough  ground,  orcoiivereely.  It  has  even 
Iwen  used  to  etch  through  negative  films  of  bichro- 
mated  gelatine,  the  jienetration  being  greati-riii  pro- 
jmrtion  to  the  thickness  and  hanlness  of  the  film. 

Glas.s  may  be  rut  by  n  jet  of  hot  air  or  gaa,  directed 
upon  the  object  in  the  line  of  the  desiivd  fracture. 
This  is  then  damped,  and  the  gloiis  contracts  and 
divides  on  the  line.  The  same  may  be  done  by  r 
hot  poker  earned  along  the  line  to  («■  broken  ;  com- 
I  inence  with  a  file  cut  to  start  the  crack,  apply  the 
■  poker  and  the  craek  will  follow  the  iron, 
j  Glass  may  be  readily  drilled  by  a  hard  steel  drill 
I  kept  moist  by  turpentine.  Dilute  sulphuric  acid  or 
:  carbolic  acid  are  j^ood  lubricants.  It  is  said  that  at 
I  Berlin  glass  castings  for  pump  barn;]s  are  drilled, 

rilaned,  and  bored  like  iron  ones,  and  in  the  same 
athes  and  machines,  by  means  of  sulphuric  acid. 
:  ^ee  also  Gi.azif.r's  Uiaho»d. 
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Olaas-en-azn'eL  This  ia  applied  to  a  semi-lucid 
orftn  oi>8-.jue  plaits,  which  nwen  its  milkiiiess  to  the 
additLoii  of  binoxide  of  tin.  The  tTsiuparencies 
which  are  hung  in  windows  or  fonn  shades  for  lamps 
are  of  die  semi-lucid  cbsncter,  and  are  miscalled 
poneiaiM  traiuparmoes.  Watch  -  diabi  have  an 
opaque,  gkss-enameled  face  on  a  metallic  backing. 
See  Exam  RL. 

fllaw  nn  cniT*lnr  The  engraving  of  flint- 
glass  is  snbstuitially  w»  same  as  the  ordinary  glass- 
cutting,  hut  is  of  a  I 
more  delicate  char- 
acter. It  ia  ef- 
fectcd  by  the  use  of 
tery  small  disks, 
generally  of  copper, 
and  moistened  at 
the  edges  with  em- 
ery and  oil. 

Bodier's  improve- 
ments (French)  in 
glass-engraving 
were  made  in  1799. 
The  engraver  sits  at 
a  rnnall  lathe  with  a 
'  little  rack  before 
_         ...  bim,  containing 

copper  disks,  varying  in  siie  from  the  diameter  of  a 
cent  down  to  one-fiftieth  of  an  inch,  each  mounted 
on  a  spindle  and  sharpened  on  the  wlge.  He  [taints 
a  rough  outline  of  the  design  on  the  surface  of  the 
glass,  and  selecting  a  disk  he  touches  the  edge  with 
eincry  and  oil,  inserts  it  in  tlie  mandrel,  sets  it 
s[nnnin^  and  holding  the  glass  a^nst  it  fram  he- 
low,  the  little  wheel  eats  its  way  in  witli  astonish- 
ing rapidity.  The  f^lass,  held  lightly  in  the  hands, 
is  shifted  about  continually,  till  all  the  grc-ater  parts 
of  the  figure  are  worked  out ;  then,  for  the  lesser 
parts,  a  smaller  disk  is  used  ;  and  at  last  the  finest 
touches,  such  as  bladusof  gruss,  the  tips  of  antlers, 
evebrows,  and  so  forth,  are  put  in  with  the  smallext. 
Kvery  minute  he  holds  the  glass  up  between  his  eye 
and  the  light,  watcliing  the  development  of  the  de- 
sign ;  now  making  a  broail  excavation,  now  chang- 
iog  the  disk  every  ten  seconds,  and  giving  touches 
so  sUdit  and  rapid  that  the  unpractised  eye  can 
Bcans^y  follow  tne:u. 

The  illustrution  shows  the  lathe-post  with  its 
band-pulley,  spindle,  and  disk  a  in  position.  6  is  a 
slip  of  wood  mounted  on  an  arm,  and  desi^neil  to 
keep  the  wet  (towder  from  bring  thrown  against  the 
operator.  For  polishing,  a  leaden  disk  aud  pumice- 
powder  are  u-sed. 

fHnnn  fnr'nr"*  There  are  several  furnaces  in  a 
lious.!  for  making  crowa-g/ats :  — 

The  TeverberaUr}/-/tiraace,  or  calcar,  for  fritting 
or  calcining  the  materials.  Also  known  as  the  /rt^- 
ting-/umaee. 

The  gloM-fumtee  contfuning  the  pots  in  wliiirh 
the  materials  are  melted. 

Tlie  bhwing-fuTTiaee,  at  which  the  pears  of  glass 
are  enlargeil  into,  glob^ 

The  hoUoming-hoU,  where  the  globe  is  flattened. 

The  flaahiwf-funuuet  where  it  is  expanded  into  a 
circular  plate. 

The  aiinefiltTtg-areh  or  leer,  where  it  is  allowed  to 
cool  gradually. 

The  rfverberaiOTy-ovcn,  where  the  pots  are  heated 
and  seasoned. 

Fig.  2239,  A  viB.  plan  of  the  furnace  in  which  the 
frit  i:i  jKjts  is  converted  by  fusion  into  glass. 

a  a,  etc.,  are  the  flues  between  which  the  pots 
are  jdaced,  resting  on  the  intervening  spaces,  so 


that  each  flue 
heats  one  side  of 
two  pots.  The 
working  holes  6  ft, 
etc.,  are  opposite 
each  pot  and  be- 
tween  the  flues. 
e  is  the  grate. 
Flame  and  smoke 
pass  through 
apertureii  calli-d  \ 
linnet-holes  at  the  ' 
upper  part  of  the 
sides  of  the  fur- 
nace, which  has  a 
dome -shaped  top. 
The  furnace  B 
has  an  annular 
Iwd  with  projec- 
tions <(non  which 
the  crucibles  rest. 
It  is  provided 
with  two  tire- 
placps  h  b  com- 
municating with 
a  central  flue  c, 
through  which 
the  caloric  cur- 
rent passes  to  an 
upi>er  chamber  d, 
whence  it  is  dis- 
tributed  to  the 
crucibles  by  the 
ojienings  e  eff. 

Fig.  2240,  A  w  ^  longitudinal  spction,  and  B  a 

fdan  of  a  Bohemian 
umace  employed  in  SBM. 
making  window- 
glass.  Above  the 
vaulted  ash-pit  is 
the  tin-place,  having 
three  compartments 
from  which  the  heat 
passes  through  a 
central  opening  to 
the  oven  containing 
theglass-pots,  which 
are  placed  closely 
togetner  for  (econ- 
omy of  space.  The 
■{Ktto  are  introiluced 


,    ^\'^lz:^r 

through  afrant  open- 

ing  which  is  then    '   i  .- 

bncked  up.  The 
working-holes  arc 
between  the  pillars 
of  the  structure.  A 
flue   conducts    the  Bofumian  Fkmaoi. 

heat  to  the  anneal- 
ing-stove, exterior  to  which  is  usually  a  drying-kiln, 
not  shown  in  the  figure,  and  there  ore  adjoining  stoves 
called  arehex  for  drying  and  annealing  new  pots. 

Olass-gaU.  Scum  on  the  glass,  in  the  pot 
Sandiver. 

Glass  Orind'ing  and  Pol'ish-ing.  Plate  gls-ss 
from  the  taUe  reimirea  grinding  and  poliHhing, 
which  is  performed  by  machinery.  The  under  plate 
is  imbedded  in  stucco  on  a  solid  table,  and  the 
upi>er  one  in  a  cast-iron  frame,  which  has  a  motion 
around  its  own  center  and  around  a  point  on  the 
lower  plate.  The  latter  i«  on  a  movable  table,  and 
has  a  slow  motion  in  the  dim^tion  of  its  length  and 
its  bmatlth.  Moitib^ned  sand  is  applied  between  the 
tv.-o.  Af.env(iriU  ditr.n-c;it  guides  of  emery  are  used. 
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The  polUliiuj;  is  effected  by  rubbers  of  liat  felt  or 
Ittather,  with  a  jtaste  of  culcothar  and  water. 
Finally,  a  {lutty,, oxide  of  tin,  is  used. 

Fig.  2241  illustratea  a  machiQC  for  grinding  and 
Hmoi)thii)g  the  plates  to  a  true  uid  even  surface 
in  uimratory  to  finally  polishing  thffm. 

The  (lotted  lines  indicate  the  framework  of  the 
machine  supiwrting  the  l)ed  a,  to  which  a  sheet  of 
glass  is  cemented.  Two  bevel  wheels  ft  b  rotate  the 
axis  c,  which  carries  the  crank  d  attached  to  one 
side  of  the  movable  table  e,  imparting  to  it  a  circular 
motion  about  the  poiut  /,  where  the  radius-rod  g  is 


Gltus-Folishin^  Mae/tine 

pivoti^d  ;  the  bed  a  aluo  has  a  slow  longitudinal  re- 
cipnieating  mnvement  imparled  from  a  har  beneath. 
TJie  lower  part  of  the  table  e  is  faced  with  slate,  to 
which  a  sheet  of  glass  is  cemented.  Clean  shar]) 
sand  and  coarse  emery  am  usml  for  grinding,  and 
liner  emeries  for  smoothing  ;  the  apparatus  being 
carefully  washed  at  each  change  from  coarser  to 
liner  material. 

By  the  combined  rotary  and  longitudinal  move- 
ment the  abradants  are  caused  to  operate  with  equal 
energy  on  every  point  of  thi;  nlateji.  Weights  are 
placed  n)>on  the  back  of  the  table  e  to  insure  suffi- 
cient pr^ure. 

The  final  polishing  is  completed  hy  leather-oovered 
ng.2U2. 


rubbers  attached  to  lecij^rocating  rods ;  the  glass 
being  fixed  U{>on  a  table  having  a  slow  transverse 
movement  so  as  to  present  every  jiart  of  the  mrxhet 
of  the  glass  successively  to  the  rubbem. 

Old  plate-glass  is  asually  repolished  by  hand,  the 
rubber  being  attached  to  the  lower  end  of  a  pole 
su!i])ended  from  a  horizontal  spring  overhead,  which 
gives  an  adequate  pivssui-e  on  the  glass,  the  work- 
man having  merely  to  push  the  rubber  backwards 
and  forwards.  The  polish  attained  in  thiM  way  is 
inferior  to  that  produced  by  machinery. 

Fig.  2242  shows  a  glass  grinding-machine  in 
which  the  plate  to  be  ground  is  held  upon  a  recipro- 
cating table  nnder  the  rotary  grinders  k  k  k,  whose 
supporting  frame  is  capable  of  vertical  movement  in 
guiue-vi'ays,  an  automatic  downward  movement 
being  imparted  to  the  grinders  at  the  end  of  each 
movement  of  the  cairiage  by  the  action  of  gearing 
upon  the  screws  on  whicii  the  frame  is  bung. 

Glau-hoTue.    A  place  where  glass  is  made. 

Qlasslng.  (Leather.)  The  operation  of  dresidug 
leather  on  the  grain  side  by  a  tool  consisting  of  a 
glas.<t  slip  set  in  a  wooden  handle. 

Olaao-lined  Pipe.  One  in  which  the  metal  of 
the  outer  ]iii)p  is  iiititected  from  corrosion  by  any 
litfuids,  excent  strong  alkalies,  or  hydro-fluo-silicic 
acid.  The  glass  lining  is  held  in  the  outer  metallic 
|)il)e,  which  is  usually  of  iron,  bv  an  intermedial; 
lining  of  (lenient,  or  plBster  of  jinris,  or  similar  sub- 
stance, which  lining  serves  to  hold  the  glass  in  place 
and  protect  it  asainst  injury  from  unequal  expansion 
of  the  glass  and  metal,  besides  acting  as  a  iion-con- 
dnctor  of  heat, 

OlaBB-mak'er's  Cbair.  A  seat  having  two  anus 
upon  which  a  glass-blower  rolls  with  the  left  hand 

nc-  2M8. 


his  {>ontil  or  blow-tube,  while  with  his  right  he 
fashions  the  bottle,  lamp-sliade,  or  other  article  he 
is  making,  by  means  of  the^«rc?/<M. 

OlaBfl-mak'ei'B  Boap.  A  name  given  to  man- 
ganese, fnim  its  clcansiiiji;  action  in  its  association 
with  glass-making  materials. 

It  is  used  to  rid  the  materials  of  color  arising  fVom 
carbonaceous  matters  and  protoxide  of  iron.  An  ex- 
cess of  it  gives  a  purple  tinge  to  the  glass  ;  much  ad- 
mired by  some,  and  supposed  —  by  some  —  to  have  a 
specific  effect  in  urging  vegetation  in  conservatories. 

Qlass-met'al.    Glass  in  fusion  in  the  pot. 

Olass-mold.  A  metallic  shaping-box  in  which 
glass  is  [ircssed  or  blown  to  form.  In  the  case  of 
solid  articles,  the  glass  for  the  knob  or  ornament  is 
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pUced  in  a,  plaatic  condition  in  the  mold,  and  then 
a  planger  drives  it  forcibly  into  all  the  recesses  of  the 
mold.  After  a  few  mouietits  of  "setting,"  the  mold 
is  opened,  asd  the  object  is  taken  out  and  carried  to 
the  annealin^-oveii.  This  ia  the  usual  mode  of  mak- 
inj;  glass  insulators  for  telegraph-wires,  pajicr- 
veighta,  drops  for  chandelierx,  and  the  solid  kind 

rig.  2244. 


aiaia-Mold. 

ofinkstandti  where  the  glass  is  so  much  in  excess  of 
the  ink-hole.  The  latter  ia  made  by  a  plunger, 
which  is  diiven  into  the  plastic  glass  in  the  mold. 

See  GLA8.S-FRESS. 

Hollow  articles,  such  as  fruit-jars,  may  be  made 
hy  blowing  (see  Gla.ss- blowing),  the  hlovxiixg-tube, 
cKair,  and  vmrrtr  being  the  principal  tools  em- 
ployed, the  jar  being  held  by  its  lip  end  while  be- 
mg  blowD,  and  then  by  transferring  the  poniil  to  the 
bottom  while  the  Hp  is  linished  i>y  the  shears  or 
the  pucell-u,  or  the  jar  may  be  grasped  by  the  snap- 
dragon,  if  preferred. 

The  modem  fruit-jar  has  usually  some  arrange- 
ment for  locking  down  the  li<l  or  cover,  and  involves 
a  threaded  neck  or  one  with  lugs  or  projections. 
These  cau  be  made  by  tongs,  which  clasp  the  neck 
of  the  bottle,  but  not  so  readily  as  by  clumping  the 
bulb  of  glass  in  a  mold  and  then  blowing  it  bo  as 
to  expand  fully  against  all  parts  of  the  interior  of 
the  latter.  The  mold  is  then  opened,  and  the  formed 
article  removed  to  the  Iner.   Fig.  2244  shows  a  glass- 


Fig  2246. 


mold  open,  the 
side  parts  being 
hinged  together 
over  the  ]date 
which  forms  the 
bottom.  Inthis 
example,  the 
Hliouldertreally 
forms  the  lip  of 
the  ware,  and 
the  flaring  re- 
cess above  it  is 
the  blow -aver, 
in  which  super- 
fluous glass  is 
received,  the 
shoulder  afford- 
ing a  thin  point 
where  the  por- 
tion readily 
breaks  off. 
Fig.  2245 

iibows  the  man  at  work.  He  has  taken  the  pontil 
from  tho  boy,  who  had  dipped  the  proper  amount  of 
glass  out  of  the  pot  in  the  furnace,  and  had  blown 
it  partially  and  rolled  it  on  the  vmTVcr ;  the  work- 


Olaiit-Smoing  i»  MaU. 


man  blows  it  still  farther,  rolls  the  jmntil  on  the 
chair-arm  while  he  fashions  it  by  the  shears,  which 
are  seen  lying  on  the  bench,  and  then  slips  it  into 
the  o]»en  mold  and  closes  the  latter  by  a  spring  whilf 
he  blows  it  to  its  final  expansion. 

In  some  cases  water  is  made  to  circnlate  through 
the  mold-s  to  abate  the  heat  and  allow  the  work  to 
proceed  more  speedily.  Molds  are  sometimes  made 
to  be  closed  by  a  treadle.    See  Plate  XX. 

Fig.  2246  shows  a  mold  for  making  tumblers,  — 
foot,  stem,  and  bowl.  The  compli<'ation  of  toi-m 
and  the  hollow  character  of  the  bowl  require  that 
a  number  of  parts  Khali  be  employed,  so  that  the 
ware  may  be  taken  out  after  molding.  The  foot  is 
moldeil  in  cuji  form  by  the  plunger  C  and  matrix  B, 
aji<l  is  aftenvards  expanded.  The  stem-mold  con- 
sists of  three  sections  0  G,  wliit-h  open  radially  over 


fig.  2246. 


the  foot-mold.  The  body  matrix  L  is  held  down 
upon  the  stem  sections  by  a  clamp.  The  portions 
have  separate  handles.  For  bottles  which  contain 
the  names  of  the  contents  and  medicines,  the  inte- 
rior  sui-focc  of  the  mold  has  intaglio  engraving  with 
the  inscription,  medallion,  and  wiiat  not. 

Qlaaa  Mo-aa'iOS.  Glass  mosaics  are  constructed 
as  follows  :  — 

In  the  first  place,  the  materials  of  glass  are  mixed 
withvariouscoloringmaterialB,  chiefly  mptallic  oxides, 
MO  as  to  form  opaque  colored  enamels  ;  these  enamels 
are  cast  into  slalis  or  flat  cakes,  and  the  slabs  are  cut 
into  very  small  cubes  or  rectangular  pieces.  Not 
only  is  every  color  imitated,  but  every  gradation  of 
tint  in  each  color,  insomuch  that  at  the  gifat  mosaic 
establishment  at  Rome,  maintained  by  the  Italian  gov- 
emment,  they  have  no  less  than  thirty  thoitsand  dif- 
ferent tints  of  colored  enamels,  all  classifie<l  and  reg- 
istered. With  these  little  colored  cubes  a  picture 
is  built  lip,  copying  some  celebrated  work  of  the 
Italian  or  other  masters.  The  iiiecea  are  inserted, 
one  by  one,  in  a  bed  of  cement,  which  dries  to  ex- 
treme hardness  ;  each  piece  is  ground  at  a  kind  of 
lathe  to  the  exact  shape  required  by  the  particular 
tint  in  each  part  of  the  picture  ;  and  when  the  pic- 
ture is  completed  by  this  extremely  slow  process, 
the  surface  is  ground  down  and  ]>olished. 

The  two  specimens  of  glass  mo.>»ic  liescribcd  by 
Winckelmann  and  Count  Caylus,  in  the  last  century, 
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neiem  to  have  been  of  a  somewhat  different  kind,  for 
they  presented  a  complete  pictuns  on  each  sarfoce. 
They  consistwl  of  colored  glass  fibers  fitted  together 
with  the  utmost  exactness,  and  cemented  by  nision 
into  a  solid  mass. 

OlasB-OT'en.  A  heated  chamber  in  which  ju»t- 
niade  glnsfi  in  shm'ts  or  ware  is  placed  to  cool  gnidu- 
aily.    A  glaaa-annealiitg fumace  :  v-ker.    See  An- 

NKAI.INO. 

Olaaa-palnt'lng^  Glasa-paintitig  is-  thus  distiu- 
guished  from  gloM-alaimHff  :  the  former  has  a  desien 
painted  upon  it  with  colont  which  are  burned  in  ;  the 
latter  receives  its  color  in  the  process  of  manufacture, 
or  the  separate  pieces  are  colored  after  having  been 
cut  to  the  required  shapes  out  of  white  glass. 

In  one  case  it  in  a  painting  of  enameled  colors  on 
sheets  of  glass. 

In  the  other,  it  is  a  painting  made  up  of  piece.4 
having  the  required  colors,  litted  together  and  held 
by  leaden  eames.    See  Glash-stainino. 

VjXhu  with  this  distinction  the  subjects  becotnc 
soniL'what  involved  as  the  processes  have  been  com- 
bined. 

The  growth  of  the  art  has  developed  four  modes  :  — 

1.  The  mosaic.  This  is  the  earliest,  and  was 
known  in  Byzantium  at  an  early  date.  It  is  not 
known  tliat  coloi'ed-glass  windows  were  known 
in  Rome,  though  white-glass  windows  are  found  at 
I lercuLmeum  and  Pompeii.  The  art  is  supposed  to 
1i:ive  been  brought  from  Byzantium  to  Venice  an<l 
Marseilles,  and  was  practiced  by  the  Saracens 
throuffhout  the  cities  of  the  East. 

Stnined-glass  windows  were  in  the  basilica  of  St. 
Sophia  and  other  churches  in  Constantinople,  in  the 
sixth  century ;  painted  gloss  windows  not  till  two 
or  three  centuries  later,  notably  in  the  reign  of 
('liarlemagne.  Sonic  windows  executed  in  the  tenth 
to  the  twelfth  centuries  are  yet  in  existence  in 
Kurope.  The  fifteenth  century  '{cinqM  cento),  under 
Albrecbt  Durerand  others,  produced  many  h^ntiful 
specimens,  some  of  which  still  remain  ;  for  instances, 
the  C^hurch  of  St.  Jacques  at  Liege,  and  windows 
ornamented  by  the  Crabeths  at  Gouda,  in  Holland. 

2.  Tlie  trwaaic  slain.  In  this  mode  the  window 
is  made  up  of  detached  pieces,  as  in  the  mosaic : 
but  ttie  shailes  are  given  by  a  »tain  of  brown,  which 
^eims  to  have  been  the  first  color  which  the  artists 
succeeded  in^rittj^  ou  to  the  pieces  of  glass. 

3.  The  enamel.  By  this  nil  the  required  colors 
(tec  Glass-colorinr)  ai-e  painted  upon  the  same 
piece  of  glass  and  fired  in  the  kiln,  producing  the 
effect  of  an  oil-psinting.  William  of  Marseilles 
(1475-1537)  was  a  distinguished  enanieler  un  glass. 

4.  The  mosaic  enamel.  In  this  moile  co/fnrrf  glass 
is  used  as  a  groundwork  to  paint  on,  instead  of 
whiie. 

Olasa-pa'per.  The  fragments  of  broken  wine- 
bottles,  etc.,  are  carefnlly  wa.shed  to  remove  dirt, 
the  glass  is  crushed  under  a  revolving  stone  and 
sifted  into  six  sizes,  as  in  manufacturing  emer)'.  It 
is  sifted  through  sieves  of  wire-cloth,  which  are 
generally  cylindrical,  like  the  bolts  of  flour-mills. 
The  cloths  havfl  ttam  sixteen  to  ninety  wires  to  the 
inch. 

A  surface  of  thin  glue  is  spread  on  the  pajicr,  and 
the  pulverized  glass  dusted  over  it  with  a  sieve. 

Sometimes  two  coats  of  glue  and  glass  are  applieil.  ' 
Under  Kdwards's  ^wtcnt  English),  cotton  doth  is ! 
used  instead  of  paper.  I 

Emery,  sand,  and  powdered  flint  are  umhI  instead 
of  glass,  and  constitute  emery,  flint,  sand  t>a|K;r. 

Glans-pot.  The  jiot  in  which  the  frit  is  fused 
into  glass.  They  are  made  of  pure  refractoiy  clay, 
mixed  with  about  one  (ilth  its  weight  of  old  pots 


pulverized   by  _  fif.afl7. 

grinding,  are 
built  up  in- 
strad  of  being 
formed  .  on  a 
mold,  and 
bilked  by  being 
subjected  to  a 
wliite  heat. 
Different  forms 

are  used  for  different  kinds  of 

fjlass.  a.  Hint-glass  pot.  The 
lorseshoc  shaped  piece  is  for 
contracting  the  opening,  b, 
pots  for  colored  glass,  c,  pot 
for  crown-glass,  with  ladles. 
The  \wt  in  Fig.  2248  contains 
two  or  more  comjiartmeuts,  A 
if,  which  communicate  thi'ough 
ojMinings  at  bottom. 

Newman's  pot  has  two  side 
flues  D  D  for  carrying  oft'  the 
lieated  gases,  and  two  upper  o&ut-FMi. 
flues  //  H  for  supi>1ying  not 
air  to  insure  motv  speedy  liquefaction  of  the  duugc 
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DioiM  Glau-Pot. 

Olaaa-preu.  A 

device  to  apply  press-        Sevmani'M  Glatt-PoL 
ure  to  f;lass  in  a  mold 

while  in  a  plastic  state.  In. the  press  shown,  the 
plunger  is  hung  on  a  sli<]ing  bead  moving  upon  guides 
and  operated  by  connection  with  a  rock -shaft.  The 
cover  of  the  mold  is  held  down  by  followers,  and  the 
mold  slipped  in  and  out  at  the  tequisito  periods. 
Power  is  applied  by  a  lever,  which  is  counterpoised 
by  a  weight. 

Olauu-rolllng.  About  1849,  Bessemer  obtained 
a  patent  in  England  for  a  |)rocess  of  rolling  glass,  to 
make  plate-glass  and  avoiil  the  undulating  surface 
incident  to  blown  window-glass, 

Messrs.  Chance,  of  Birmingham,  expended  jClOf*,- 
000  in  trying  to  perfect  the  machinery  therefor,  but 
failed  to  accomplish  it,  and  abandoned  the  enter- 
prise. The  glass,  in  its  pasty  condition,  was  paased 
from  ft  hopper  between  two  rollers  on  horizontal 
axes  and  was  received  on  a  flattening-table. 

GlasB-sil'ver-ing.  Glass  for  niirrors  or  oma- 
mentatinn  is  silvei-ed  by  one  of  two  methods  ;  the 
fii-st  is  merely  factitious  :  — 

1.  The  amalgam  m^hod.  A  sheet  of  tin-foil  is 
spread  evenly  on  a  smooth  marble  table ;  on  this 
mercmy  is  evenly  spread  with  a  hare's  foot  until 
the  amalgam  is  produced.  Mereury  is  then  poured 
to  a  certain  depth,  —  the  Englisli  rule  is,  "  as  deep 
as  the  thickness  of  a  crown-piece,"  —  and  the  clear, 
dry  s\\^'i'X  of  glass  slipped  over  the  surface  of  the 
liiinid  metal,  excluding  all  bubbles  of  air,  or  diit,  or 
floating  dross.  Pressure  and  standing  in  a  slanting 
position  to  drip  conclude  the  oi«ration.    See  Miii- 

■KOR  ;  SlLVRBINO;  PL-VTINIZISTr. 

For  convex  and  concave  snriaces,  a  mold  of  plas- 


Digitized  by 


Google 


GLASS-^ILVEKINU. 


983 


GLASS-STAINING. 


nt-  mo. 


ter  is  fonned  to  fit  the  amalgamated  foil  to  the  aur- 
face. 

Globes  and  hollow  vessels  are  silvered  hy  applica- 
tion of  amalgam,  such  as  lead,  1 ;  tin,  1 ;  bismuth, 
1 ;  melt ;  cool  to  lowest  point  they  will  remain 
liquid,  and  aild  mercury,  10.    Stir  with  an  iron  rod. 

Or,  lead,  1  ;  tin,  1  ;  biamuth,  2  ;  mercury,  4. 
Warm  the  vessel,  pour  in  the  amalgam,  turn  the 
vessel  ronnd  and  round,  and,  at  a  certain  heat,  the 
amalgam  will  be  found  to  adhere  to  the  glass. 

2.  Tha  kumid  way.  A  mixture  of  nitrate  of  sil- 
ver, 1,  liquor  ammonia,  water,  2,  is  settled  and 
fiitsred,  and  to  this  is  added  alcohol,  3,  and  a  few 
drops  of  oil  of  cassia.  This  is  floated  on  the  class, 
Ijeing  restrained  by  a  wall  of  putty.  Pour  of^  and 
varnish  the  metallic  surface.  Hollow  vessels  are  sil- 
vered by  poarinff  in  the  solution  and  turning  them 
round  and  rouoX  Other  oils  or  grape-sugar  are  also 
used. 

Vohl  has  a  solution  of  gun-cotton  in  caustic  po- 
tossa,  to  which  is  ailded  a  solution  of  nitmtc  of 
silver,  followed  by  sufficient  liqilor  of  ammonia  to  re- 
dissolve  the  precipitate.  The  resulting  argentiferous 
liquid  is  applied  to  the  glass,  which  is  hiiatod  over  a 
water-bath  until  effervescence  ensues,  wheu  the  silver 
is  deposited. 

'Cooley  recommends :  Mix  saccharic  acid  with  so- 
lution of  nitrate  of  ulver,  decant,  apply,  precipitate 
by  RolutioQ  of  ammonia,  and  heat  to  render  deposit 
brilliant. 


fflwM  nnnr  Peroxide  of  manganese,  used  to  re- 
move from  glass  the  green  color  due  to  the  presence 

of  iron. 

Glas8-sol'der-ing.  Guinand,  of  Bre»et2  in  Nenf- 
cbab'l,  ac<)U)i-ed  the  art  of  soldering  together  pieces 
of  glass.  When  the  line  of  junction  was  marked  liy 
globules  of  air  or  {larticles  of  sand,  be  ground  out 
the  latter  on  the  wheel,  then  replaced  the  mass  in 
the  furnace,  so  that  the  vitreous  matter  might  ex- 
pand and  till  up  the  spaces.  He  thus  combined 
I  good  pieces  of  glass,  so  as  to  build  up  lenses  of  llint- 
'  glass  of  fine  nuality.  Guinand  joined  Frauenhofer 
in  Munich  in  1805,  and  returned  to  his  native  can- 
ton in  1S14,  wliere  he  died,  and  was  succeedtd  in 
his  business  by  his  sons. 

Olass-spin'ning.   Brunfaut  of  Vienna  works  a 
process  in  which  he  makes  curled  or  frizzled  yarn  of 
I  glass.    The  composition  is  a  secret.    One  workman 
I  with  a  wheel  having  a  diameter  of  5  Austrian  yards 
1  will  spin  3,.500  yards  per  minute.    It  ia  used  for 
many  desctiptions  of  fatiric  and  for  many  purposes, 
cu.4hion.s  carpets,  table  Unen,  shawls,  neckties,  etc. 

Bonnet's  European  patents  for  cloth  of  glass  are 
dated  in  1837.  The  warp  is  of  silk,  the  weft  of 
glass  spun  by  steam-engine  power,  about  sixty 
threads  to  the  inch. 

Olaaa-fltnln'tog.  ^{j^ed'gUm  is  colored  in  t]i« 
process  of  manufacture. 

PainU-d-glasa  is  a  i^olored  or  white  glass  on  wltich 
a  metallic  paint  is  laid,  and  subseq^uently  tixed  by 
fusing,  —  Jired  in,  as  it  is  termed. 

Stained-glass  windows  are  executed  in  pieces  of 
colored  glass,  which  are  cut  to  the  shape  of  the 
patches  of  color  in  the  original  design  and  are 
Drought  together  in  tlie  manner  of  mosaic.  These 
pieces  are  set  in  leaden  frames  called  camcs.  This  is 
the  most  oncient  practice  and  is  still  in  use. 

The  design  is  first  sketched  on  pa^r,  the  colore 
and  the  exact  arrangement  of  the  pieces  are  tlien 
determined;  so  that  it  may  be  known  just  how 
many  will  be  required,  and  their  proper  sliapes  and 
sizes.  Some  windows  are  composed  of  more  than 
10,000  pieces. 

The  material  used  is  crown-glass  made  in  large 
sheets  expressly  for  the  purpose.  The  greater  por- 
tion of  tnat  used  in  this  country  is  American,  but 
some  of  the  very  fine  colored  glass,  as  ntby,  blue, 
purple,  and  green,  is  imported. 

The  sheets  are  cut  to  their  proper  shape  and  size 
with  a  glazier's  diamond,  and  then  painted  by  lay- 
ing on  with  a  flat  brush  a  thin,  uniform  ct>at  of  the 
proper  color.  The.se  colors  are  all  mineral,  as  they 
nave  to  be  long  subjected  to  an  intense  heat  in  order 
that  they  mayhecome  firmly  United  to  the  subetance 
of  the  glass. 

Crown-glass  is  nsed  as  being  less  fusible  than  that 
containing  a  lai^ge  pmportion  of  lend.  Being  com- 
paratively  intractable,  it  does  not  fuse  when  the 
enamel  color;  melt  and  unite  with  it  through  the 
medium  of  the  ilux  with  which  they  are  iocornorated. 

Reds  and  yellows  are  produced  from  silver  and 
antimony  ;  another  red,  from  oxide  of  iron  ;  white, 
from  blook-tin ;  black,  from  manganeiae ;  green, 
from  copperas ;  and  purple,  from  gold.    See  Glass 

COLORINO. 

The  colors  are  ])ulverized  and  mixed  with  a  flux 
composed  of  red  lead,  flint-glass,  and  borax,  wbicll 
are  melted  together  in  crucibles.  Tliis  composition 
made  into  a  paint  is  laid  on  as  previously  described, 
and  allowed  to  dry,  when  the  sheets  are  transferred 
to  the  kiln,  an  oven  of  brick  about  5x4  feet  in 
dimensions,  and  provided  with  shelves  made  of 
iron  plate  on  which  the  pieces  of  glass  are  piled 
twelve  or  fifteen  deep,  when  the  doors  are  closed. 
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anil  a  heafr  aufficient  to  heat  the  glau  red  hot  is 
maiiitaiued  for  eight  honrs,  when  the  tirus  am  drawn 
uid  tho  glass  is  allowed  to  bIowIv  cool  for  forty- 
ci^t  hours  for  the  piiriKtse  o(  annealiug  it.  By  the 
fusion  of  the  flux  and  jiartial  surface  fusion  of  the 
glass,  the  colored  coating  is  thus  iniiepanibly  united 
to  the  latter. 
QLuw-tODgS.    Orippers  for  hot  hottlefl^  etc,  in 


c9-jrse  of  maniifactiirc,  or  for  handling  bottl&s  con* 
taiuing  heated  or  freezing  mixture!). 

QUiTe.  A  weapon  fornic-rly  usM,  consisting  of  a 
cnrred  bhyle  on  the  end  of  a  pole. 

CHaMb  A  vitriliahlf)  composition  for  covering 
oarthenwaru  or  porcchiin.  Glaze  on  eartltenwarc  has 
sevenl  objects :  — 

1.  To  mnder  the  ware  imjienneablo  to  U<jaiils. 

2.  'i'o  impart  luster. 

8.  To  preserve  Rotora  and  patterns. 

It  must  adhere  lirmly  to  the  wan*,  and  expand  and 
contract  in  the  same  proportions  therewith,  ao  as  to 
avoid  vmcking  and  scaling. 

It  should  re:iist  acids,  so  as  not  to  be  dissolved  by 
vinftgar  and  other  acid  snhstances. 

It  should  not  have  such  an  aBinity  for  the  ware 
as  to  sink  into  th"-.  latter  when  in  a  biscuit  condition. 

GlazeJi  ore  of  BOvenU  kiniU :  — 

Fels)tar  is  the  base  of  a  vitreous  glaze  which  melts 
at  a  hif^  temperature.  It  is  found  in  riiiturul-  com- 
biuation  with  tjuartit ;  or  is  mixed  therewith,  somc- 
timtts  with  lime.  It  is  princijully  used  on  {»rcelain 
or  china. 

X  second  class  of  ghuzi  includf^  salt,  potash, 
horacie  acid,  phosphate  of  lime,  and  sulphate  of 
baryta  ;  used  on  stoneware. 

A  third  cla^  is  a  glass,  isriinly  consisting  of  Kilirn 
and  lead. 

The  fourth  class  includes  the  oxides  of  lead,  tin, 
manganese,  and  copper. 

tiiazej  arc  further  subdivided  into  — 

Transparent 

Opique. 

Colored. 

Transparent  glaze  is  a  glass. 

O^taque  glaze  is  compounded  with  oxide  of  tin. 

Colored  glazes  derive  tht-ir  pfculiar  tints  from 
metallic  oxides,  manganese,  copper,  iron,  cobalt, 
chromium,  etc    Si^e  Knahkl. 

Glaze  is  appliitl  in  various  ways :  — 

Some  common  earthenwares  are  glazed  bythrowing 
salt  into  the  kiln  at  certain  stagt^u  of  the  firing  pro- 
cess. A  partial  vitrification  of  the  surface  takes 
place  at  the  expense  of  the  silica  of  the  paste. 

Tlie  salt  is  suiilimcd,  piwiiicing  a  saline  atmosphere 
throughout  the  kiln,  the  s«la  enters  into  combina- 
tien  with  the  silica  of  the  ware,  forming  for  the  alu- 
nina,  etc.,  a  flux  ;  and  produeing  a  glassy  surface  on 
the  ware. 

Pweelain  and  fine  ware,  while  in  the  biscuit  con- 
dition, are  dipped  into  a  this  solution  of  the  glaze. 
The  ware  in  this  condition  a  very  alMorbent,  and 
tlte  water  passes  into  the  biscuit  while  the  body 
«f  the  glaze  adheres  to  the  surfaee. 


In  this  case  the  glaze  euusiats  of  vitreous  matter 
fritted  in  a  furnace  and  nduced  to  jowder.  The 
powder  is  stirred  up  in  water  and  held  susiwnded 
while  the  ware  is  dipiMHl. 

Articles  only  requiring  an  interior  glnzc  receive  it 
by  imuriiig  a  quantity  into  them,  swMiing  it  around 
and  pouring  out  the  surplus. 

Otner  ware  is  glaz*^  by  nieaua  of  a  brush. 

Glazes  are  ground  in  water  to  a  thin  cn.-ani,  form- 
ing a  slip,  in  which  clay-ware  in  the  form  of  Inaeuii 
is  dipped.    The  lieat  of  the  kiln  fuses  the  /jlazf. 

iilazeK  are  white  or  colored,  they  diHer  only  in 
that  the  latter  have  coloring  ingredients. 

For  earthenware.  J^ad  gluze :  wliite  leail,  53 ; 
quartz,  or  ground  BintH,  S6  ;  f«hi[iar,  l<t ;  white  flint- 
glass,  5. 

For  chemical  vessels.  Fine  sand,  4S ;  potassn, 
39 ;  lime,  9  ;  niter,  4.    Oxide  of  tin  or  cobalt  may 

be  aiMetl  to  correct  color. 

For  porcelain.  Felspar,  27 ;  borax,  18 ;  fine  sand, 
4  ;  niter,  soda,  and  kaolin,  3  ;  mix,  frit,  powder, 
and  add  ralcined  borax,  3. 

For  jMintcfl  stoneware.  White  felspar,  2S ;  soda, 
6  i  niter,  S ;  borax,  1 ;  trit.  Of  the  product  take 
13  ;  rM  lead,  &0  ;  white  lead,  40  ;  ground  flint,  12. 

M.  Richard,  wramic  manufacturer  at  Saint-t'hris- 
tophe,  near  Milan,  has  conmiunicAted  to  the  Socirty 
of  l£iii-ouragemeut,  I'aris,  his  prott>ss  for  varnishing 
pottery,  and  Hppliid  by  him  to  dili'erent  proilncts 
exiiibib-d  at  the  Cliamp  de  Mars  (Uroiip  III.  Class 
XVII.,  Italian  8i<ctio»y.  The  following  are  the  iu- 
grctlients  and  their  pntpoition  to  be  frittefl :  Car- 
bonate of  soda,  1.000;  boracic  acid,  from  Tuscany, 
O.SOO;  kaolin,  0.1-25;  carbonate  of  lime,  0.250; 
sulphate  of  lime,  0.2S0  ;  crystallized  fels^mr,  0.750 ; 
quartz  from  the  Tcssin,  0.2S0  ;  flunte  of  liuie,  O.ICO. 
Manganese  of  Piedmont  is  added  to  obtain  the  de- 
sired tint  The  whole  frit  la  ground  fine,  ami  then 
mixed  with  110  parts  of  kaolin  and  52  juris  of  fel- 
spar for  every  400  parts  of  the  above  fnt.  It  is  sp- 
plied  as  usual  in  glazing,  but,  as  the  specific  giavity 
is  less  than  the  leaden  coating,  the  wmie  weight  of 
the  new  glaze  will  cover  a  gn-ater  quantity  of  pieces, 

Vitn-ous  glazes  originated  with  the  Chinete,  ai;d 
pa.ssed  from  thein  to  India,  and  successively  to  Pet^ 
sia,  Ambia,  f^pain,  Italy,  and  Holland. 

Previous  to  the  introduction  of  glazes,  the  Greekn 
and  Romans  covered  their  pottery  with  wax,  tallow, 
or  bitumen.  The  Peruvians  used  tallow  spread 
upon  the  ware  while  hot  and  thereby  partially  car- 
bonized. The  Etruscan  wan?  has  a  similar  apiiearantv. 
In  Italy  and  Spain,  ancient  and  modern,  wine-jni-saix: 
rubbed  with  wax  to  render  thenum  pervious  to  liquids. 

Among  the  early  instances  of  glazing  may  be  men- 
tioned the  tomb  of  Kultan  Mohammed  Khoda- Ben- 
deb,  at  Suttaiiieh  in  Persia.  He  wa.t  the  12th  prince 
of  the  house  of  Genghis  Khan,  and  died  in  131G. 
The  tomb  has  green  enameled  tiles  on  the  outside  and 
blue  on  the  inside. 

The  "painted  mosque  "  of  Gour  in  India,  built  in 
1475,  derives  its  name  from  the  number  of  glazeil 
tiles  With  which  it  is  ornamented. 

The  Caravanserai  of  Mayar,  near  Ispahan,  built  by 
the  mother  of  Shah  Abltas,  about  1550,  has  a  cov- 
ering of  green  glazed  tiles  on  the  front  of  the  prin- 
cipal gateway. 

The  Alhambra,  a  Moorish  palace  and  fortres.s  nc-ar 
Granada,  was  founded  by  Mohammed  I,  of  Granada 
about  1 253.  Some  of  the  rooms  are  ornamented  by 
glazed  tiles. 

Coffins  of  green  glazed  pottery  are  found  at  Warka 
in  Mesopotamia,  and  are  ascribed  by  Rawlinson  to 
the  i>erio»l  of  tlie  Parthian  occujiation  of  that  coun- 
try.   This  is  a  startling  sup^Ktsition.    The  style  of 
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oraanu*iitation  ami  the  figures  stamped  uiwn  them 
forbid  the  xapposition  tha^  they  were  imi>orte(l  from 
Chins,  and  yvt  this  single  fact  of  jflazed  iiottttry  in 
that  idoce  at  that  time  in  altnoet  irm:onuitable  with 
the  observed  contemporary  |iroffres3  ol'  tlie  art  of 
makizi;^  jiottcry  in  gf^iierttl.    Set  Fig.  1377,  p.  587. 

GlaMd  Board.  A  kind  of  mill-board  haviug  a 
hard,  smooth  surface,  to  j^ive  a  smooth  face  to  the 
paper  or  fabric  pre8^  betweeu  such  boards. 

Olase-kiliL  (Pottery.)  A  kiln  in  which  ^azed 
fnacaU'Van  is  placed  for  firing.  It  is  aUalugpus  to 
the  glo^ovcn. 
Glaz'er.  1.  A  cutler's  or  lapidary's  wheel  of  a 
■  grade  between  the  grinding  and  the  [raliobing.  It 
is  made  of  disks  of  wood  so  arranged  as  to  present 
the  grain  outwardly,  ttiat  is,  radially.  The  wooden 
surface  is  fed  with  emery-cake.  Mahogany,  oak, 
apple,  beech,  or  birch,  are  employed. 

Other  gla^ers  have  a  covonng  of  leather  or  a  cap 
of  lead  or  tin  aUoy  to  carry  the  emery  for  grinding 
or  glazing  cutlery. 

Lappiiuj  is  done  on  metallic  wheels. 
i'oliaSiiiig  on  leather-covered  wheels. 
Bu^ag  on  leather  with  rouge. 
2.  A  calendeiiug  or  calico-smoothing  wheel.  ' 
Ola'sier'a  Dl'a-moad.  An  inipleiiicnt  for  cut- 
ting glass  consisting,  as  now  universally  mode,  of  a 
handle,  by  which  it  is  licid  between  the  lingers  and 
guided,  and  having  sniveled  at  its  lower  end  a 
holder  or  block,  in  which  n  small  diamond  with  one 
of  its  natural  angles  exposefl  is  inserted.  By  thLi 
anangeinent,  invented  by  Joshua  Shaw,  the  cutting 
edge  of  the  diiimonJ  constantly  tends  to  maintain 
its  jarallelism  with  the  straight  edge  or  pattern 
whiuh  guides  it,  so  as  to  make  a  clean,  smooth  cut. 
The  knack  of  using  this  tool  pi'0|>erly,  and  judging 
of  the  propnr  vertical  angle  at  which  it  slionld  bo 
helil,  re<iuires  some  prai-tii;e.  The  sound  indicates 
whether  or  no  a  eleau  cut  is  Iteing  made.  '  The  nor- 
mal crystalline  form  of  the  diamond  ia  octohedral, 
and  the  faces  are  usually  convex.  ITpon  this  latter 
peculurity,  aeconling  to  Dr.  WoIIaston,  its  efQ- 
clency  de|>end8,  the  rounded  edge  slightly  indent- 
ing the  glass  and  then  slightly  separating  its 
particles,  forming  a  shallow  fissure  with  a  splitting 
rather  than  a  cutting  action,  none  of  the  material 
being  removed.  This  fissure  is  i«adily  .extended 
through  the  glass,  a  slight  d^ree  of  force  serving  to 

separate  the 
««  M5a  two  i»rts.  He 

succeeded  in 
producing  the 
same  result 
with  several 
other  hard 
gems  by  giving 
them  the  stnno 
form,  but  the 
natural  etlge  of 
the  diamond 
being  so  much 
harder  and 
more  durable, 
renders  it  much 
more  economi- 
cal than  any 
other  material 
for  the  pnrjwse. 
a  shows  the 
primary  crys- 
talline  form  of 

the  diamond,  a  regular  octohedron.  b  c,  diamonds 
with  rounded  faces  forming  a  more  or  less  acute 
angle,   d,  an  Improved  form  having  teeth  forbreak- 


I  ing  apart  the  two  pieces  after  making  the  cut  e, 
aa  implement  denominated  the  *' universal  glazing- 
tool,"  for  cutting  and  setting  glass.  This  has  a 
snml)  thin  roller  pivoted  at  its  lower  extremity, 
which  in  its  passiige  over  the  glass  separates  tfie 
particles  in  a  manner  siiailar  to  the  diamond. 

Thespatulaattheotherendisused  for  puttying,  etc. 

The  diamond  is  crystallized  carbon.  Diamonds 
were  first  brought  to  Europe  from  the  mine  of  Sum- 
balpoor.  The  Uolconda  miue^  were  «liscoveredin  1 534. 
The  mines  of  Brazil  in  1728.  Those  in  the  .Ural  in 
1829.  The  great  Russian  diamond  weighs  193  carats  ; 
cost,  £  104,166  13«.  id.  in  1772.  The  I'itt  diamond 
neighed  136  carets  ;  sold  to  the  king  of  France  for 
£  125,000,  in  1720.  ITie  Koli-i-noor  was  found  in 
1550.  It  belonged  in  turn  to  Sliah  Jehan,  Aunuig- 
Zebe,  Nadir  i^hali,  the  Afghans.  Huiijeet-Singh,  and 
Queen  Victoria,  1850.  It  originally  weighed  800 
carats,  was  cut  down  to  289  carats  by  an  unskilfnl 
Italian,  and  then  to  102^  carats  to  perfect  its  shape. 
See  Diamond. 

riiny  s|iraks  of  adamant  as  the  hardest  of  all  ma- 
terials, and  it  may  mean  the  uncut  diamond.  We 
do  not  know  that  diamond-cutting  was  practiced, 
and  it  is  not  certain  that  diamond-dust  was  employed 
in  gem  cutting  and  engraving,  although  there  are 
several  indications  of  its  use.  He  says  i  "  Diamonds 
arc  eagerly  sought  hy  lapidaiies,  who  set  them  in 
iron  bundles,  for  they  have  the  power  of  penetrating 
anything,  however  hard  it  may  be."  He  farther  cites 
that  all  gems  are  engraved  by  the  diamond. 

A  German  eutliority  states  "they  used,  for  the 
purpose  of  cutting  sheet-glass,  emery,  sharp-pointed 
instruments  of  the  hardest  steel,  and  a  red-hot  iron 
by  which  they  directed  the  rents  at  their  pleasure." 

An  early  notice  of  the  use  of  the  diamond  in  cut- 
ting,  or  rather  scratching,  glass  is  a.'isociated  with  a 
love-<iiutiTel,  in  which  Francis  1.  of  France,  15S0, 
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wrote  witliadianiond  set  in  a  ring,  on  a  pane  of  glaaa 
in  tliL-  castlo  of  Chambord,  a  coujtle  of  lines  to  Anne, 
Duchess  of  Estampes.  It  seenis  to  have  been  the 
sul^ect  of  a  luUnt  to  Caspar  Lehmaim  of  Prn^ie 
early  in  the  t<eventeeiith  century,  and  granted  by 
the  Emperor  Jlodolnh  II, 

Ola'zler's  Knife.  A  knife  used  by  glazi«is  in 
clearing  out  the  r.-niains  of  old  puiea  from  the  fillis- 
ters of  sash,  and  puttying  in  new  ones.  Such  knives 
are  known  as  hdckiag,  tipping,  uuXyiUttf  kiiives. 

Gla'siex^  Point  A  small,  triangular  piece  of 
tin  plate,  employed  to  secure  a  pane  of  glass  in  the 
sash  previous  to  puttying.  They  are  made  iu  a  uia. 
I'hine  in  which  the  sheet  of  metal  is  fed  to  the  rotary 
cutters,  and  the  points  apo  cut  off  in  two  or  more 
rows  at  each  rotation.  The  face  of  the  cutter  is 
notched  like  a  saw-blnde,  and  snii>s  from  the  edgo 
of  the  plate  a  row  of  triangular  pieces. 

Gla'Slei's  Viae.  {Plumbiny.)  An  apparatus  for 
formiug  leaden  bars  for  the  reception  of  window- 
glass.    The  bar  is  called  a  came,  and  the  mode  of 

5 lazing  is  called  fret-work.  Tlie  came  is  formed  by 
ra»-ing  a  plain  bar  of  lead  iMitwecn  two  rollers  a  ti 

Sig.  2252),  ofthicknessequaltothat  of  the  glass,  and 
ring  corrugated  edges  which  draw  the  bar  forward 
between  two  ittecos  b  b,  causing  it  to  assume  the  shaiw 
c    Thit  whole  device  constitutes  the  glazier's  vise. 
Olam'ii^.    1.  Placing  panes  of  glass  in  sashes. 

2.  Giving  a  vitreous  coat  to  pottery. 

3.  Poliiibing  metal  on  a  wheel  dusted  with  polish- 
ing-powder. 

4.  Spreading  a  semi-pellucid  cover  over  a  painting 
to  soRen  aspenties, 

5.  {OunpoioUr.)  All  good  powder  is  glazed  in 
order  to  enable  it  to  more  perrtwtly  resist  moisture 
and  bear  transiwrtation.  For  this  i)ur]>ose  the 
grains  from  the  breaking  rollers,  after  naving  been 
assorted  by  sieving,  and  while  still  containing  three 
or  four  per  cent  of  water,  ni-e  placed  to  the  amount 
of  several  hundred  [lounds  in  a  glazing-barrel this 
is  jonmaled  at  the  ends,  and  is  eAused  to  rotate  for 
'some  ten  or  twelve  hours,  breaking  off  the  angular 
projections  of  the  grains  and  causing  them  to  assume 
a  smooth  and  glos»y  surface. 

Pulverized  plumbago  is  sometimes  added  to  pro- 
duite  a  deceptive  appearance  of  high  glazing. 

GIax'li4;-4na-ohlne'.  A  press  wiui  two  poliahed 
rollers  to  calender  {taper. 

Olas'ii^wheeL  A  wooden  wheel  covered  with 
leather  charged  with  emery,  and  used  by  cutlers, 
especially  for  grinding  and  sharpening  knives,  tools, 
etc. 

It  is  also  used  instead  of  filing  for  leveling  and 
surfacing  mani|r  metallic  articles ;  for  removing  the 
scale  from  casting,  and  for  trimming  small  castings, 
such  as  builders' nardware. 

A  wooden  wheel  without  luiy  leather  covering  is 
usi:d  by  lapidaries  in  amoothing  soft  and  rounded 
stones.  These  wheels  are  fed  with  flour,  emery,  and 
water. 

Qlass-cuttcts  employ  similar  wheels  with  pumice- 
stone  and  water  for  smoothing,  or  putty -powder  and 
water  for  polishing. 

These  n'heels,  commonly  called  glazera,  are  made 
of  wooden  disks  or  quailranta,  so  arranged  as  to  pre- 
sent the  end  of  the  grain  outwardly.  They  are  fed 
with  emery-cake  :  and  by  cutlers  the  wooden  surface 
ie  frequently  used  without  any  leather  covering. 

Globe.  A  sphere  on  which  is  represented  the 
heavenly  bodies  ;  a  celestial  globe.  A  round  model 
of  the  world,  representing  Uie  land  and  sea,  and 
usually  the  political  divisions.    A  Urrestrial  globe. 

A  celestial  globe  was  taken  from  Egypt  to  Greece, 
368  B.  C. 


A  terrestrial  globe  is  said  to  have  been  made  in 
the  time  of  Anaximander  of  Miletus,  abont  650  s.  c. 
This  is  highly  improbable.  The  detennination  of  tile 
latitude  and  longitude  of  places  was  of  a  later  date, 
and  is  a  necessary  incident  of  a  terrestrial  globe. 

The  celestial  globe  of  Billarus  was  taken  away 
from  8ino|>e  by  Lucullus  (Stkabo).  The  same 
writer  meutioiui  the  sphere  of  Crates ;  Cicero  that 
of  Archimetles.    Perhaps  this  was  a  planetarium. 

The  planisphere  of  Denderu  in  Egypt  is  a  circular 
diagram  of  the  zodiacal  signs,  and  Uie  most  ancient 
and  interesting  of  all  representations  of  t^lestial 
scenery. 

(terbert,  who  studied  astronomy  among  the 
Saracens  in  Spain,  and  was  afteru  ards  Pope  Sylvester 
II.,  A.  D,  1000,  used  in  his  school  at  Kheims  a  ter- 
restrial ^obe  brought  from  Cordova. 

**  While  Borne  was  asserting,  la  all  its  absurdity, 
the  flatness  of  the  earth,  the  Spanish  Moors  were 
teaching  geography  in  their  common  schools  from 
globes.  In  Africa  there  was  preserved,  with  almost 
religious  reverence,  in  the  libnirTr  at  Cairo,  one  of 
brass,  re]juted  to  have  belonged  to  the  great  as- 
tronomer Ptolemv  (about  a.  n.  180).  Al  Idrisi  mails 
one  of  silver  for  Boger  II.  of  Siuily  <a.  o.  1181),  and 
Cerbert  useil  one  he  Iwd  bmnfflit  from  Cordova  iu 
the  school  he  established  at  JUieinifl*'  (about  a.  l>. 
975).  —  Dkapeb. 

The  globe  of  Oottorp  is  a  concave  sphere,  11  feet 
in  diameter,  with  seats  inside  for  siiectators.  Its 
concavity  rpprebenta  the  constellatioiui  of  the 
heavens,  and  ita  extericr  is  a  terrestrial  globe.  It 
was  constructed  after  the  designs  of  Tyrno  Bnhe, 
and  turned  on  its  axis.  Dr.  Jx)ng's  globe  was  18 
feet  in  diameter,  and  held  thirty  persona,  who 
viewed  it  while  it  was  in  motion.  Mr.  Wyld  ei-et-tcd 
in  T^ieester  Square  a  glot>e  60  feet  1  inches  in 
diameter.  Its  concavity  represents  the  teiTestriai 
HUrfsee,  It  was  lighted  by  oix-nings  during  the  day 
and  by  gas  at  night.  Its  interior  was  occuiued  \^ 
laddera  and  platforms,  from  which  its  painted  snr- 
faoe  was  viewed.    It  wns  closed  in  1861. 

Martin  Behaim  on  his  "world  apple,"  the  cele- 
bratc<l  globe  which  he  finished  in  14»2,  and  which 
is  still  Kept  in  the  Beltaini  house  in  Nuremlterg, 
places  the  coast  of  China  {by  estimate),  only  100° 
west  of  the  Azores.  Marinus  of  Tyre  had  advanced 
the  Chinese  coast  to  the  longitude  of  the  Sandwich 
Islands,  being  misdirected  bv  the  calculations  in  the 
Asiatic  itineraries,  and  thereby  giving  to  the  old  con- 
tinent a  breadth  of  225-  instt^ad  of  129°.  Ptolemy's 
geography  estimated  the  Chinese  coast  at  the  longitude 
of  the  Carolinaa.  So  Columbus  started  west  on  an 
uncertain  expedition,  and,  believing  Behaim,  with 
whom  he  had  been  associateil  at  Lisbon,  1480  -  84, 
concluded  that  in  reaching  land  be  had  found 
Cathay.  He  caused  the  whole  crews  of  his  squadron 
(about  eighty  sailors)  to  swear  that  they  believed  he 
might  go  from  Antilia  (Cuba)  to  Sjiain  by  land,  keep- 
ing west.  Having  letters  fi-om  the  Catholic  roouarchs 
to  the  Great  Mt^ul  Kliau  in  Cathay,  he  sent  on 
shore  a  Imptized  Jew  who  wax  act^uainted  with  some 
of  the  Oriental  languages,  but  his  niv-sscnger  failed 
to  make  connection.  Columbus  died  before  the 
error  was  discovered  ;  he  named  the  natives  "  In- 
<lians,"  and  so  much  of  the  matter  remains  to  this 
day.  See  Map  ;  where  the  globes  of  Behaim  and 
Schoncr  are  comjiared  with  tii<!  previous  maps  of 
Ptolemy,  Strabo,  Hecatteun,  and  others. 

"Then  to  Moxon's,  and  bought  there  a  payre  of 
globes  ;  cost  me  £3  lOs."—  Pkpys,  1663. 

In  the  historv  of  globe-making,  the  name  of  Fer- 
guson, the  mathematician,  has  an  honorable  place. 

Modem  globes  are  made  of  paper  and  plaster,  are 
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pprfectly  bnlanced  on  their  ax.ea,  and  are  proof  against 
changes  of  temperature. 

The  first  thing  ia  a  wooden  mold,  which  is  of  a 
spherical  form,  and  has  two  axial  pins  at  its  poles. 
This  is  placed  in  a  frame,  and,  as  it  rvvolves,  is  cov- 
erwl  over  with  wetted  strips  of  strong  paper.  This 
is  covered  with  sui-cessive  thieknesaes  of  pasted 
brown  and  white  paper,  laid  in  stripii.  The  mold, 
with  its  [taper  covering,  ia  then  driwl.  Being  dry, 
it  is  n)otiute<l  in  a  frame  on  the  axial  pins,  and  th<^ 
paper  envelope  is  cut  in  two  enuatorially.  The  hemi- 
spheres are  removed  from  the  mold  and  are  nailetl 
to  the  ends  of  a  central  wooden  rod,  in  whose  ends 
are  pins  which  project  from  each  pole.  The  rod 
and  pins  form  the  axis.  The  hemispheres  are  joined 
at  their  edges  by  glue. 

The  shell  is  then  placed  on  its  axis  in  a  frame  and 
reyolved  as  a  compound  of  whiting,  glue,  and  oil  is 
plastered  upon  it.  A  semicircular  scraper  removes 
the  redundancy  and  insures  the  spherical  form.  This 
coating  is  repeated  four  or  five  times,  being  dried 
between  each  coat.  The  sphere  is  then  polished  ; 
then  balanced  hy  letting  in  shot  in  certain  places  to 
remove  any  want  of  equiimise. 

The  parallels  and  meridians  are  now  drawn  on  the' 
globe  by  a  beam-compass,  to  serve  as!nii<]es  for  placing 
the  engraved  strips.  These  are  fourteen  distinct 
pieces.  The  arctic  and  antarctic  circles  are  two 
circular  pieces,  and  the  other  twelve  are  for  the  other 
portions,  six  on  each  side  of  the  equator.  The 
pieces  of  paper  are  thin,  tough,  and  wet,  and  are 
rubbed  down  upon  the  glotje,  spreailing  them  so  as 
to  make  their  edges  exactly  comcide  with  the  lines 
on  the  globe.  The  ^lobe  is  then  colored  according 
to  geographical  <livistons,  varnished  and  mounted. 

A  slate  globe  haa  lately  been  invented,  having  the 
meridians  and  pai-aili-la  of  latitude  marked  upon 
it,  to  be  tilted  in  by  nnpils  as  a  geographical 
study.  It  is  a  powdered  slate  surface  placed  on  the 
paper  shell.  A  globe  has  been  niatle  in  papier- 
mache,  divided  into  forty-eight  pieces,  to  be  taken 
apart  and  put  together  at  pleasure  ;  the  object  being 
to  facilitate  package  and  removal,  and  the  con- 
venient study  of  any  one  part.  Another  novelty  is 
a  globe  made  of  tissue-paper  and  inflated  with  air  ; 
such  a  globe  may  Iw  made  twelve  feet  in  diameter, 
and  LB  useful  in  a  lecture  or  school  room.  A  very 
cheap  paper  globe  is  now  met  with,  in  which  the 
printed  gores  are  brought  together  edge  to  ndge  hy  a 
string,  not  exactly  to  a  spherical  form,  but  euffi- 
ciently  so  for  familiar  reference. 

Globes  are  also  mode  by  Gowlvear,  of  inflated  in- 
dia-rubber, or  of  silk  coated  with  india-rubber  solu- 
tion. Adams  has  made  them  of  gntta-percha,  with 
■ur&ce  in  relief,  and  in  detachable  zones  and  sections. 

Globes  of  pai>er  pulp  have  been  suggested,  molded 
inside  of  shells  whose  inner  surfaces  have  intaglio 
representations  of  the  incnualities  of  the  earth's  sur- 
faL-e,  so  that  the  globe  shall  represent  the  mountains 
and  valleys.  It  would  be  neces-sary  to  exaggerate 
the  altitudes  to  make  them  visible.  A  modoTearth 
twenty-one  feet  diameter  gives  us  only  one  thirty- 
second  of  an  inch  to  a  mile  ;  on  such  a  globe,  one- 
hundred-acre  farms  would  nf  course  be  utterly  in- 
visible to  the  naked  eye,  and  the  loftiest  ranges  of 
mountains  might  be  represente<l  by  a  few  grains  of 
rifle  powder ;  and  the  entire  human  family,  esti- 
niateu  at  one  thousand  millions,  might  be  gathered, 
without  uncomfortable  crowding,  upon  a  spot  less 
than  one  twelfth  of  a  sujMtrficial  inch.  The  great- 
est depths  which  man  has  yet  been  able  to  reach, 
In  the  way  of  mining  or  otherwise,  would  not  ex- 
ceed the  thickness  of  thin  caitl-bonnl,  and  the  en- 
tire animal  portion  of  the  earth  now  living  would 


scarcely  fill  a  child's  thimble.  The  extent  of  the 
sensible  atmosphere  would  not  exceed  one  inch  and 
a  quarter  ;  and  if  man  shall  ever  be  able  to  penetrate 
the  earth  to  the  dejith  of  ten  miles,  it  would  be  but 
little  more  than  a  quarter  of  au  inch  on  this  21-feot 
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model ;  hence  the  motlel  earth  must  be  many  times 
21  feet  in  diameter  in  order  to  show  to  the  naked  eye 
any  of  the  great  works  of  mankind  on  a  like  scale. 

Rigaud  used  the  paper  surface  of  a  36-inch  globe 
to  estimate  the  relative  quantities  of  land  and  water. 
Carefully  cutting  the  land  and  water  apart  with 
scissors,  he  weighed  the  two  in  a  delicate  balance, 
and  found  it,  water  734,  land  266. 

Fig.  2254  represents  a  conceutric  arrangement  of 
a  terrestrial  globe,  and  a  transparent  celestial  globe 
with  the  constellations  on  the  surface  of  two  hollow 
hemispheres,  which  have  also  the  line  of  the 
ecliptic  If,  and  the  solstitial  and  equinoctial  co- 
lures.  The  universal  horizon  B  is  .suspended  from 
the  forked  arms  /  of  the  axis  J).  The  line  of  the 
junction  nf  the  hemispheres  marks  the  celestial 
equator.  Ziebermayer's  globe  is  of  glass,  with  a 
glass  shell  marked  with  the  constellations. 

Qlobe-cloclc. 


A  globe  so  mount- 
ed as  to  revolve 
once  in  twenty- 
four  or  twelve 
hours,  na  the  case 
may  be,  so  as  to 
indicate  the  time 
on  any  meridian 
by  an  hour  circle, 
or  the  noon  at 
the  time  of  obser- 
vation by  means 
of  the  meridian 
circle.  In  the  ex- 
ample, the  works 
of  the  chronome- 
ter are  in  the  in- 
terior, and  are 
wound  up  by  the 
lower  arbor  F ; 
these  works  turn 
the  globe,  the  axis 
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of  tho  daily  wheel  of  the  chronometer  beine  coinci- 
dent with  the  axis  F.  d  and  b  are  hour  and  minute 
hands,  which  move  around  over  the  dial  D. 

Qlobe-oook.  Formerly  a  sphere  with  a  stem  by 
which  it  WHS  moved  towards  and  from  its  seat ;  now 
a  circular  disk  of  tiimilar  use,  and  retaining  the 
name,  although  but  a  zonal  segDieut  of  a  sphere  is 
used.    See  Gmibe-VALVE. 

Qlobe-fll'ter.   A  fitter  having  a  chamber  of 
spherical  form,  whose  hollow  intenor  has  a  peifo- 
ratcd  diaphragm  or  a  body  of  tith^iing  mateiial. 
Olobft-valTe,    1.  A  ball' valve  ;  one  of  a  spher- 
ical shape,  usually  operated  by 
Fig.  2266.         a  screw  stem.  The  valve  is  now 
but  seldom  spherical,  but  is  a 
disk  or  frustum  of  a  cone  fitting 
against  a  aeat  of  corresiwnding 
shape,  as  in  the  figure. 

2.  A  valve  inclosed  in  a  glob- 
ular chamber. 

Oloom;  Olootn-stove. 
{Oanpowdcr Manufiictare,)  The 
drying-oven. 

Olo'ry-  hole.  (Glass  -  mat- 
i7ig.)  An  opening  in  the  wall, 
exposing  the  hrilliant  white  of 
the  interior  of  a  glass-furnace. 

Qloss'ing.      An  operation 
upon  silk  thread  by  which  it  is 
moistened   with    steam  and 
stivtched  to  develop  a  gloss. 
GMe-FaFcc.  QlcM'so-oo'moii.    A  form 

of  winch  with  gear-wheels  and 
pinions,  an«l  used  for  raising  heavy  weights. 

Oloet-ov'en.  (Porcelain.)  An  oven  in  which 
glazed  ware  is  lired. 

Olove.  1.  A  covering  for  the  hand  (A.  S.  glof; 
Get.  Handsekuh)  differing  from  the  mitten  in  having 
a  separate  conipartment  for  each  finger. 

Gloves  are  made  from  a  great  variety  of  materials, 
as  textile  fabrics  of  cotton,  linen,  wool,  silk,  the 
peks  of  the  thinner-ski  lined  iinimals,  india-rubber, 
etc.;  and  in  former  ages  stfel,  arranged  in  the  form  of 
plates  or  rings  to  afford  flexibility,  was  employed  for 
the  gloves  or  gauntlets  of  the  mailed  warrior. 

The  skins  principally  employed  for  the  finer  kinds 
of  ^oves  are  those  ol'  the  kid  and  goat,  but  other 
kinds  of  fine  and  flexible  leather  are  also  uued.  It 
has  been  asserted  that  large  numbers  of  "kid" 
gloves  were  made  from  the  Kkins  of  rats  eauglit  in 
the  catacombs  and  sewers  of  Paris,  hut  this  asser- 
tion does  not  appear  to  be  warranted  by  fact. 

Great  ({uantities  of  kid  gloves  arc  now  made  in 
this  country,  the  process  of  manufacture,  beginning 
with  preparing  the  skins,  being  as  follows. 

In  dressing  kid  or  goat  skins  for  gloves  they  are 
first  soaked  in  water  and  "  fleshed,'  and  are  then 
thrown  into  the  vats  of  lime-li(iuor,  where  tliey  re- 
main from  three  to  six  \ve<-ks,  bein^  occjLsionally 
moved  and  tnmcd  until  the  hatr  is  sulficiently 
loosened.  They  are  then  stretched  upon  the  beam, 
and  the  hair  n^moved  with  the  blunt  drawing-knife, 
carefully  preserving  the  grain.  They  are  next  put 
into  a  drench  of  bran  and  water,  or,  more  properly, 
moistened  bmn,  where  they  remain  for  a  considerable 
time.  This  softeuN  and  i-enderi*  the  skin  very  pliable. 
On  being  removed  from  this,  the  tawing  process, 
which  is  a  sub-.titute  for  tanning  with  Iwrk,  takes 
place.  The  skins  are  covered  by  ft  mixtuiv  of  salt 
and  alum,  which  makns  leather  of  them.  After  be- 
ing cleansed  and  dried  thoy  are  i-eody  for  the  linifih- 
ing  processes.  They  are  suspended  and  staked,  that 
is,  evened  by  a  blunt  knife  drawn  over  the  surface. 
Afterwfuds  they  are  spread  out  upon  a  flat  surface 


and  rubbed  with  a  sponge  dipped  in  the  beaten  yolk 
of  eggs.  This  prepiiration  is  abeiorbed  by  the  leather 
and  tierves  to  make  it  elastic. 

The  next  and  last  process  is  coloring.  Liiiuid 
dyes  are  used  for  this  purpose,  and  they  are  apjiiied 
to  the  surface  or  gi-ain  of  the  leather  with  a-bnish. 
After  all  the  processes  of  trimming,  finishing,  and  dye- 
ing  are  completed,  the  skin  is  stretchetl  u|>on  a  mar- 
ble table  and  rubbed  with  a  blunt  knife.  It  is  then 
cut  through  the  middle,  and  a  strip  for  the  palm 
and  back  of  ft  glove  cut,  just  wide  enough  for  the 
[lurpose,  from  one  end  of  each  piece.  Being  cut  in 
this  way  the  pail's  are  alike,  of  similar  finish,  thick- 
ness, aud  tint.  In  some  factories  gloves  are  cut  in 
part  by  punches  of  steel,  which  nave  teeth  th^t 
prick  the  holes  for  the  stitches.  The  seams  are 
then  sewed  by  laying  the  edges  evenly  together  and 
placing  them  in  a  vise  provided  with  teeth  one 
twelfth  of  an  inch  opart,  between  which  teeth  the 
needle  passes  in  sewing.  After  the  seams  are  sewed 
the  embroidery  is  put  upon  the  back,  the  wrist 
bound  or  otherwise  finished,  and  the  fastenings  sewed 
on.  The  glove  is  next  stietihed,  placed  in  a  lineo 
cloth  slightly  dampened,  and  beaten  to  make  it  more 
flexible.  It  is  then  x>ro8sed,  and  is  I'eady  for  the 
market. 

By  a  slightly  different  mode  of  operation,  after 
being  assorted  as  to  quality  and  size  the  skins  are 
transferred  to  the  cutter,  who  cuts  them  into  oblong 
pieces  of  tlie  reniiired  size,  which  are  tuiued  over  to 
the  puncher,  who  takes  two  or  three  pairs  at  a  time 
aud  subjects  them  to  the  action  of  a  press  canning 
a  punch  corresjionding  to  the  size  of  glove  to  lie 
made,  which  forms  the  hand  with  all  the  necessary 
slits,  ojieniiign,  button -holes,  gu-ssets,  etc.  The 
thumbs  and  fourciieHea,  or  pieces  betwc^en  the  fingers, 
are  punched  separately.  Any  roughness  of  the 
edges  is  removed  by  the  Hcissors.  After  undergoing 
final  inspection  to  detect  defective  jiieces  they  are 
sent  out  to  the  sewers,  and  on  their  return  are 
"  topped,"  the  buttons  sewed  on,  and  button-holes 
completed. 

Tliey  arc  then  "dressed"  or  straightened,  stamjied 
with  the  maker's  iinnie,  and  packe£ 

In  Europe  the  skins  of  tlie  young  kid,  roughly 
dried  in  the  open  air,  are  collected  by  peddlers  who, 
setting  out  from  Italy  in  the  early  spring,  extend 
their  peregrinations  to  the  northern  conflnes  of  the 
continent  hs  the  season  advances  and  the  young  kids 
attain  a  sufficient  degree  of  maturity.  By  the  ped- 
dlers the  skins  are  8old  to  tradera  in  the  laiger 
towns,  whence  they  find  their  way  to  the  great  marts 
for  such  ai'ticlcs,  as  Naples  and  Leipsic. 

The  method  of  treating  the  skins  is  essentially  the 
saino  as  that  adopted  in  this  country.  Some  of  the 
French  manufaetui-ers  tan  and  dye  the  skins  them- 
selves, so  as  to  insure  uniformity  in  color  and  quality, 
wliile  others  are  content  to  buy  them  ready  prepared. 

Tlie  dye  is  apjilied  to  the  outer  surface  of  the 
leather  only  by  means  of  the  hands  and  the  assist- 
ance of  a  brush,  and  does  net  penetrate  beyond  the 
exterior.  The  Iwst  skins  are  colored  black  and 
other  dark  tints,  holes  or  other  impei-fections  show- 
ing more  plainly  in  these  than  in  lighter  colors,  so 
that  the  poorer  kinds  are  used  for  white  and  ot^er 
light  shades.  The  variety  of  tints  is  about  two 
hundred. 

There  are  ten  different  siz«i,  from  5^  to  8,  for 
ladies'  gloves ;  thirteen,  from  7*  to  11,  for  gentle- 
men ;  and  seven,  from  5  to  6^,  for  misses.  Each  of 
these  sizes  has  a  corresponding  plate  which  serves  as 
a  guide  to  the  cutter. 

Buckskin  or  deerskin  gloves  also  form  an  impor- 
tant article  of  manufacture.    The  skins  are  denred 
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from  Tsrioiu  parts  of  the  Korth  Americui  continent, 
from  Suath  Ainerictt,  and  a  few  from  Enrope  and 
Asia.  After  being  linMd,  fleshed,  and  unhaii-ed, 
they  are  tnuitetl  with  oil  in  a  stamping  or  poundinj^ 
mill  ;  the  oil  is  fvmoTed  by  means  of  fvda-ssh,  with 
which  it  forms  a  soap  that  is  washed  out.  The  skiiiH 
are  then  stretched  and  suppled  by  nibbing  with  a 
stretcher  iron  or  ilake,  colored  with  a  wash  of  ocher, 
and  their  surfaces  smoothed  by  grinding  on  a  wheel 
covered  with  emery  and  pumice. 

The  gloves  are  cutout  with  steel  dies,  and  stitched 
by  a  machine.  When  ftnisliedi  they  are  dampened, 
stretched  npon  a  hand-shapnl  board,  driedandpacked 
for  transportation. 

Fur  otovea  are  made  with  the  inner  |x>rtion  or 
palm  of  Kid  or  dog  akiit,  and  the  back  of  fur.  They 
are  lined  with  flannel  or  an  inferior  quality  of  fur, 
nsually  the  white  snnirrel  or  coney  or  lamh-skin 
with  the  wool  on,  and  are  nsed  in  winter  traveling, 
driving,  etc. 

India-i-ubber  gloves  are  intended  for  the  use  of 
nianufaeturing  chemists,  druggists,  and  photogra' 
phera,  or  all  who  work  among  acids,  alkalies,  and 
other  caustic  materials.  They  are  a^  adapted  to 
the  use  of  firemen,  hatters,  tanners,  and  dreni. 

In  the  manufacture  of  india-mbber  gloves,  the 
first  proces-s  is  to  heat  slightly  a  mass  of  the  gum, 
which  is  rolled  into  a  flat  sheet  between  revolving 
cylinders.  From  this  sheet  the  gloves  and  mitt«na 
are  cat  by  gouges  similar  to  those  employed  in  the 
catting  of  TeatW  gloves.  They  are  then  joined  by 
}iladng  the  edges  in  contact,  and  covering  them  wim 
strip.^  of  heated  rubber. 

A  light'tr  style  is  made  thus :  A  t>iece  of  cotton  cloth 
or  stockinet  is  pos-scd  through  tne  cylinders  at  the 
same  time  with  the  gum,  which  by  this  process  com- 
pletely coats  it.  From  this  the  gloves  are  cut,  and 
joined  by  covering  the  edges  with  strips  of  heated 
rubber.  These  gloves  are  made  of  a  variety  of  colors, 
are  very  soft  and  pliable,  and  have  a  veiy  neat 
QnLsh.  Gloves  are  made  with  corrugated  rubber 
)ialms  for  use  in  washing. 

Pliny  recommends  the  use  of  gloves  and  boots  to 
those  engaged  in  pulling  spartium,  —  a  variety  of 
the  broom,  and  used,  wheu  soaked  and  brokeu  like 
bemp,  to  make  coarse  cordage  and  the  commonest 
dBBcription  of  garments.  He  also  recommended  them 
to  his  secretary,  that  he  might  not  be  impeded  by 
chilly  fingprs  in  noting  down  memoranda. 

Xenophon  ridicules  the  elferainacy  of  tlie  glove- 
wejiring  Pereinns.  {Oyrop.  VIII.  8,  17.)  Thpy  do 
not  appear  to  have  been  worn  by  the  ancient  Egyp- 
tians, out  were  regarded  as  a  part  of  the  indicative 
diess  oT  liorthem  rarbarians. 

Some  dirty-handed  cynics  calling  themselves  phi- 
losophers nuled  at  the  Roman  gentry'  for  wearing 
gloves. 

The  father  of  Ulysses  wore  gloves  while  working 
in  his  garden.    So  said  Homer. 

The  use  of  gloves  in  common  life  is  a  habit  of  late 
introduction. 

Daring  the  Middle  Ages  the  glove  was  worn  fts  a 
badge  of  aistinction,  and  nlso  in  the  helmet  as  atoken 
of  a  lady's  farar.  See  Hall's  "Chronicle,"  time  of 
Henry  JV. 

Charlemagne  recognizes  in  a  grant  the  use  of  leather 
in  making  gloves  and  book-covers.  Ethelnxl  II.  had 
a  present  of  two  pairs  from  a  merchant  comiiany. 
Henry  II.,  when  he  lay  in  state,  was  habited  in 
dovn.  Elizabeth  wore -embroidered  gloves,  and  is 
thnspafaited  :  — 

*'  Painted  leather  gloves  very  pretty  and  all  the 
mode."  —  Pepts,  1663. 

2.  (Hat'tnakiitg.)   A  smooth  piece  of  wood  for 


nibbing  a  sheet  of  felt,  and  nausing  the  nap  to  ad- 
here to  the  body  when  working  at  the  battery.  The 
glare  is  held  in  the  palm  of  the  hand  and  tied  OD 
ft  string. 

O-loTe-mak'lng  Ma-ohine'.  The  apparatus 
u|^o]i  which  gluviis  are  stitched  consists  essentially 
of  a  lutir  of  jaws  opened  and  closed  by  meau.s  of  a 
treadle,  and  having  at  their  holding  iMges  teeth  Im;- 
tween  which  the  needle  is  pasied  back  and  forth  in 
sewing,  thus  regulating  the  length  of  stitch.  The 
cutting  apparatus  has  a  reciprocating  head  provided 
with  nioviible  dies  of  various  sizes. 

Olne.  Glue  is  niaile  of  the  clippings  of  hides, 
horns,  and  hoofs ;  wasbeil  in  lime-water,  boiled, 
skimmeil,  strained,  evaporated,  cooled  in  molds,  cot 
into  slices,  and  dried  upon  nets. 

It  is  principally  prepared  from  the  parings  and 
waste  ineoes  of  skins,  the  refuse  of  tauneries,  and 
the  tendons  and  other  offal  of  Blaught4!r-ho»ses. 
These  are  steeped  in  milk  nf  lime  for  about  two 
weeks  and  nfterwanl  dried.  In  this  state  they  may 
l»p  prest'i  ved  for  an  indetinite  length  of  time.  Pre- 
vious to  boiling  they  are  again  steeped  in  weak  milk 
of  lime  for  from  twenty-four  to  thirty  houm,  and 
then  placed  in  a  boiler  having  a  t>prfbrated  false 
bottom  to  prevent  bnrning.  (See  Glve-boilkk.) 
Here  the  scre^  are  gently  boiled  until  a  firm 
gelatinous  lifjuid  is  produced,  the  clear  portion  uf 
n'hich  is  run  off  into  another  vcswl,  and  a  small 
quantity  of  dissolved  alum  added  thereto.  Here  it 
ia  kept  hot  1^  means  of  a  water-bath,  and  allowed 
to  remain  for  several  hours  in  order  to  deposit  its 
impurities,  after  which  it  is  run  into  the  congealing 
boxes  and  placed  in  a  cool  situation. 

On  the  next  day  the  sheets  thus  formed  ere  tnmc<l 
out  upon  wetted  Inmrds  and  cut  into  cakes,  by 
means  of  a  stretchnl  brass  wire,  which  cakes  are 
farther  6ulxlivi<led  by  a  moistened  flat  knife,  and 
placed  on  nettings  to  dry. 

They  are,  after  drying,  dipped  into  hot  water  an<l 
slightly  rubbed  with  a  brush  wetted  with  boiling 
water  to  give  them  a  glosK,  and  stove-dried.  This 
furnishes  the  palest  and  K^t  glue. 

The  residuum  left  in  the  boiler  is  treated  with 
frosh  water,  producing  an  inferior  article  of  glue,  and 
this  operation  is  repeated  again  and  again,  so  long 
as  any  gelatinous  matter  can  be  extracted  from  the 
scrans. 

Glue  was  used  by  the  cabinet-makers  of  ancient 

Greeks  used  various  sticky  matters,  such  as 
glue,  binl-lime,  and  cobblers'  wax. 

"Wood  is  joined  together  with  glue,  prepared 
from  certain  parts  of  oxen,  and  with  such  strength 
that  the  veins  of  boards  will  open  in  a  crack,  sooner 
than  the  seams  of  ox-glue  will  relax  their  fasten- 
ings,"—  Lucretius,  Book  VI. 

Isinglass  gbu  ;  soak  isinglass  in  cold  water ;  when 
swelled,  put  in  spirits  of  wine  ;  heat  it  in  a  bottle 
plunged  in  a  bath  ;  add  f)ow<lered  chalk. 

OetattM  glue;  swell  in  cold  water ;  immerae  in 
linseed-oil  and  heat  in  a  bath  ;  add  rod  lead. 

JFater-proof  glue  :  boil  two  ounces  of  isinglass  in 
a  pint  of  skim-milk,  antil  the  required  consistence 
is  obtained. 

Marine  glue;  shellac  and  caoutchouc,  equal  parts, 
dissolved  in  separate  portions  of  naphtha,  and  then 
mixed. 

'  Or,  india-mbber,  1  pound ;  coal  naphtha,  4  gal- 
lons ;  shellac,  2  ounces. 

WkUc  ftsh-ghie,  or  diamond  eement,  is  made  of 
isinglass  (lissolvcd  in  alcohol. 

Spaldhuf'a  liquid  glue  ;  glue  and  acetic  acid. 

O-lna-boll'er.   A  convenient  apparatus  for  boil- 
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ing  skills  into  glue  has  three  coppers,  at  differ- 
ent hightii ;  the  upiter,  acted  on  hy  the  waste  heat 
from  the  ehioiney,  warms  the  water,  which  is  then 
drawn  off  into  the  central  one  (a)  in  which  the  scraps 
are  placed,  and  which  has  a  perforated  foUe  hottom, 
and  tibe  third  (ft)  receives  the  gelatinous  solution 
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Otue-BoiUr. 


obtained  by  boiling.  Hie  laat  vessel  is  double,  with 
«-ater  betweeii  the  inner  and  outer  shells,  and  dts- 
char^  its  contents  into  buckets,  by  which  the  solu- 
tion 18  transferred  to  the  evaporatiiig-boxes. 

Above  ia  nhown  a  carpenter's  glue- pot. 

Qlne-oan.  A  kind  of  ^lue-pot  in  which  the 
prepared  glue  is  kept  in  the  inner  can,  and  it  is  sur- 
rounded by  an  outer  tin  vessel  containing  water  for 
heating  the  glue. 

Olae-oe-manf.  To  resist  moistare.  Glue,  4  parts; 
black  fosin,  i  ]>artB  ;  red  ochte,  1  part.  Or,  glue,  4 
parts  ;  boiled  oil,  1  part ;  oxide  of  iron,  1  part. 

GIu»-dry'er.   A  machine  or  closet  for  drying 


Fig.  32&8. 


Fig.  22S9. 


Gtut-CM. 

sheets  of  glue. 
In  the  ex- 
ample, the 
endless  vteb^t 
B  has  sections 
of  plates  which 
dip  at  their 
lowest  posi- 
Gtur-Dryer.  tion   into  the 

depres.sion  D, 

which  contains  li<{uid  glue.  As  the  octagonal  roller 
C  C*  rotates,  the  glue-covcreil  ])Iates  ascend,  be- 
ing accompanied  by  a  blast  of  heated  and  dry  air 
from  the  blower  below.  An  additional  or  inter- 
mediate pulley  or  drum  C*  is  arranged  between  the 
two  supporting  pulleys,  to  deflect  tlie  endless  chain 
and  its  plates  against  rotating  disks  carrying  bnishes 
Bt  which  latter  remove  the  glue  from  the  plates. 


During  their  descending  motion,  the  plates  are  ex- 
posed to  air  chemically  dried  in  the  furnace  p. 

Qlne'lng-om-ohinA'.  One  for  smearing  ui>on  an 
applied  suiface  a  thin  and  even  coating  of  liquid 
glue.   In  the  example,  A  is  a  tank  of  glue  kept 

nc.22a(i. 


heated  by  a  steam-jacket,  is  a  roller,  whose  lower 
portiou  revolves  in  the  tank  ;  a  scraper  e  removes 
the  redundancy,  and  its  upper  surface  is  coated  with 
a  thin  pellicle,  suitable  for  application  to  a  leather 
strip  which  is  to  be  joined  to  its  fellow,  or  a  veneer 
which  is  to  be  attached  to  an  object. 

Qlne'lng^resa.  One  to  hold  firmly  together  a 
number   of  ~ 


{tarts  which 
lave  been 
attachnl  by 
glue  or  ce- 
ment. 

Fig  2261 
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Glut-rot. 

Qlue-pot   A  can  or 

pot  with  a  tray  to  hold  ^ 

the  glue,  which  is  melt- 
ed  by  the  heat  of  the  iv.  V^A^>.^^|^>Ss^^>.^^=;^ 
water  in  the  outer  vessel.  GtutMg-mu. 

Glut  I.  A  wooden  wedge  used  as  a  quoin,  a 
chock  in  splitting  timber,  or  as  a  fulcrum  to  a  lever. 

2.  (Nautical.)  a.  A  patch  at  the  center  of  the 
head  of  a  sail,  having  an  eyelet  for  the  becket-rope. 

b.  A  choking,  as  by  throwing  the  fail  of  a  rope 
ncross  the  sheaves. 

3.  {Bricklaying.)  A  small  brick  or  block  intro- 
duced into  a  nonrse  to  complete  it. 

Olyo'er-ine.  A  viscid,  colorless  liquid,  having 
a  sweetish  taste  but  no  odor,  which  may  be  derived 
from  nearly  all  oily  or  fatty  substances.  It  was  dis- 
covered by  Schcelo  in  1779.  Its  chemical  combina- 
tion is  Ct  Ht  Of.  It  unites  readily  with  water,  and 
the  combination  thus  formed,  as  well  as  pure  glycer- 
ine, is  capable  of  solving  a  great  variety  of  sumtan- 
ces.  Upon  this  circumstance,  its  non-liability  to 
freeze  at  low  temperatnres,  its  slight  volatility  at 
temperatures  below  200°  P.,  and  .its  efficacy  as  a 
presen-ative  agent,  its  value  in  the  arts  chiefly  de- 
lieiidn.  Glycerine  is  obtained  by  various  processes, 
the  object  being  to  detach  it  from  its  combination 
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vitli  the  fee  ids,  oleic,  ntstgule,  and  stearic,  to  which 
it  is  united  aa  a  base.  The  reAise  from  Hoan-making 
contains  a  huge  proportion  of  it,  which  nas  been 
osaally  thrown  aw«v. 

It  may  be  obtainea  by  treating  olive-oil  with  oxide 
of  Iftid,  leaving  a  residuum  of  impure  glycerine, 
which  may  b*  purided  by  sulphuretted  liydrogen, 
and  concautrateJ  by  evaporation  over  a  water-bath. 

The  preferable  process  is  by  passing  steam,  heated 
to  between  500  -  600'  Pah. ,  throogh  a  &tty  substance 
in  a  stiU.  The  glycerine  and  fatty  acids  nistilt  over, 
arc  separately  condensed,  and  may,  be  concentrateil 
by  evaporation.  The  pnrity  defends  upon  that  of 
the  substance  employed. 

Glycerine  is  eraploysd  in  medicine  as  a  vehicle  for 
liniments,  carbsUcasid,  etc.,  and  may  bs  used  for  form- 
ing extracts  and  tinctures.  It  is  also  employed  in 
so-ip-iandoosmeticsof  various  kinds,  impartinga sense 
of  moiatnre  and  cuolncss  to  the  surfaces  where  ap- 
plied ;  and  for  preserving  anim  il  and  vegetable  prep- 
arations, not  shrinking  th«tni  as  alcohol  doesi.  Iti  aon- 
evaporability  mikes  it  useful  as  an  ingredient  in 
copytng-ink,  and  by  treatment  with  nitric  acid  it 
fornix  the  well-known  explosive  nitro-glycerine. 

Olypb.  (Archit'uUure.)  Perpendicular  fluting, 
use.l  in  the  Doric  frieze. 

GHypb'O-grapb.  A  name  given  by  Hr.  Palmer 
to  hia  system  of  reUef  line-engraving. 

A  thin  ground  of  wax  is  spread  upon  the  plate ;  this 
i3  etched  or  cut  away  so  as  to  give  the  design  in  in- 
taglio. The  gi-ound  is  now  coventd  with  a  film  of 
graphite,  after  which  m-ital  ia  precipitated  upon  the 
mebd  in  an  electro-bath,  giving  a  metalliu  plate 
,with  the  design  in  relief.  The  copper  shell  is 
backed  with  lead  and  us:>d  as  an  ordinary  printing 
surface.  By  a  similnr  proce».i  the  engravings  which 
illui'rate  thii  hoy.i  have  been  mode.  See  Relirf 
Li  y  E-  RSORA.VI  sn, 

Qlyp'to-sraplL  An  engraving  on  a  gem  or  a 
semi-previous  atone, 

Gno'inon.  1.  a.  The  style,  or  pin,  which,  by 
its  flhiiiow  on  the  dial-plate,  shows  the  hour  of  tha 
day.    See  Dial. 

i,  A  rod  or  ptUar,  from  whose  shadow  the  alti- 
tude of  the  sun  may  be  determined.  Such  were  in 
use  in  ancient  Eljcypt,  in  China,  and  such  were  found 
at  Quito  by  the  tnnding  Spaniards. 

The  astronomer  Uleg  erest^d  a  gnonum  at 
Saraarcind  in  1437,  the  hight  of  wliich  was  176.S9 
feet.  The  gnomon  of  the  sun-dial  of  Diilhi  takes 
tbe  form  of  an  elevated  staircase.    See  Dial. 

The  gKomon  or  ^yU  of  a  horizontal  dial  has  an 
edge  parallel  to  the  axis  of  the  eartli,  and  makes 
with  vaa  horizontal  plane  of  the  dial-plata  an  angle 
eqnal  to  the  latitude  of  the  place. 

The  gnomon  was  anciently  U3<^  in  Chins  for 
astronomical  purposes,  but  this  people  did  not  excel 
in  dialing.  A  measurement  of  the  length  of  the 
solRtitial  shadow,  mide  by  Tschen-Kiing,  at  Loy- 
ang,  on  the  Yellow  River,  1200  n,  n.,  was  found  by 
Laplace  ((luoted  by  Humboldt  in  "Cosmos,"  Vol. 
n.  p.  115)  to  accord  nerfectly  with  the  prcaent  ac- 
cepted theory  <A  the  change  in  the  obliquity  of  Uie 
eelipUc. 

"The  sun-dial  and  the  gnomon,  mth  the  division 
of  the  day  into  twelve  parts,  were  received  by  the 
Greeks  from  the  Babylonian-s."  —  Herodotus,  II. 
109. 

EubuloH,  the  comic  poet,  quoted  by  Athenseus, 
who  wrote  about  A.  D.  220,  says  :  — 

"  Wa  bat«  Invltod  two  vnequalled  mm, 
PUIo-emtea  and  ekn  Phllocratex,— 
Tor  that  one  man  I  al«nv>  count  m  two, 
I  don't  know  that  I  mtght.not  e'en  njr  thm. 


Thay  njr  thnt  ooce  wheo  ho  waj  asked  to  diomr. 
To  roine  when  flriC  thi-  dini  gnre  a  shade 
Of  twenty  Irct,  he  nith  the  hirk  nproN, 
HeasurinK  the  nhadow  oftho  moniing  sun. 
Which  nnt  a  HhaUfl  of  tw«itt>  ftet  and  two. 
Off  to  hb  host  ho  went,  and  pardon  begged 
for  hnvlng  been  detained  by  business  i 
A  SUB  who  euw  at  d«]rbMak  to  hIa  oubh!  ■) 

The  gnomons  of  Pfm  disgusti^l  the  invading 
'  Spanish,  who,  of  course,  liud  never  bowed  to  images 
One  obelisk  at  Quito  was  in  the  center  of  s  cime, 
I  on  which  was  marked  an  east  and  west  line  indicate 
ing  the  equinox.  The  mtliless  ronnuerors  thought 
it  was  an  idol,  and  did  not  comprenend  tliat  they 
were  on  the  eiiuntor.  The  men  who  were  expelled 
fi-om  Conlova  about  290  yeara  previona  could  have 
explained  the  use  of  the  pillar.    See  Dial. 

2.  An  instrument,  more  employed  formerly  than 
now,  for  measuring  altitudes  and  decltnarions  of  the 
sun  and  Ntars.  It  was  usually  a  column  erected 
upon  level  ground  or  pavement.  An  observation 
made  at  Marseilles  by  Pytheas  in  the  time  of  Alex- 
ander tlie  Great  sliowed  that  the  gnomon  at  that 
place  was  as  the  meridian  shadow  at  the  summer 
solstice,  as  213^  to  600. 

Cassini's  celebrated  gnomon  in  the  Church  of  St. 
Petronius  at  Bologna  was  eighty-three  French  feet 
in  hight. 

Ooal  (^fintTijf.)  An  exravated  qiace  from  which 
the  ore  has  been  removed.  It  is  sometimes  made 
the  receptacle  for  the  t^mtis  and  fxUlc  of  tbe  mine  to 
avoid  sending  them  up  to  the  surface,  and  to  aup- 
liort  the  rooK  of  the  workings. 

OobiOobb.  {ifmut^r,)  a.  A  gw^/' or  abandoned 
working  in  a  mine  from  which  the  ore  or  coal  has 
been  token,  and  is  now  used  to  contain  refuse. 

h.  Attle,  waste,  nibbish  of  working.  OMittg. 

Oob'e-Uns.  {Ftdn-ic.)  A  superior Icind  of  French 
tnpcstry,  deriving  its  name  from  the  brothers  Gobe- 
lin, the  Unit  manufacturers. 

Oo-oaxt.  A  small  frame,  without  a  bottom  and 
running  on  cofiters,  for  teaching  infants  to  walk, 

Gkrf'fer-lng-^na-ohine'.   A  machine  for  making 

idaits  or  ruffles.     See  (iAUFFERING-HACIIINE. 

Ghog'Klea.    1.  Eye-hlinds  for  horses. 

2.  Tubes  or  gtazetl  canea  in  front  of  the  eyes  for 
protection  from  dust  or  intense  IL^t, 

A  similar  arranjcement  for  weu  e^ea  was  nsed  l^ 
Pupys,  and  descnbed  hy  him  in  hu  "  Diary "  of 
April  25, 1669,  under  the 
name  of  a  vizard  "  with  nS-  S288 

tubes  and  glnmt^  sot  to 
iiut  in  and  out.  I  paid 
liim  15  s." 

Wooden  goggles  (A)  are 
worn  by  the  Ynkon  In- 
dians of  Alaska.  They 
are  used  to  diminish  the 
light  and  prevent  the 
glare  from  producing 
blindness.  This  mode 
of  contracting  the  dia- 
phragm resemblea,  except 
in  not  being  automatic, 
the  device  In  the  e^e 
a  cat,  the  iris  of  this  an- 
imal diminishing  by  lat-  Geggfcs. 
eral  contraction  instead 
of  orbital.    See  Ir.iH-nTAPHRAOM. 

Ghi'ing-bar'reL  {Horology.)  a.  A  barrel  con- 
taining a  mainspring  and  having  a  cog-wheel  on  ita 
periphery  which  drives  the  train.  It  supersedes  the 
orranfpiment  of  chain  and  fusee. 

b.  A  ratchet-wheel  with  pawl  and  spring  on  thn 
sliaft  of  the  great  wheel,  by  which  the  wu-ka  are 
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ki-pt  cuing  while  the  clock  u  being  wound  up-  In- 
vttntea  by  the  celebrated  English  watcbniaker,  Har- 
rison. 

Id  this,  the  hrger  ratchet-wheel,  to  which  the 

click  t  is  at- 
Flg  2284.  tached,  is  con- 

nected to  the 
great  wlieel  (j 
by  a  xnring  ». 
While  the  clock 
is  f{c\Mg,  the 
weight  act<)  up- 
on the  great 
wheel  (/through 
the  spring ;  but 
an  Boon  as  the 
weight  in  taken 
off  by  winding, 
the  click  t,  whose  pivot  is  set  in  the  frame,  prevents 
the  larger  rutehi't  from  falling  back,  and-  so  the 
spring  a  still  drives  the  clock-wheel  during  the  time 
tile  clock  takes  to  wind. 

A  modification  of  the  device  was  adapted  by  the 
same  inventor  to  suit  watches. 

Qo'liie-^haeS.  An  arrangement  invented  by 
Huyghens  to  keep  a  clock  in  motion  while  wiudine. 
In  Fig.  2264,  a  is  the  goiug  and  b  the  striking  wheel, 
caVrying  on  their  axes  the  pulleys  c  d,  which,  by 
means  of  an  emllesa  cord  or  chain,  su-stain  the  pul- 
leys carrying  the  weights  ef,  the  latter  serving  merely 
to  keep  the  chain  taut ;  each  of  the  pulleys  c  d  snp- 
jwrts  naif  the  larger  weight,  so  that  on  turning  the 
jtulley  d,  in  the  act  of  windinj^  the  weight  e  while 
Iwing  raised  still  continues  to  aot  with  half  its  force 
on  the  pulley  c,  the  pullf^y  rf  turning  so  as  to  lift  the 
weight  e,  and  being  prevented  from  going  back  by 
the  engagement  of  the  pawl  g  with  its  tootlied  exte- 
rior. 

Gold.  H^uivalent,  98.7  ;  symbol,  An.  (Aumm)  ; 
si»eeilic  gravity,  19.2;  point  of  fusion,  2282°  F. 
I'onnd  iu  the  native  state,  mechanically  as-iociated 
with  earths  and  sometimes  alloyed  with  metals.  It 
i»  a  heavy,  yellow,  histroas,  malleable,  ductile,  non- 
oxidi/alite,  soft  nu'tnl.  Its  uses  are  for  coin,  plate, 
ornaments,  and  articles  of  luxury. 

Its  principal  source.^!  are  California,  Australia,  the 
western  coast  of  Africa,  and  the  Ural.  It  is  a  very 
widely  disseminated  metal,  hut  is  only  found  in 
'  paying  quantities  in  a  few  countries,  Wicklow,  in 
Ireland,  parts  of  Nova  Scotia  and  of  Virginia  and 
North  Carolina,  yield  this  metal. 

The  principal  sQppltes  of  gold  in  the  land  of  Egypt 


were  derived  from  the  gold  mines  in  the  dexert  of 
the  Upper  Country.  Their  position,  according  to 
Wilkinson,  is  still  known  to  the  Arabs,  and  is  about 
southeast  from  liahayreli,  n  village  opiiositc  the 
town  of  Ilklfou,  at  a  distance  of  ten  days  journey. 
The  gold  lies  in  veins  of  quartz. in  the  rocks  bordor- 
ing  an  inhospitable  valley  and  its  ailjaceot  ravines, 
and  yielda  a  small  (quantity  in  proportion  to  the  labor 
re<jinred.  Water  is  ficarcp,  uie  locality  is  remote 
from  food  and  the  materials  necessary  for  the  prose- 
cution of  the  work,  and  do  not  seem  to  offer  any 
prospect  of  reward  for  reo]>ening. 

Tney  were  run  by  slave  iiower  at  a  time  when  the 
sacntice  of  human  life  by  nardship  was  a  matter  of 
little  concern  ;  aa  was  evinced  in  other  regal  under- 
takings, —  the  building  of  the  Pyramids,  the  quar- 
rving,  moviug,  and  erection  of  the  monoliths,  and 
the  (l^ji^ng  or  the  canal  from  the  Nile  to  the  Red  Sea. 

Agatharcides  states  that  the  toil  of  extracting  the 
gold  of  these  mines  was  immense.  The  rock  was 
pounded  fine,  and  the  gold  was  Be]Minit«d  by  frequent 
washings,  and  the  account  is  confirmed  by  paintings 
on  the  tombs  executed  in  the  reign  of  Usirtasen, 
about  1740  B.  c. 

Heheniet  AU  annonnccd  his  intenHon  to  reopen 
these  mines,  but  desisted.  He  was  tyrant  enough 
for  the  purpose,  bnt  had  a  method  in  bis  madness, 
and  was  doubtless  deterre<l  by  mechanical  and 
climatic  difficulties.  The  skeletons  of  thit  victims 
of  his  rapacity  in  Egypt  would  have  paved  the  roatl 
across  the  desert  to  the  desolate  hills  devoted  to  the 
nuri  sacra  fame*. 

These  mines  are  said  to  have  yielded  $35,000,000 
per  annum  in  the  times  of  Ramesi>s  11.,  fourteenth 
fentury  B.  c,  and  were  still  worked  under  the 
Ptolemies. 

The  "  nwllen  calf"  and  the  fact  that  Aaron 
"  fashioned  it  with  a  graving  tool"  show  that  cast- 
ing and  engraving  metals  were  known  1490  B.  c, 
and  tlie  character  of  the  articles  found  in  the  tombs, 
as  well  as  the  iiaintings  and  sculi^ures,  point  in  the 
same  direction.  A  curious  series  of  pictures  at  Reni- 
Hassan  point  out  with  some  clearness  the  process  of 
collecting  and  working  gold.     (Fig.  2265.) 

Reference  has  just  ueen  made  to  the  account  of 
Agatharcides,  where  he  de-scribes  the  hardships  of 
the  gold-miners.  A  fuller  description  is  given  of  it 
by  Diodorus,  entering  into  a  detailed  statement  of 
the  cruel  treatment  of  the  unfortunate  convicts  who 
were  sent  by  thousands  to  the  spot  and  worked  un- 
der the  la^  without  any  alleviation,  mre  during 
sickness,  or  any  ho|ie  except  in  death.    The  account 
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u  too  loug  to  insert,  but  HtaniLi  aloBg  with  the  his- 
tnry  of  Spanish  operations  in  the  golil  mines  of  His- 
pauiola  as  an  example  of  what  can  bo  done  by  men 
who  "  neither  fear  God  nor  regard  man." 

The  ilhistration  is  taken  from  a  tomb  at  Beiii- 
Hassan,  and  includes  the  operations  from  the 
washing  of  the  jiounded  ore  to  tlie  making  of  jew- 
riry. 

The  words  of  Diodorus,  10  B.  c,  throw  much 
light  on  the  process  employed  in  his  time.  He 
states  that  the  "marble  shining  rock"  (r^uartz)  is 
excavated  by  main  force  by  iron  picks  and  chiRcIa, 
and  carried  by  boys  from  the  bottom  of  the  shafts  to 
tha  open  air.  It  is  then  pounded  by  iron  pestles  in 
stone  mortars  till  the  pieces  are  reduced  to  the  size 
of  a  lentil.  It  is  then  ground  in  the  ordinary  hand 
mill  to  a  fine  powiler.  He  then  proceeds  to  say ;  "  At 
length  the  masters  take  the  stone  thus  ground  to 
painler  and  cany  it  away  to  undergo  the  tinal  process. 
They  spread  it  upon  a  broad  table  a  little  inclined, 
and,  imuring  water  upon  it,  nib  the  pulverized  stone 
until  all  the  earthy  matter  is  sepan\ted,  which,  flow- 
ing away  with  the  water,  l?ares  the  heavier  particles 
behiiul  on  the  board.  Thisopcration  is  often  repeatcil, 
the  stone  being  rabbed  lightly  with  the  liand  ;  they 
then  draw  up  tiie  useless  and  earthy  substances  with 
fine  sponges,  gently  applied,  until  the  gold  eomes  out 
qnite  purv.  Other  workmen  then  take  it  away  by 
wci^t  and  m^3Ui-e,  and  putting  it  with  a  iixed  pro- 
portion of  lead,  s^t,  a  little  tin,  and  barley  bran,  into 
earthen  cmcibles  well  closed  with  clay,  leave  it  in  a 
furnase  for  fire  aucccssive  davs  and  nights,  when  it  is 
suffered  to  cool.  The  crucibles  arc  then  opened,  and 
DDthiflg  is  found  in  them  but  the  nun;  gold,  a  little 
diminished  in  quantity.  Such  is  tlie  method  of  ex- 
tracting gold  ou  the  confines  of  Egypt,  the  result  of 
so  many  and  such  great  toils.  Nature  indeed,  I 
think,  teacher  that  as  gold  is  obtained  with  immense 
bbor,  ao  it  is  kept  with  difliculty,  creating  great 
anxiety,  and  attended  in  its  use  both  with  pleasure 
aadgriet" 

The  aeriei  of  operaUons  shown  in  the  cut  evi- 
dently refer  to  something  similar  to  the  process 
described  by  Dioilonis.  A  man  is  spreading  the 
auriferous  mud  on  a  board  ;  then  njipears  a  man 
with  a  shovel,  and  another  with  an  inclined  chute. 
A  fourth  la  working  with  a  pan,  into  which  water  is 
poured  hy  *  fifth  person.  The  latter  also  throws 
water  into  a  riffle,  which  is  a  series  of  steps.  Others 
an  washing  and  stirringtha  material  in  pans.  Next 
we  see  the  scribe  and  the  scales.  Then  tlie  crucible, 
presided  over  by  a  man  with  a  blow-pipe  ;  and  as  a 
■Gc^oence  ar-j  jewelers  mnkuig  up  the  gold  into  an 
ornamental  form,  for  some  parpme  not  apparent  to 
the  writer,  though  no  douut  clear  enough  to  the 
artist  of  thirty-five  centuries  ago. 

Gold  was  first  coined  in  England  in  A.  D.  1257. 
The  amount  of  gold  that  passed  through  the  English 
mint  from  1538  (acee-tsiim  of  Queen  Elizabeth)  to 
January  1.  1810,  is  3,553,561  pounds'  weight,  troy. 
The  value  of  gold  coined  in  the  leigu  of  George  III. 
was  74,501.586. 

An  ounce  of  gold  will  cover  a  silver  wire  1300  miles 
in  length,  and  a  grain  of  gold  may  be  extended  into 
a  leaf  of  56  square  inches.  Gold-leaf  may  he  re- 
ducetl  to  the  290, 000th  part  of  an  inch.    See  Ahal- 

OAWATDR  ;  GOLD-LKAF. 

Oold-al-Ioys'.  Those  in  which  other  metals  are 
added  to  gold  to  confer  liardness,  as  in  coin,  or  to 
cheapen  the  product,  as  in  some  jewelers'  alloyB  and 
soldera.    See  Allots,  pp.  62,  63. 

Oold-beat'er's  Ham'mer.  A  hammer  with  two 
■omewhat  rounded  faces,  used  in  beating  the  pack  of 
shenute  gold  ribbon  and  Tellnm  or  gold-leaf  and 


skin.    As  the  work  progresses  smaller  honimen  an 

used. 

The  forging-hammer  is  used  in  reducing  the  ingot 
of  gold  to  one  sixth  of  an  inch  thickness.  The  anvil 
is  a  steel  block  4x3  inches  on  the  face. 

The  hammer  for  the  first  course  of  beating  is  short 
handled  and  weighs  15  or  16  pounds.  The  hammer 
for  tlio  n<'xt  bentmg  weighs  10  pounds. 

The  French  series  of  hammers  is :  — 

'^Iv:  Jiat  ov enlargiug  hammer.  Its  head  is  slightly 
convex,  and  has  a  diameter  of  5  inches.  Its  shape 
is  a  truncated  hexagonal  pyramid,  the  face  being 
the  base.    It  weighs  14  or  15  pounds. 

The  commoieing-harmner  is  more  convex  than  the 
flat,  has  a  face  of  4  inches,  and  weighs  6  or  7  rounds. 

The  tpreading-hamtwr  (marteau  A  chasser)  is  still 
more  convex,  has  a  head  2  inches  in  diamfter,  and 
weighs  4  or  5  pounds. 

The  finialiing-hamwer  is  still  more  oonrex,  has  a 
face  4  inches  in  diameter,  and  weighs  12  or  13  pounds. 

Gold  was  beaten  into  thin  sheets  b^  the  ancient 
Egyptians,  and  used  in  omnmentingftiniiture,  coffins, 
and  numerous  other  articles. 

Gtold-baaf  ez^  Bkln.  Frqwrrd  from  the  peri- 
toneal niembtane  of  the  ciecum  of  the  ox.  Used  to 
separate  the  leaves  of  gold  while  under  the  hammer. 

Oold-beat'ing.    See  Gold-leaf. 

Oold-blook'ing.  Pressure  of  an  engraved  or 
composed  block  upon  gold-leaf  sprend  upon  a  book- 
cover.    Without  the  leaf  it  is  called  bli-nd-hlocking, 

Oold,  Chlo'rl-na'tion  o£  See  Culorinatiok. 

Oold-fnr'naoe.  This  resembles  a  hrass-fumacf 
(see  Buass-furnack),  but  is  usually  built  above  the 
floor,  occupying  one  side  or  more  of  the  shop,  and 
appearing  like  a  stunted  wall.  The  aperture  for  the 
fuel  and  crucible  in  each  furnace  is  9  to  16  inches 
square,  and  11  to  20  inches  deep.  The  front  edge 
of  the  wall  is  horizontal  and  stands  about  thirty 
inches  from  the  floor,  hut  the  top  inclines  back- 
ward at  an  angle  of  about  80^  and  a  ledge  holds  tlie 
tiles  which  close  the  tojn  of  the  fumnces. 

The  cmcibles  ore  usually  of  black-lead. 

The  auriferous  copper  ore  of  Colorado  is  thus  re- 
duced. The  pyrites  are  roasted  in  kilns,  wood  be- 
ing the  fuel,  expelling  about  half  the  sulphur.  The 
black  mass,  protosulphide  of  iron,  is  calcined  in 
brick  ovens,  being  stirred  with  iron  rods.  The  re- 
sulting block  or  brown  powder  is  placed  on  the 
hearth  of  a  reverberatory  smelting-fumsce,  with  such 
mixture  of  auriferous,  argentiferous,  and  cupriferous 
ores  as  shall  produce  the  reactions  which  will  »epa- 
i-ate  the  materials  into  a  floating  dross  and  a  pool 
of  metal.  The  fermgiaous  slag  is  drawn  off  at  an 
upper  hole,  and  a  mixture  of  gold,  silver, 'copper, 
and  iron  at  a  lower  hole,  forming  a  tnotf  which  is 
shipped  to  Swansea,  Wales,  for  ccunplete  separation. 

Gold,  Im-i-ta'tion.  Moek-gold.  Bee  Jeweler's 
Alloys,  p.  63. 

Oold-lea£  Gold-leaf  was  made  in  Egypt  1706 
B.  c.  Homer  refers  to  it.  The  temple  of  Solomon 
was  profusely  gilt.  Pliny  states  that  in  his  times 
single  ounce  admitted  of  being  beaten  out  into  750 
leaves,  four  fingers  in  length  by  the  same  in  breadth. 
This  tenoity  is  very  far  exceeded  nt  the  prasent  day. 
In  the  practice  of  the  art  in  Europe,  the  skin  of  an 
unborn  calf  was  first  used  ;  afterwards  a  tine  pellicle 
from  the  entrails  of  cattle.  This. continues  to  be 
used  (see  supra).  "About  1621,"  says  Beck- 
mann,  "Merunne  excited  general  aitonishment, 
when  he  showed  that  the  Parhdon  gMd-beatera 
could  beat  an  ounce  of  gold  into  1,600  leaves, 
which  together  covered  a  surfiice  of  105  square 
feet.  But  in  1711,  when  the  pellicles  discovered 
by  the  Gomans  came  to  be  used  in  Paris,  Runnier 
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found  that  aii  onooe  of  go\d,  tu  the  form  of  a  cube, 
5^  lines  ftt  most  in  length,  brMdth,  uid  thick- 
ness, «iid  wliich  cohered  a  BiirfHce  of  about  twenty- 
seren  ixiiiare  lines,  could  hii  so  exttinded  by  the 
gold-beatera  aa  to  cover  a  surface  of  more  than  1466^ 
S'|uare  feet." 

The  Ezyptian  mummy-casea  were  soutetimes  pro- 
Wisely  gilded,  and  in  Home  instances  the  body  itself. 

A  Btnall  percentsge  of  silver  and  copper  is  added 
to  gold  for  beating  perlupa  about  1^  per  cent  of 
alloy.  The  ingot  u  rolled  into  u  ribbvn  by  repeated 
passage  between  rollrrs,  and  this  riblwu  naa  a 
tliickness  of  ^Ahi  a  sarface  of  500  sfjuare  inches  to 
an  ounce  of  gold. 

The  gold-heater  takes  800  pieces  of  the  *'akin," 
which  18  a  tough,  thin  membrane  from  the  intes- 
tines of  an  ox,  and  thns  proceeds  :  A  hundred  and 
fifty  bits  of  ribbon  gold  an  'inch  sfjiiBre  are  inter- 
leaved with  aa  many  vellum  leaves  four  inches 
Hquare,  forming  a  euich ;  this  pack  is  beaten  for  a 
long  time  with  a  ponderous  hammer  on  a  smooth 
marble  slab  until  tne  gold  has  thinned  and  expanded 
to  the  size  of  {he  vellum.  How  the  workman 
manages  so  as  to  beat  all  the  pieces  equally,  and  yet 
beat  none  into  hole.4,  he  alone  can  answer  ;  it  is  one 
of  the  mysterie!)  of  his  cmft.  The  gold  is  liberated 
from  its  vellum  prison,  and  each  piece  cut  into  four ; 
the  hundred  andt  fifty  have  thus  become  six  hundred, 
and  these  are  interleaved  with  six  hundred  pieces  of 
gold-beater's  skin,  forming  a  pack  called  a  ahoder. 

Another  beating  then  takes  place,  more  careful, 
more  delicate,  more  pRcise  than  the  fonner,  until 
the  gold,  exjianded  as  far  as  its  envelope  will  admit, 
requires  to  be  again  released.  The  leaves  are  again 
divided  into  four,  by  which  the  six  hundi-ed  become 
twenty-foar  hundred  ;  these  are  divided  into  three 
parcels  of  eight  hundretl  each,  and  known  as  molds; 
each  parcel  is  subjected  to  a  thiril  Iteating.  Heav^ 
as  the  hammers  are,  there  are  yet  degrees  of  heavi- 
ness; first,  a  16-poundcr  for  the  ewbshet,  then  one 
from  nine  to  twelve  pounds  for  the  tkadera,  and 
lastly  a  hammer  of  from  six  to  seven  pounds  is  em- 
ployed. 

OoUI-^nin'liWi  The  different  modes  of  collect- 
ing gold  in  the  fuacers  of  California —  and  the  same 
is  true  of  some  other  places,  Australia,  for  instance 
—  are  familiarly  known  as  panning,  tcinnomng, 
enuUt'TOcking,  washini^  with  the  long-term,  or  the  quick- 
sUver-mnekine,  jamming  or  turning  the  course  of  a 
river,  burrowing  ortunneliafj,  gronnd-aluCcing,  sluice- 
boxes  in  connection  with  the  hydraulic  proceM,  or 
water-jet    See  list  under  Mbtallukoy  ;  Mikixo. 

1q  panuing,  the  operator  takes  his  station  by  the 
edgB  of'  the  water,  dips  his  pan,  which  he  holds  by 
the  rim,  and  then  imparts  to  it  a  rotary  and  oscil- 
latory motion,  occasionally  stirring  up  the  earth  and 
mashing  the  clods.  The  large  stones  are  thrown  out 
and  the  water  caused  to  circulate  around  the  inside 
circumference  of  the  pan,  the  heavier  portions,  in- 
cluding the  gold,  collecting  in  the  center,  and  the 
lighter  matters  being  dischaigeil  over  the  edge.  The 
residue,  consisting  of  line  gold  and  black  sand,  is 
serarated  after  b?ing  dried. 

The  loinnowing  operatiou  is  practiced  where  water 
is  not  available,  and  consists  of  tossing  in  a  blanket 
the  finely  powdered  and  drr  earth,  depending  upon 
the  wind  to  blow  away  the  lighter  particles. 

The  eraiUe  is  a  box  about  3^  feet  long,  20  inches 
wide,  aud  18  inches  deep.  The  top  and  one  end  are 
open.  Upon  the  rear  half  of  the  top  is  fitted  a  box 
with  a  perforated  sheet-iron  bottom.  This  box  re- 
ceives the  earth,  which  is  disintegrated  therein,  and 
passes  through  the  holes  as  the  cradle  is  rocked  to 
aud  fro.    Water  is  bailed  by  hand  from  the  stream. 


and  the  gold  is  arrested  in  its  passage  by  wooden 
cleats,  placed  on  the  inclined  bottom  of  the  cradle, 
while  the  lighter  matters  are  carried  out  at  the  end 
by  the  stream  of  water.    See  Cradle. 

The  long-torn  coxisinta  of  a  shallow,  inclined 
trough,  from  10  to  20  feet  loii^  and  jvrbaps  16 
inches  wide.  At  the  lower  end  is  an  upwardly  in- 
clined perforated  plate  to  aireat  the  gohl  whieh  fitlls 
through  the  holes  into  a  box  below,  while  the  tail- 
ings pass  over  the  end  by  tlie  force  of  the  stream  of 
water  which  is  introduced  into  the  upper  end  <^  the 
trough.  The  gold  is  collected  by  rtjRM  in  the  box, 
and  quicksilver  is  addetl  to  amalgamate  the  finei' 
particles,  if  necessary. 

The  quidcnlwr'maehiM  is  somewhat  rfmilar  to 
that  last  mentioned,  but  is  intended  to  bring  all  tlu> 
gold  in  contact  with  mercnry,  the  amalgam  being 
afterwards  treated  for  the  removal  of  the  mercury. 
'  See  Amalgamator. 

In  jamming,  the  water  of  a  river  is  turned  into  a 
temponry  channel  while  the  bed  id  explored  for 
gold. 

Burrowing  or  tunneling  aw  adopted  as  a  more 
economical  means  of  reaching  the  lower  strata  or 
more  valuable  depot.it  upon  the  hard  pan,  or  ancient 
river  bottom,  instead  of  digging  away  or  working 
over  the  whole  mass  of  siiperinciindient  earth. 

Ground-slu  icing  coni^ists  in  turning  a  stream  upon 
a  bonk  of  earth  to  remove  it  and  n»i;over  the  more 
valuable  strata  Ik-Iow,  the  auriferous  deposit  in  the 
upi>ra  iMrtion  b«dng  detained  by  its  gravity  to  be 
washed  with  the  lower  denuded  wyer  of  pay  dirt. 

Hydraulic-mining  by  jet  and  sluice-boxes  has 
given  rise  to  some  of  the  greatest  engineering  works 
of  California.  A  series  of  boxes  about  li  inches  in 
length  and  S  feet  wiile,  called  si  uicc-boj-ea,  are  fitte«l 
together  at  the  ends  so  as  to  form  a  continuous 
trough,  aslongas  maybe  desired,  sometimes  extend- 
ing sevenl  thousand  feet.  The  earth  and  stones 
are  washed  through  this  sluice  hy  the  force  of  a 
strong  current  of  water,  often  bronglit  from  a  great 
distance.  The  sluice  has  a  tlooring  of  wooden  hlot-ks 
which  offer  some  impediment  to  the  pa!«age  of  the 
earth,  and  afford  crannies  for  coliectins  the  gold, 
and  for  holdins  the  quicksilver  by  which  the  finer 

Crticles  of  gold  are  arrested  and  amalgamated.  The 
nk  of  aurifertius  earth  is  washed  into  the  shiice, 
thus  prepared,  by  means  of  a  powerful  stream  con* 
ducted  through  and  directed  by  a  pipe  in  the  man- 
ner of  a  fire-engine.  The  water  is  Drought  to  the 
scene  of  operations  from  immense  distances,  in  some 
cases  over  one  hundred  miles,  and  the  flumes  and 
canals  which  form  a  network  over  the  country  are 
among  the  most  remarkable  local  features  (see 
Flume).  To  quote  from  the  description  of  "A  Miner 
of  1849,"  Hariier's  Magazine,  April,  1860  :  — 

"  To  shovel  a  mssn  of  several  millions  of  tons  of 
earth  into  this  sluice  for  washing  would  be  too  ex- 
pensive. By  means  of  water  directed  through  hose 
and  pipe  the  labor  of  many  men  is  cheaply  ner- 
formed,  and  the  hill  torn  down  to  its  base.  The 
water  is  led  through  india-rubber  or  double  canvas 
hose,  and  generally  from  a  great  bight  above  the 
scene  of  operations.  It  is  consequently  thrown  with 
sni-h  force  as  to  eat  into  the  hillside  as  if  the  latter 
were  sugar  or  salt.  Several  of  these  streams  directed 
upon  a  hillside  bring  down  more  earth  than  could  be 
thrown  by  one  hundred  men  with  picks  and  shovels. 
But  the  art  of  the  miner  does  not  rest  here.  He 
undermines  as  well  aa  breaks  down,  working  in  a 
single  cavern  in  the  hillside  with  his  water  bat- 
teries until  the  earth  topples  over  like  an  ava- 
lanche." See  Hydbaulic-nozzlb. 
By  a  combinatiMi  of  shovela  aud  the  cutitnt  <rf 
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water  the  earth  is  then  carried  into  the  sluice  in 
which  it  ia  disintegrated  and  washed  down  with 
great  rapidity,  the  gold  catching,  as  has  been  ob- 
served, in  the  interstices  between  the  blocks  which 
form  the  floor  of  the  sluice.    See  Ahalgabcatur. 

Gold-^MiL  A  pen  with  a  gold  nib  pointed  witb 
riiodium  or  iridium. 

Id  1823,  Hawkins  and  Mordan  (Englieh)  made 
tortoise-shell  and  bom  nibs  with  diamond  and  ruby 
points.  These  were  followed  by  plates  of  gold  at- 
txcbed  to  the  tortois»-sheU  nibs. 

Doughty's  pens  were  of  gold  with  niby  pohita. 

Wolhston's  pens  were  m  two  flat  stiipB  of  gold 
tipped  with  rhodium. 

In  1851,  the  Birmingham  Exhibition  in  London 
showed  gold,  palladiam,  and  silver  pens  tipped  with 
iridinm  and  oamlum. 

Gold  pens-  are  now  usoaUy  tipped  with  iridium, 
making  what  are  commonljr  known  as  diavumd 
points.  The  iridium  for  this  purpone  is  found  in 
small  grains  in  nlntioum,  slightly  alloyed  with  this 
latter  metal.  Tne  gold  for  pens  ia  alloyed  with  sil- 
ver to  about  sixteen  carats  fineness,  rolled  into  thin 
strips,  from  which  the  blanks  are  struck.  The  un- 
der side  of  the  point  is  notched  by  a  small  circular 
saw  to  receive  the  iridium  point,  which  is  selected 
with  the  aid  of  a  microscope.  A  flux  of  borax  and 
a  blow-pipe  secure  it  to  its  place.  The  point  is  then 
ground  on  a  copper  wheel  with  emery.  The  pen- 
blank  is  next  rolled  to  the  requuiite  thinness  by 
means  of  rollers  especially  adapted  to  the  purpose, 
and  tempered  by  blows  from  a  hammer.  It  is  then 
trimmed  around  the  edges,  stamped,  and  fonned  in 
a  press.  The  slit  is  next  cut  through  the  solid  irid- 
iam  point  by  means  of  a  thin  copper  wheel  fed  with 
fine  emery,  and  a  saw  extends  the  a{tertnre  along 
the  pen  itself.  The  inside  edges  of  thn  slit  are 
KnK>othc<l  and  polished  by  the  emery-wheel ;  burnish- 
ing, and  hammeriag  produce  the  proper  degree  of 
elasticity. 

Oold-pilnt'ing.  Work  printed  with  gold- 
size  and  tne  letters  then  covered  with  gold-leaf, 
or  Dutch-metal. 

Qold-raln.   {Pj/rateelmici.)    Small  cubes 
}  Indi  atiuaie,  used  instead  of  stars  for  rockets,  ff] 
etc. 

Their  ooroposition  is  niter,  16  ;  sulphur,  10 ; 
mealed  powder,  i  ;  lamp-black,  S  ;  flowers  of  dno, 
1  :  gum  arable,  1  ;  treated  in  the  same  manner  as 
for  stars. 

Gold^-dielL  Powdered  gold  or  gold-leaf  gronnd 
np  with  gam-water  and  spmd  on  shells.  Used  by 
artists. 

Oold-Blsa  A  size  used  aa  a  nufaee  on  whieh  to 
apj^  gold-leaf. 

TIk  eii  gold-tb»  is  anuzture  of  linseed-oil  or  fat- 
oU  and  ocner  ground  by  the  moller  and  used  in  oil 

gUding. 

The  gold-size  used  in  burnAsK-gUding  is  a  peculiar 
compoidtion,  consisting  of  pipe-clay,  red  chalk, 
blacx-lead,  suet,  and  bullocks'  blood,  compounded 
and  thinned  with  a  solution  of  gelatine. 

Qkad-Ka'der.  Gold,  12 ;  silver,  2 ;  txfpeet,  4. 
See  Solders,  p.  63. 

Oold-thread.  Otherwise  spun-gold.  A  Ihtted, 
silver-gilt  wire,  wrapped  or  laid  on  a  thread  of  yellow 
silk  by  twisting  with  a  wheel  or  bobbins. 

Ghild-4ia'siie.  Cloth  interwoven  with  add- 
thnsad. 

The  Fenrians  in  the  time  of  Darius  were  prodigal 
in  vntinents  of  gold  embroidery  and  dlfc.  The 
nuptial  robes  of  Maria,  wife  of  Honoias,  diacovnwd 
in  her  taSAu  f  n  Borne  in  1 544,  on  being  burned  yielded 
thirty-four  pounds  itf  pnie  gold. 


Gold-tool'ing.  Ornaments  impressed  by  the 
hot-tool  upon  gold-leaf  laid  on  book-covers,  caus- 
ing the  metal  to  adhere.  In  contradistinction  to 
blind-tooling,  which  is  the  tool-mark  without  the 
leaf.  The  gold  is  fixed  to  the  snrfsce  of  the  leather 
by  gold-ei7.e,  and  the  Burplos  ia  wiped  off  after  the 
tool  baa  been  applieil. 

Qold-Tar'nish.  {Metallurgy.)  A  yellow,  trans- 
parent varnish  spread  over  silver-le.af  to  give  it 
appearance  of  gold.  The  invention  seems  to  have 
originated  about  1680  with  Antonino  Cento,  an  artist 
of  Palermo.  It  was  introdueed  into  England  1w 
Evelyn,  1680.  The  vamiah  is  made  of  gum  lac  di- 
gested in  spirits  of  wiu& 

Gkild-waah'era.  Pliny  speaks  of  the  method 
of  ^thering  gold  by  means  of  an  artificial  river  and 
sluices,  the  water  being  brought  from  a  distance  \t3 
canals,  and  precipitated  upon  the  auriferous  earth, 
which  is  carried  down  the  trenches,  the  particles  of 
gold  being  arrested  by  the  leaves  of  a  pnckly  shmb 
planted  therein.  He  says  that  the  water  is  some- 
times brought  as  much  as  one  hundred  miles,  the  chan- 
nel bein^  hollowed  out  of  the  faces  of  the  i)reci|)ices 
and  earned  by  a(^ue<hicts  across  valleys.  The  pnekly 
plant,  the  ulex,  is  then  dried  and  burned,  and  the 
ashes  washed  to  obtain  the  gold. 

"  In  the  country  of  the  Saones  [in  the  Cancasns] 
the  winter  torrents  are  said  to  bring  down  even 
gold,  which  the  barbarians  collect  in  troughs 
pierced  with  holes  and  lined  with  sheep  fleeces ; 
hence  the  fable  of  the  *'  goldeu  fleece "  (Strabo). 
Colchis  may  be  considered  the  California  of  old  times. 

Gcdd-wauwrs  are  of  various  kinds,  a  number  of 
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which  are  cited  under  Gold-mikino,  the  mschinea 
and  devices  being  also  enumerated  in  the  speciflc 
index  Metallurot  (which  see).  The  pan,  the 
rocking-cradle,  the  shaking-table  (Fig.  2266),  the 
inclined  chute,  the  series  of  settling-vats,  the  trough 
nith  slats  or  rifiles,  the  vertically  reciprocated  sieve, 
are  types  of  machines  which  luive  many  varieties 
and  names.  The  nomenclature  of  mining  is  very 
fnll,  but  a  large  number  of  its  tenni  are  local.  In 
England  the  miners  of  Derl^shire  and  Cornwall 
have,  to  some  extent,  their  own  sets  of  terms,  and 
these  differ  in  many  respects  from  those  which  ob- 
tain in  the  coal  r^ons,    See  specific  list  under 

MlNINO. 

Edrisi,  the  Amb  geographer  (about  1 150),  the  friend 
of  Roger  II.  of  Sicily,  apeaks  of  the  employment  of 
quickwlver  in  the  gold-mtshings  made  by  the  negroes 
of  Sofala  as  a  long-known  practice,  and  the  use  of 
this  metal  in  gathering  gold  has  increased  with  the 
lapse  of  time.    See  Amawahator. 

Gold-wim  Gold-wire,  so  called,  has  usually  a 
core  of  silver,  and  is  made  by  preDsring  a  round  bar 
of  silver,  plating  it  thickly  witn  gold,  and  then 
drawing  it  through  a  series  of  holes  of  gradually  de- 
creasing diameter.  The  gold  may  be  ta  the 
thickness  of  the  silver  at  first  and  shares  aU  its  mu* 
tatioDS  in  the  drawings  retaining  the  same  idatxn 
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thickness.  Dr.  WollaBton,  a  man  of  extraordinary 
tact  in  <lelicate  experimeats,  made  the  finest  wire  on 
reoonl.  He  bored  out  a  rod  of  silver,  put  in  it  a 
core  of  gold-wire,  then  drew  the  rod  down  to  wire, 
diamlvra  sway  the  silver  in  nitric  acid. 

Qald-wire  futtenei  by  being  passed  between  h^hly 
polished  steel  rollers  forms  a  riobon  which  is  twistra 
nronnd  a  core  of  silk  to  form  gold-lace.  The  com- 
imand  thread- is  then  twisted  or  woven  into  a  lace 
»r  braid. 

Oofpmth-BiL   {Fabric. )    An  Indian  atriped  silk. 
Qome;  Qorm.   Grease  for  cart-wbeels  (Eng- 
lish). 

Oon'do-lEL    1.  A  Venetian  pleasuie-boat. 

*'  Dldtt  erar  see  m  QoadoUT   For  tt»r 

You  should  Dot,  I  'II  doxribe  It  jou  exactly  : 

'T 1*  a  long  eoTen>d  boftt  that '«  common  here, 
Cuved  at  the  projr,  built  llKhtly  but  conpictly ; 

Rowed  br  two  rowers,  esch  callel '  QondoUn,' 
It  glidei  tlong  tha  w&Ur  looklDg  bladE^, 

Jn^tTlke  a  coUa  elftpt  In  a  cano«. 

Where  none  can  make  ont  what  joa  wa,j  or  do. 

'  And  up  and  down  the  long  cauala  thej  go, 
And  under  the  Ri^to  ihoot  *long, 
B7  nleht  and  day,  all  picea,  i^ift  or  rloT, 
And  round  the  theaters,  a  aable  throng, 
Thej'  wait  In  their  dnsk  Ilrery  of  woe,  — 

Bat  not  to  them  do  wofhl  Ihlogi  belong. 
For  HHnetimM  the;  eoat^n  a  deal  of  fun. 
Like  moorulag  OQwUei  whta  tha  Aiueml  v  donp." 

LoxbBtbox(&p^) 

A  gondola  of  middle  Bi7.e  is  80  feet  long,  4  fent 
boam,  and  ia  roved  by  one  man  standing  at  the 
stem  and  nsinjt  one  oir.  It  has  a  well-mmished 
cabin  amidship,  and  is  painted  black.  The  Btam 
and  atem  rise  in  pointed  elevations,  the  former 
being  sannauntcd  by  thft  /erro,  a  bright  iron  cleaver. 

"Two  Oundaloes  were  imported  into  Kngland  by 
the  'merrj'  monarr.h*  in  1661."  —  Pepys's  Diary. 

3.  A  fist-bottomed  boat  (United  States). 

8.  A  railroad  platform  oar. 

Ghmg;.  A  Malayan  word.  A  tamboarine-ahaped 
rasouant  bell  of  the  Eist.  A  disk  of  thin  bronze 
with  an  upturned  ilange  forming  a  rim.  It  con- 
■iats,  according  to  KUproth,  of  seventy-ei^ht  parts 
copper,  twenty-two  parts  tin,  nn<l  is  a  noisy  affair 
requiring  skill  in  themuiufacture,  both  in  the  ham- 
mering and  annealing.  The  tempering  i^  the  Inverse 
of  that  adopted  for  iron.  The  bronze  is  of  such,  pro- 
portions as  to  be  naturally  brittle  when  cast.  It  is 
heated  to  a  cherry  red  ancl  plunnsd  into  water,  being 
clamped  between  iron  disl^  till  cool.  It  will  then 
bear  the  hammer. 

2.  A  stationary  bell  whose  tongue  is  moved  by  a 
wire  or  string.  Canaaaalj  used  as  au  alarm  or  oall- 
MI. 

Gkm-l-om'eter.  An  instrument  for  measuring 
angles,  more  particularly  those  of  crystals. 

One  form  of  goniometer  for  measnring  the  angles 
of  crystals  observed  through  the  microscope  is  at- 
tached to  the  eye-piece,  and  has  a  pester  and 
graduated  circle.  It  was  invented  by  Boma  de 
Lisle,  about  1783. 

Schmidt's  goniometer  consists  of  a  positive  eve- 
piece  with  a  single  cobweb  filament  stretched  dia- 
metrically  across  it  in  a  circular  frame  capable  of 
rotation  ;  the  edges  of  the  frame  are  graduated  in 
degrees.  By  rotation  of  the  frame  the  filament  is 
placed  successively  in  line  with  the  directions  of  the 
two  sides  of  the  crystal,  and  the  difference  in  the 
dcsnas  is  observed. 

Wollasitoa's  reflecting  goniometer  consists  of  a 
graduated  circle  provided  with  a  vernier  reading  to 
minutes.  The  axis  of  the  circle  is  a  hollow  tube 
vithin  which  is  a  smaller  axis,  each  of  which  has  a 


milled  head  a  b,  allowing  the  smaller  axis  to  he 
turned  independently  of  the  cirele. 

The  orjrstal  to  be  examined  is  inaeited  in. the 
holder  e  and  fixed  by  wax,  so 
that  its  edge  may  be  parallel  Is- 
to  the  axis  of  motion  ;  this  ad- 
justment is  determined  by 
causing  a  horizontal  line  seen 
by  reflection  from  each  face  of 
the  crystal  to  eoincide  wiUi 
another  horizontal  line  viewed 
by  direct  vision.  The  instm- 
mont  in  then  turned  until  the 
horizontal  object  is  seen  re- 
flected in  one  of  the  faces.  The 
smaller  axis  is  then  held  fast, 
and  the  other  turned  until  the 
index  of  the  vernier  is  brought  Ooniomrier. 
to  the  zero  of  the  graduated 
limb.  The  circle  with  the  smaller  axis  is  then 
turned  around  till  the  same  object  is  seen  by  reflec- 
tion in  the  other  face  of  the  crystal.  The  arc  passed 
through  by  the  circle  measures  the  supplement  of 
the  angle  formed  by  the  two  faces  of  the  ciystal, 
and  for  convenience  the  supplements  are  laid  down 
on  the  circle  so  thac  the  an^  is  mtd  directly, 
avoiding  the  tnmblo  of  calculation. 

Oonx>r-ThcB'a-«7r'Inge.  {Surffieal.)  An  instru- 
ment for  injecting  the  urethra.  The  illustration 
sliows  an  instrument  a  a'  which  has  a  nozzle  and 
three  distending  fingers.  It  is  introduced  in  the 
form  aliuivn  at  a,  and  then  distended  so  as  to  ex- 


OiMUwrhaa-Sj/rinft. 


pand  the  urethral  wall  and  ox|H>se  it  more  fully  to 
the  action  of  the  liq^uid  which  is  ejected  at  the  noz- 
zle. £  is  a  form  ot  urethral  iriigator  having  rows 
of  holes  throu^out  a  sufficient  portion  of  itslength. 

Ooods-wag'on.  The  English  term  for  a  rail- 
way freight-car. 

Oooee.   A  tailor's  smoothing  and  pressing  iron. 

Goose-neck.  l.  {Nautical.)  a.  An  iron  fitted 
at  the  end  of  a  yard  or  boom  for  various  pnipoaea. 

b.  A  dava. 

3.  {ffydraulies.)  A  notsle  having  a  universal- 
joint  (Connection  to  the  stand-pipe  on  a  fire-engine. 

Oooso-wlng.  {Jfautical.)  Another  name  for 
studding-sail. 

Go-ont  {Bydraviic  Sngmrering.)  A  sluice  in 
an  embankment  for  allowing  water  to  escape  from 
tidal  lands  when  the  tide  is  out. 

Gore.  1.  An  angular  piece  of  cloth  at  the  nar- 
rowing part  of  a  saiK 

2.  An  angular  piece  of  planking  used  in  fitting 
the  akin  of  n  vessel  to  tlio  frames. 

8.  An  angular  piece  inserted  into  a  gannent  to 
enlarge  or  strengthen  it.    A  guaaet. 

Oore-strake.  {Shipbuilding.)  A  stroke  which 
terminates  before  reaching  the  stem  or  stem-post. 
Such  strakes  are  at  or  near  the  center  of  the  ship  to 
lessen  the  spiling  of  the  plank. 

Gorge.  1.  {Forti^cation.)  A  line  joining  the 
inner  extremities  of  a  woifc ;  as,  — 
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A  tine  drawn  between  the  lear  ends  of  the  faces 

of  a  redan. 

A  liue  across  the  narrow  portion  of  ii  bastioH,  from 
the  poiats  of  junction  of  its  Jlanlfa  with  the  curtains. 

2.  (MoMnry.)  A  small  groove  at  the  under  fdde 
of  a  coping,  to  keep  the  drip  from  reHchiog  the  wall. 
X  throat. 

3.  (yautual.)    The  groove  or  score  of  a  pulley, 
Oorge-hook.    Two  fiBh-hooks  separated  by  a 

piece  of  lead. 

Oor'get.  (SurgicfU.)  a.  A  lithotomic  catttog- 
instrament. 

b.  A  canolated  or  ooncava  conductor ;  called  also 

a  blutU  gorget. 

Oor'gon-eUe'.   (FtUtric.)    A  Dutch  cloth. 

Qor'gon  Steaju-en'glne.  A  form  of  direct- 
action  steam-engine,  invented  by  Seaward  (Britain), 
as  a  means  of  obviating  the  use  of  the  beam  in  ina- 
rine-engina.  It  is  called  the  "Oor^tV  engine,  from 
having  been  first  employed  in  an  English  govern- 
ment steamer  of  tliat  name. 

a  is  the  steam-cylinder  and  b  the  pi:ston-rod,  which 
is  connected  to  the  crank  c  by  the  rod  d.  The  head 
of  the  piaton-rod  is  guided  vertically  by  the  parallel 
motion,  as  follows  :  e  is  a  rocking  standard,  carrying 
at  its  upper  end  the  folcnim  upon  which  the  beam 
tunis.    The  beam  is  jointed  at  g  to  the  cross-head 
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of  the  piston-ro<l,  and  also  to  the  radius  bar  i,  which 
tarns  upon  it  as  a  center.  The  outer  end  m  of  the 
beam  nei-ves  to  work  the  air-i)ump  n.  o  is  the  steam- 

Eipe  by  which  steam  is  conducted  to  the  valve-cham- 
er  p.  q  is  the  valve-chamber  of  the  eduction-valve, 
which  a  connected  to  the  condenser  r,  the  upper 
jtortion  of  which  forms  the  hot-welL 

Qos'Ba-mer.    (Fn.bric.)    A  very  thin  gauze. 
Oonge.   1.  (Wood-toorking.)    A  chisel  with  a 
curved  blade  adapted  to  make  a  rounded  groove  in 
cutting  or  turning  wood. 

They  are  known  as  flat,  middle,  and  quick  ;  their 
curves  being  respectively  obtuse,  medium,  and  uatte. 

The  gouge  existed  in  early  ages  in  stone,  bone, 
and  bronze. 

2.  {Bookbinding.)  A  finisher's  hand-tool  for  blind- 
tooling  or  gilding,  having  a  face  which  forms  a 
carve. 

3.  A  shaped  incising-tool  used  for  cutting  out 
forms  or  blanks  for  gloves,  envelopes,  or  otlier  ob- 
jects (tot  to  a  shape  from  fabric,  leather,  or  paper. 

Gknig»-bit.   A  wood-boring  tool  osed  in  a  brace. 


It  has  a  rounded  end,  and  a  groove  which  contains 

the  chips.    See  BrT. 

Oonge-sUp.  Oil-stone  or  hone  slip,  for  shai-pen- 
in^  on  the  concave  side  of  the  edge  of  the  gouge. 

Oov'9WBrOr.  1.  {SUam-engiTix.)  Adencowhich 
regulates  the  admission  of  steam  to  the  engine  accord- 
ing to  the  rate  of  motion.  The  intention  is  to  main- 
tain uniform  velocity,  and  any  acceleration  of  speeil 
&1)ove  a  given  rate  causes  a  valve  to  be  partially 
closed,  diminishing  the  an^a  of  steam  passage  ;  con- 
trariwise in  case  of  flagging  in  the  speed  of  motion 
of  the  engine.  The  favorite  form  of  governor  has  a 
pair  of  boiU  suspended  from  a  vertical  shaft,  so  as 
to  swing  outward  when  the  shaft  is  rotated.  The 
greater  the  speed  the  greater  the  centrifugal  force, 
and  conse(|Ucntly  the  farther  the  balls  depart  from 
the  axis  of  rotation  ;  the  inclination  of  the  ball  anns 
is  made  effective  in  working  the  valve. 

This  use  of  the  device  of  uie  two  suspended  revolv- 
ing Imlls,  whose  circle  of  revolution  widens  as  tiie 
s[)ecd  of  the  engine  increases,  is  due  to  Jamen  AVatt^ 
who  adapted  it  from  an  ancient  device  in  windmillB, 

The  full-page  engraving  opposite  to  page  998  Bhows 
fifteen  variations  in  fonu  and  structure  of  the  ball- 
governor,  two  forms  in  which  a  propeller-wheel  acta 
in  a  li(juid,  and  one  form  in  which  the  la-essare  of 
steam  is  directly  upon  the  valve. 

In  a  the  balls  retuiive  their  rotation  from  the 
bevel  gearing  above,  increment  of  .siieed  causing  the 
balls  to  flv  outward  and  raise  the  sliding  sleeve  ou 
the  spindle.  To  this  sleeve  is  connected  the  end  of 
a  lever  arm  whose  vertical  o&ciIlBtion8.are  communi- 
cated to  the  butterfly  or  throttle  valve,  as  in  Figs. 
k  or  I. 

In  b,  the  halls  receive  rotation  by  the  bevel 
wheels,  next  below  the  sliding  collar.  To  the  collar 
is  attached  a  sleeve  on  which  the  lower  bevel-gears 
remain  at  rest  as  long  as  tlie  pin  on  the  said  sleeve 
is  not  in  contact  with  either  of  the  stmU  jirojooting 
from  the  umier  and  lower  surfaced  of  tlie  rt-8])ectivt» 
bevel-wheels.  This  is  the  position  shown  in  the 
cut,  and  is  that  assumed  when  the  engine  Is  running 
at  the  required  speed.  Should  the  speed  he  ec- 
celemted,  the  raising  of  the  balls  would  raise  the 
sleeve  and  its  pin,  and  thereby  rotate  the  up^icr 
bevel-wheel,  turning  in  one  direction  the  miter- 
wheel  with  which  it  engages.  If  the  speed  fall 
below  the  medium,  the  (un  on  the  sleeve  falls  and 
turns  the  other  bevel-wheel,  moving  the  miter-wheel 
in  the  other  direction.  The  horizontal  shaft  of  the 
initer-wheel  operates  the  throttle  valve  or  gate  of  the 
pen -stock. 

c  acts  by  substantially  the  same  means  through  a 
system  of  levers  upon  a  belt-shifter.  In  the  medium 
position  the  belt  runs  on  a  loose  pulley  ;  but  when 
the  halls  rise  by  acceleration  of  speed  or  fall  by  re- 
tardation, the  belt  is  shifted  on  to  the  upi>er  or  the 
lower  pulley,  which  pulleys  act  upon  the  valve  or 
gate  re<iuirii)g  adjustment. 

In  d,  instead  of  the  arms  being  connected  with  a 
slide  working  on  a  spindle,  they  cross  each  other 
and  are  elongated  upwardly,  w-here  tliey  connect 
with  the  valve-rod  liy  two  short  links. 

Fickering's  govejiior  e  has  balls  on  springs,  the 
upper  ends  of  which  are  attadied  to  a  collar  fixed 
on  the  spindle,  and  the  lower  end  to  a  collar  on  the 
sliding  sleeve.  The  springs  bend  outward  propor- 
tionally to  the  centrifugal  force  of  the  balls,  and 
theniby  raise  the  .tleeve,  acting  upon  a  rod  which 
diminishes  the  area  of  induction  steam  opening. 
A  diminution  of  speed  has  the  contrary  effect. 

In  /  the  halls  iwcend  the  parabolic  arms  as  they 
fly  outward  when  the  motion  of  the  engine  is  ac- 
celerated, and  conversely.  Anti-friction  wheelsasoist 
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the  bftlls  in  the  ascent  Rods  from  tlie  axM  of  the 
rollers  conoect  to  a  collar  whose  motions  are  coro- 
manicated  to  a  lever  which  acta  upon  the  btitta;fly- 
ratve. 

In  g  the  apper  ends  of  the  ball-arms  have  com^ 
wtitors  which  act  upon  the  racks  on  the  axisl-im  to 
(lepKHS  or  raise  it. 

In  A  the  oscillattnjj  weighted  Hnn  assumes  a  more 
horizontal  position  with  increase  of  speed.  Its  nor- 
mal or  stationary  position  Ls  shown  m  the  illustca- 
tion,  its  arms  being  out  of  poise. 

i  has  balls  upon  toggle-arms,  and  resembles  figure 
c,  in  whi<;h  they  are  on  springs. 

In  /  the  elbows. of  the  arms  are  connected  by  a 
spring  whose  midlengtU  is  attached  to  a  aleeve 
which  slips  on  the  spindle  as  the  balls  rise  or  fall. 

k  shows  the  connection  of  a  governor  similar  to  a, 
with  the  butterfly- valve  of  a  steam-ptpe  ;  and  I  is 
an  illustration  of  a  governor  similar  to  d,  hot  drivea 
by  a  band-wheel  below. 

Tyson's  governor  m  m/,  1861,  has  its  aims  sra- 
pended  from  a  horizontal  axis  which  rotates  with 
the  vertical  spin  lie.  He  states  that  his  object  is  to 
avoid  *'  the'friction  which  resists  the  free  movement 
of  the  weightiid  arms  in  ordinary  governors  and  at- 
tain th^  desirable  sensitiveness."  m  is  an  elevation, 
and  m'  a  pUn  view  looking  upon  the  balla  in  mo- 
tion, showing  them  awinf^ng  tangentially  to  a  circle 
wlu»e  radius  is  eqnal  to  the  length  of  the  axis  of 
snspension.  When  the  engine  starts,  their  inertia 
first  comes  into  play,  and  increment  of  speed  causes 
them  to  rise  in  the  prescribed  planes,  the  balls 
tliemselves  describin;;  an  orbit  of  increasing  radius. 
It  u  suppost^d  to  be  mDre  sensitive  than  the  form  in' 
which  the  balls  swing  radially  outwanl,  but,  like 
them,  has  the  disadvantage  of  lateral  pressure  in  its 
bsartngs,  as  the  balls  are  compelled  to  rise  in  lines 
which  are  not  the  natural  result  of  the  forces  which 
actuate  th:*m.  In  Tyson's  the  line  of  rise  and  iall 
is  tangential  to  a  circle  of  given  radius  ;  in  the  ordi- 
nary governor  it  is  directly  radial. 

In  Shive's  governor,  «  ».',  the  balls  awing  at  an 
angle  which  is,  as  seen  at  »',  a  compromise  between 
the  two  last  described.  The  axes  of  the  mandrels  on 
which  the  ball  arms  vibrate  arc  tangential  to  the 
Bundle,  at  a  point  distant  about  the  semi-diamcter 
or  the  ball  from  the  axis  of  revolution  of  the  vertical 
spindle.  The  balls  thus  swing  outwardly  and  back- 
wanlly,  so  that  the  inertia  as  well  as  centrifugal 
action  of  the  Ixills,  ia  brought  into  play.  Theyare, 
however,  compelled  to  rise  in  the  prescribed  oirec- 
tiou,  a  compromise  between  the  raaial  and  the  tan- 
gential. 

Degener's  governor,  135C,  was  designed  to  give  to 
the  pendulum  Imlls  "a  motion  independent  of  the 
motion  of  the  spindle  aside  from  their  vibratory 
motion,  by  means  of  the  diverging  spiral  inclines 
....  for  the  purpose  of  obtaining  a  more  sensitive 
action  of  the  iiendulums."  The  collar  from  which 
the  pendulums  are  Sivung  is  allowed  to  turn  upon 
the  spindle.  The  spirals  are  intended  to  "  act  un- 
der tne  i>endulums  nnd  as.sist  in  throwing  them 
upward  "  when  the  i-ate  is  increasing,  or  downward 
when  the  speed  is  checked.  The  diverging  spiral 
inclines  are  of  a  shape  approximating  the  line  of 
ascent  and  descent  of  the  Iwl  ariha  uuder  increment 
and  decrement  of  speed,  and  can  only  permit 
freedom  of  motion  at  one  ratio  of  increase  or  de- 
crease of  speed.  Freedom  of  motion  is,  however, 
not  intended,  but  the  inclines  arc  intended  to  com- 
pel quick  response. 

In  Knight's  governor,  Figs,  o,  d,  o",  o",  the  hinging 
axis  of  each  ball  arm  has  a  cai»city  for  a^just- 
inont  iu  a  plane  at  right  angles  to  the  axis  of  revo- 


lution, BO  that  as  the  hinging  axis  permita  the 
vertical  motion  of  the  ball,  the  adjustment  in  a 
horizontal  plane  of  the  bearing  of  the  said  hinging 
axis  shall  jiennit  the  outward  swing  of  the  bell,  the 
two,  in  fact,  forming  a  universal  joint  permitting 
the  boll  to  follow  the  line  of  motion  due  to  the 
speed  and  the  proportions  of  the  jiarts.  In  cases 
where  the  balls  are  com{>eUed  to  rise  in  a  certain 
plane,  they  can  only  do  so  with  perfect  freedom 
when  running  at  one  definite  speed,  and  their  mo- 
tion on  their  hinging  axes  can  never  be  perfectly 
free  when  running  above  or  below  the  saiddefinib* 
rate  ;  this  fact  is  recognized  by  the  introduction  of 
the  usual  goide^  as  at  a  &  edit,  which  prescribe 
the  path  m  motion,  and  which  would  be  unneces- 
sary were  the  actions  of  the  balls  unconstrained. 
Any  guide  or  immovable  axis  which  tends  to  warp 
the  wUs  from  their  true  line  of  motion  affectK  the 
freedom  of  their  movements,  entails  additional  fric- 
tion, and  intercepts  or  prevents  their  delicate  and 
instant  response  to  an  acceleration  or  retardation  of 
speed.  If,  upon  an  increase  of  speed,  the  arms  or 
hin^g  joints  of  the  balls  have  a  tendencj'  by  a  lat- 
eral strain  or  pressure  to  bind  or  rub,  it  is  manifest 
that  the  balls  cannot  instantly  respond,  but  that  a 
cumulative  foroe  und  speed  will  be  renuired  to  obtain 
such  a  response  as  would  more  quicicly  result  were 
the  halls  perfectly  free  to  respond  in  their  own  wav  ; 
and,  in  fact,  the  motion  due  to  the  inertia  of  the  balls 
developed  upon  an  accession  of  speed  and  manifestt>d 
by  their  tendency  to  lag  behind  is  much  more  im- 
mediately responsive  and  active  than  the  tendency 
to  assume  a  more  radial  relative  position  which 
l^resently  results.  In  this  governor  the  balls  are 
free  to  swing  iu  such  direction  as  may  be  induced  by 
their  speed  and  propoitions,  ascending  or  descending 
under  changes  of  speed  in  such  curves  as  may  result 
from  the  combined  forces  of  gravity  and  centrifuml 
impulse,  under  the  condition  of  free  piTotal  attach- 
ment to  bearings  which  are  penuitted  to  rotate  in  a 
'horizontal  plaue. 

Fig.  0  is  an  elevation  of  one  mode  of  application 
of  this  principle,  the  balls  swinging  npwatu. 

o*  is  a  top  view  of  the  same. 

tf  sliows  the  balls  at  rest ;  tT  is  another  form  in 
which  a  si>ur  or  finger  from  above  the  hin^n^  joint 
of  the  governor  arm  prqects  upwanl,  and  is  jointed 
to  a  link  pivot<^  above  to  a  spindle  in  the  plate  ; 
the  linger  and  link  together  lorm  a  toggle,  which 
brings  the  upper  plate  nearer  to  the  lower  one,  the 
two  ends  of  the  to^e  being  hinged  in  bearingB 
which  are  capable  of  notizontal  rotation  in  the  re- 
spective plates.  The  downward  motion  of  the  bells 
restores  tne  normal  position.  The  parts  may  be  so 
arranged  as  to  straighten  the  toggle  by  the  raising 
of  the  ball,  if  so  desired. 

Modifications  are  shown  in  the  patents  whereby 
either  the  tangential  or  radial  motions  of  the  ball 
may  be  utilized,  or  an  effect  obtained  from  the  sum 
of  the  two  motions. 

Some  other  forms  than  the  pendulous  ball  may  be 
referred  to. 

pUa  governor  in  which  the  valve  is  operated  by 
the  direct  pressure  of  steam  upon  a  piston  on  its  stem. 
The  piston  operat4<s  in  a  smaller  cylinder,  talcing 
steam  from  the  main  cylinder. 

q  q'  ia  Huntoon's  hydraulic  governor,  in  which  a 
propeller-wheel  works  in  a  liquid  whose  resistance 
causes  the  propeller-shaft  to  rise  in  a  da^ree  propor- 
tioned to  the  rate  of  sjwd.  The  sectoral  frame  with 
its  draw-pawls  has  a  constant,  reciprocating,  rotary 
motion,  and  when  either  of  the  pawls  comes  in  contact 
with  the  ratchet,  it  causes  the  ratchet-shaft  to  rotate 
to  actuate  the  steam-valve.  The  rocker-frame  is  actu- 
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ated  by  the  governor,  uid  its  cmms  bring  one  or 
other  of  th«  pawls  in  contact  with  the  ratchet,  ac- 
cording to  the  variation  of  the  s^eed  above  or  below 
the  desired  point. 

r  is  a  BoincwhaC  similar  contrivance,  in  which  the 
longitudinal  position  of  the  propeller  in  the  water- 
cylinder,  duu  to  its  rate  of  speed,  detenoines  by  the 
conoecting  rack  and  s^pnent  the  jKMdtion  of  the  valve 
in  the  steam-pipe. 

Silver's  momentum-wheel  governor  has  a  heavy 
revolving  wheel,  whose  momentum  actd  upon  the 
throttle-valve  when  any  change  occurs  in  the  rate  of 
motion  of  the  engine.    See  also  Marine-ouverkok. 

The  hydraulic  governor  or  cataract  is  the  inven- 
tion of  Smeaton.  A  qautity  of  water  is  pumped  at 
each  stroke,  and  forced  by  counter  weights  through, 
an  orifice  of  a  certain  size.    See  Cataract. 

Davis's  governor  (English)  consists  of  a  single 
hollow  ball  with  a  zone  round  it,  having  an  opening 
through  the  bottom  to  admit  of  an  upnght  spindle, 
ottached  to  the  ball  by  a  joint  in  its  center.  One 
side  of  the  ball  and  zone  is  made  much  heavier  than 
the  other,  and  consequently,  when  at  rest  or  moving 
slowly,  it  hanga  down ;  but  when  driven  fast,  the 
centnfugul  force  of  the  heavy  side  overcomes  its 
gtavity,  and  the  zone  assumes  a  nearly  horizontal 
position.  When  this  is  the  case,  a  small  link  inside 
the  ball,  jointed  on  one  side  of  the  axis,  lowers  the 
usual  brass  collar  on  the  spindle,  and  shuts  off  part 
of  the  steam,  till  the  dinunishing  speed  allows  the 
gravity  of  the  zone  to  overcome  the  centrifugal  fotce, 
and,  the  link  bdn^  raised,  the  throttle-valve  ia 
opened  under  to  admit  more  steam. 

In  Mosman's  chronometric  governor,  one  of  two 
shafts  has  rotation  directly  from  the  engine,  its  speed 
being  relative  to  that  of  the  engine.  The  other  shaft 
has  motion  from  the  engine,  but  ita  speed  is  ns^- 
lated  by  a  pendolum  or  balance-wheeL  A  variatio]! 
in  speed  causes  a  longitudinal  movement  in  the  shall 
which  is  connected  to  the  governor  valve. 

2.  (Oaa.)    A  device  which  regulates  the  passage  of 
^  from  the  holder  to  the  mains,  admitting  it  thi^reto 
m  quantities  determined  by  the  nit«  at  which  it  is 
naed.    The  pressure  in  the  mains  determines  the 
area  of  the  opening  throngh  which  the  gas  enters. 
See  Gas-qovbrnor. 
Gtov'eiiMir  Cnt-off  An  automatic  arrangement 
in  which  the  acceleration  or  re- 
ng.  Wfi.  tardation  of  the  motion  of  the 

governor,  due  to  changes  of 
sj*'!'!]  of  tLi-eiigine,i8  made  to 
cut  i>ff  till'  'iteamat  an  earlier 
or  Jati-r  {h  i  iod  of  the  stroke  of 
till'  (lialiiii,  r«i  that  with  the  in- 
crc^td  I  toiler-pressure  or 
ligliTvr  (Mirk 
t]lC-!it<.-'<111  hliall 

be  cut  oJf  t»r- 


valve-gear  was  first  published  in  the  "  Bepertory  of 
Patent  Inventions"  for  1826,  as  the  invention  of 

James  Whitelaw. 
There  are  many  forms  of  this  device,  and  the  ap- 

flications  are  made  to  slide  and  to  |)up})et  valves, 
n  the  illustration  it  is  shown  as  apphed  to  a  cylin- 
drical valve.  The  variable  cam  C  on  the  stem  wMch 
is  raised  or  depressed  by  the  vertical  motions  of  the 
gDvemor-balla  makes  two  revolutions  to  each  stroke 
of  the  engine.  The  two  distinct  fields  of  the  cam 
liave  different  radii,  and  act  u])on  the  sliort  arm  of 
a  bell-crank  lever  D  connected  at  its  other  end  to  the 
stem  of  a  lialanced  cylinder- valve  E,  which  governs 
the  admission  of  steam  to  the  cylinder. 

Ghov'em-or-valve.  1.  A  valve  in  a  steam -pipe 
operated  by  the  gov- 
ernor to  vary  the  area  Elg.  iSTl. 
of  steam,  opening  ac- 
cording to  the  rate  of 
moving,  and  conse- 
quently the  require- 
ment of  the  eugiue  ; 
the  object  beiu^  to 
maintain  a  uniform 
rate. 

2.  A  governor  cut- 
off is  an  iuduction- 
valve  in  a  steam-chest, 
no  connected  to  the 
governor  as  to  be  in- 
fiuenced  in  its  throw 
by  the  siieed  of  the 
latter.  When  the 
governor  runs  at  ac- 
celerated S{>eetl,  the  Gottmor-  Pbtee. 
period  of  induction  of 

steun  ia  at  the  shortest,  and  the  steam  is  used  ex- 
pansively. When  the  rate  is  depressed,  the  steam 
Induction- port  is  kept  open  for  a  longer  time.  This 
variation  in  the  action  of  the  valve  is  automatic, 
and  derived  from  the  governor.  Sec  GoVKRSOR. 
Gov'ern-or-valTe  Gtoar.  An  arrangemeut  of 
parts  whereby  the  jiosition 
of  the  governor-balls,  re- 
salting  from  their  rate  of 
motion,  is  made  to  act  upon 
the  induction-valve  of  an 
engine.  In  the  example, 
the  two  eccentrics  are  con- 
nected  to  a  tink-motion, 
which  is  adjusted  by  con- 
nection to  the  governor- 
stem. 

Grab.  1.  An  implement 
fbr  clutching  objects  for  the 
purpose  of  raising  them. 
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slrfilcp,  and  whengreat- 
i-r  iviji'k  is  imposed  on 
lli'rfi;riiieorthe8t<'am- 
pp  .^iire     flags,  the 
sti^m-cylinder  shall 
;  receive  steam 
fVom  the  boiler 
during  a  larger 
proportion  of  the  stroke  of  the  piston. 
'The  combination  of  tlu  governor  with  a  cut-off 
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Uowmor  Valvr-Gtar. 


The  term  is  specially  applied  to  devices  for  with- 
drawing pipes,  drills,  reamers,  etc.,  from  artesian, 
oil,  and  other  wells  which  are  drilled,  bored,  or 
driven. 

Two  forms  are  shown  :  one  has  a  pair  of  serrated 
^awa,  which  embmce  the  pipe  or  rod  and  bite  upon 
it  when  the  grab  is  lifted. 

In  the  other  form,  the  serrated  jaws  of  the  hollow 
cylinder  arc  driven  down  upon  the  tool  to  be  ex- 
tracted, and  by  their  inclined  tear  faces  and  locking 
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collar  gntflp  the  same  when  the  grab  is  liftful.  To 
detach  the  grab,  the  collar  is  lifted  by  the  hook. 
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2.  A  large  East  Indian  coaster,  two  masted,  with 
a  prow  stern,  and  of  from  150  to  300  tona'  burden. 

Grade.  The  inclination  from  the  horizontal  of  a 
portion  of  a  road  or  railroad.  It  is  expressed  in  de- 
greea,  in  feet  per  mile,  or  as  a  foot  in  such  a  distancte ; 
as,  — 

A  grade  of  3". 

A  grade  of  35  feet  per  mile. 

A  gi-ade  of  1  foot  in  240.    See  Inclined  Plakk. 

Ora'di-ent.  (CivU  Engiaeeraig.)  The  iucJination 
of  a  slope. 

Gra'di-ent-post  1.  {BaUroad  Ej^gineering.) 
One  placed  by  the  side  of  the  track,  at  a  change  of 
grade,  carrying  a  board  slanted  to  the  slope  and  in- 
dicating in  figures  the  grade  in  feet  per  100,  or  other- 
wise. 

S.  A  stake  set  in  the  ground  and  marked  to  indi- 
cate the  proper  hight  of  an  embankment  or  of  road 
metal  at  that  point. 

Gra-dlne'.  A  toothed  chisel  used  by  sculptors. 
See  Marteune. 

Grad'lng-lii'stTU-ment.  A  levpl  with  an  ali- 
dade, a  transit  or  other  sighting  instrument,  by 
which  the  angle  of  inclination  of  a  slope  may  l>c 
measared,  or  a  row  of  stakes  driren  to  mark  a  given 
gradient. 

Grad'inK-plow.  One  used  for  breaking  op  soil 
QT  plowing  down  banks,  in  order  to  fit  the  eartn  for 
being  8Cooi»ed  up  by  the  carth-si:raper,  and  thereby 
deported. 

Grad'ing-scrap'er.  A  large  two-handled  shovel 
drawn  by  a  pair  of  horses  and  used  as  an  earth-scoop 
for  raising  and  removing  loosened  earth.  It  is  used 
in  road-making,  scooping  out  beds  of  canals  in  cer- 
tain Htoations,  and  otherwhere  when  the  soil  is 
suitable  and  the  distance  where  it  is  to  be  deposited 
is  not  too  great.    See  Karth -scraper, 

Grad'u-at-ing-in'atru-ment.  The  work  of 
graduating  or  dividing  instruments  of  precision, 
though  now  very  geuerally  pi-rformed  automatically, 
was  formerly  effucted  entirely  by  hand,  by  stepping 
off  the  successive  divisions  of  the  wale  or  circle,  or 
by  successive  bisections  of  a  line  or  chonl.  This 
Utter  naturally  sui^gests  itself  with  regard  to  a  line, 
hnt  with  a  circular  arc  the  case  is  (liflrer*'nt ;  there, 
if  it  is  desired,  aa  is  universally  the  case,  to  preserve 
the  division  into  degrees,  after  the  radius  has  been 
applied  six  times  to  the  circuinfere.nce,  giving  arcs 
of  60°,  the  farther  subdivision  requires  trisections 
and  even  divisions  into  fifths,  operations  which  are 


very  difficult  to  perform  in  practice  without  the  aid 
of  very  accurately  constructed  mechanism. 

Hoemer,  in  constructing  a  circle,  decided  rather 
to  rely  on  stepping-otl' arcs  of  about  10  ,  and  applying 
a  snmeqnent  correction  for  any  discrepancy  which 
should  exist  between  the  number  actually  laid  down 
and  that  which  should  be  contained  in  a  qundrant 
of  the  circle.  Dr.  Hooke  proposed  the  employment 
of  an  endless  screw  for  dividing  the  edge  of  his 
quadrant,  and  this  was  actually  used  by  Tonipion  in 
grwluating  Flamsteed's  sector,  probably  under  the 
supervision  of  Hooke. 

Graham,  who  attained  gi-cat  reputation  as  an  iii- 
stroment-makcr  as  well  as  ctock-msker,  adopted  the 
principle  of  continuous  bisections  by  nwans  of  a  beam- 
compass.  In  the  instruments  constructed  by  him 
for  Hallcy  and  Bradley,  the  arc  of  60*  was  divided 
into  64  parts,  making  96°  instead  of  90"  to  the  quad- 
rant. It  was  deemed  pi-cferable  to  make  the  propor- 
tionate coiTection  on  each  angle,  rather  than  to  trust 
to  the  uncertainty  of  a  division  to  thirds  or  fifths. 

Bird,  1750,  subsequently  improved  the  system  by 
constructing  scales  of  equal  ]rarts,  enabling  him  to 
preserve  the  division  of  90°  by  successive  bisections. 
His  manual  skill  and  care  procured  him  nieiited  rep- 
utation as  a  maker  of  accurate  instruments. 

Kamsden  followed  with  his  dividing-engine,  1766, 
the  f^eneral  principles  of  which,  vaiiously  modified 
and  miproved  by  Troughton  and  others,  ore  still  em- 
ployed in  the  construction  of  like  instruments. 

In  this,  a  horizontal  wheel,  tuniing  on  a  vertical 
axis,  has  a  toothed  edge,  which  is  advanced  a  certain 
amount,  say  10'  of  arc  by  each  revolution  of  an  end- 
less screw  with  which  it  gears.  The  scivw  is  turned 
by  a  treadle,  the  connecting  mechanism  beine  auch 
that  it  may  be  adjusted  to  turn  a  whole  revdution 
or  any  desired  part  of  a  revolution  by  a  movement 
of  the  treadle. 

Fur  this  invention  he  received  n  i-ewnni  of  £  600 
from  the  Uritisli  govcrnniont,  on  condition  of  execut- 
ing the  divisions  on  the  instruments  of  other  makere 
at  a  fixed  price  for  each  instrument.  An  instrument 
of  this  kind,  by  Troughton  k  Sima,  is  in  the  Coast 
Siirvdy  Building,  Capitol  Hill,  Washington. 

Hindley,  1740,  hnd  invented  a  dividing-engine, 
upon  which  this  of  Troughton  is  said  to  nave  men 
based.  It  also  served  for  cutting  the  teeth  forelock- 
wheels.    See  also  Dividing-knoinr, 

In  addition  to  oiiginal  graduation  by  the  beam 
compass  and  engine,  the  dividing  of  a  scale  or  a 
cii-cle  is  performed  (and  this  is  the  most  common 
practice  with  regard  to  ordinar)[  instnimenta)  by 
means  of  a  dividin^-plaie,  which  is  itself  originally 
graduated  with  great  care.  This  consists  of  a  circle 
carrying  a  pivoted  straight-edge,  and  is  fixed  to  and 
concentric  with  the  circle  to  be  divided.  The 
straight-edge  is  moved,  step  b^  step,  a  distance,  10' 
or  1^,  indicated  on  the  dividmg-plate,  and  at  earii 
move  a  clean  straight  cut  is  made  in  the  limb  of  the 
instrument  being  graduated.  The  knife  has  one  flat 
side  and  somewhat  resembles  a  graver,  but  is  drawn 
toward  instead  of  being  pushed  from  the  artist.  At 
each  degree  the  marks  made  are  longer,  their  length, 
and  that  of  the  smaller  divisions,  being  bounded 
by  concentric  circles  previously  described  on  the 
limb. 

Fronient  invented  a  manhine,  driven  by  rotary 
electro-magnets,  in  which  the  object  to  Iw  graduated 
was  slowly  and  intemiittingly  pushed  forward  by  a 
screw,  while  a  fine  steel  or  diamond  point  was  auto- 
matically caused  to  make  a  cut  at  each  cessation  of 
the  feeding  motion.  He  thus  succeeded  in  crowding 
2.5,000  lines,  with  distinct  and  fiqual  intervals  be- 
tween them,  within  the  space  of  an  inch.  Nobert 
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succeeded  in  ruling  more  than  ei^t  times  u  fine. 
See  Nobert's  Tebt-plates. 

Whitwortb  has  graduated  micrometers  by  which 
the  almost  inappreciable  quantity  of  one  miUionth 
of  an  inch  can  bemeainired.  See  Divioino-ekoine  ; 
Hrasurino-machink. 

Grad'u-ated-bot'tle.  One  having  horizontal 
marks  blown,  pressed,  or  cut  on  itx  side  to  indicate 
qnantity  of  contents  at  given  levels.  Sometimes  the 
stopper  is  hollow,  forms  a  cup,  and  has  graduations 
for  doses  of  certain  amounts. 

Grad'u-a'ted-cnp.  A  medicine-cup,  on  whose 
sides  are  niArks  to  indicate  quantities  at  given  levels. 
If  of  glass,  they  are  nanally  impressed  in  the  mold  ; 
if  of  porcelain,  they  are  pamtedi  on  the  ware  hefore 
burning. 

Gh^d'n-^'ted-glasB.  A  tube  with  a  foot,  and 
with  horizontal  marks  at  varyinj<  bights  to  indicate 
qoantitv  of  contents.    A  measuring-glass. 

Grad'a-a'tor.  An  ap[>aratus  in  which  a  solution 
18  allowed  to  trickle  over  a  laign  extent  of  surface, 
daring  which  it  is  exposed  to  a  current  of  air. 

This  is  adopted  in  the  salt-works  of  Hontijrs,  in 
the  Tarantflise,  Switzerland,  where 
Fig.  2275-  brine  having  1.83  per  cent  of  saline 
matter  is  condensed  to  such  a  degree 
of  saturation  as  to  be  i>rolitably  evap- 
orated by  boiling.  It  M  trickwd  over 
fagots  of  thorns  placed  in  frames,  and 
acquires  a  density  of  22  per  cent 

Another  plan  is  to  let  it  trickle  over 
sus^nded  ropes  upon  which  it  crys- 
tallizes and  is  broken  off.  The  I'opes 
last  twenty-five  years  ;  the  fagots, 
seven  years. 

Vinegar  is  manafocturett  hy  ex|X)s- 
iug  a  large  surface  to  oxidation  in  a 
Onduator.      similar  manner,  the  cider  or  alcoholic 
sol'.itian   being  suirercd   to  trickle 
thro:*gh  a  vnt  filled  with  bwcli  shavin;^.*,  tliroug'i 
which  a  current  of  air  is  simultaneously  [)as3ed. 

Wort  is  cooled  by  trickling  it  over  pipes  through 
which  a  stream  of  cold  water  is  continuously  passi-d. 
(See  Beeit-onoLKii.)  In  l>e  Grand's  condenser  the 
saccharine  juice  is  itassed  over  a  succession  of  steam- 
heated  pipes,  in  order  to  condense  it  before  reaching 
the  vacuum-pan.    See  Condbxsek. 

Graft'ing.  1.  {Carpentri/.)  A  scarfing  or  end- 
wise attachment  of  one  timber  to  another,  as  in  at- 
taching an  extra  length  or  false  pild  to  one  already 
driven. 

2.  {Nautleal.)   The  tapering  of  the  end  of  a  rope  ; 
usually  covered  by  weaving  yanw  around  It. 
,  S.  (ffusbandry.)    The  placing  of  a  scion  of  a  par- 
ticular varjety  of  tree  or  shrub  in  a  stock  of  its  own 
or  a  closely  allied  species. 

i.  (Surffieal.)  The  transplanting  of  a  portion  of 
■kin  to  a  denuded  surface. 

Qraffing-ohia'eL  (Hu^ndrff.)  One  for  split- 
tii^  a  fitook  for  the  insertion  of  a  scion. 
Qnif  ing-knlfe.   A  knife  having  a  blade  for 
splitting  a  limb  and 
nf.82TS.  a  wedge  for  opening 

the  cleft  for  the  in- 
sertion of  the  scion. 

It  is  use«l  in  con- 
nection with  a  mal- 
On^img-Knifi,  let. 

Orafflng-saw.  A 

tenon-saw  for  cutting  off  stocks  for  graftiug.  A 
prvfiin^-aaio, 

Graft'ing-tooL  A  very  strong  spade;  much 
curved,  used  in  di^^ng  canals. 

Oraff^ig-wax.   Bosin,  6  ;  beeswax,  1 ;  tallow, 


1  ;  melted  together,  to  be  used  warm  when  grafting 
indoors.  Rosin,  4  or  6  ;  l>eeswax,  1^  to  2  ;  linseed- 
oil,  1  to  IJ.  for  outdoor  work  the  proportions  vary- 
ing with  the  season  and  temperature.  French 
recipe :  Black  pitch,  28 ;  Bui;guiidy  pitoh,  28 ; 
beeswax,  16  ;  grease,  14  ;  yellow  ocher,  14. 

Melt  4  parts  beeswax ;  1  part  Canada  balsam 
(balsam  of  tir) ;  pour  while  hot  on  thin  jiaper,  so  as 
to  cut  in  strips  for  convenient  use  ;  a  little  vermil- 
ion added  keeps  iiisexits  from  the  scion. 

Another  grafting  composition  used  by  nurserymen 
is  clay  tempered  with  water,  to  which  a  little  lin- 
seed-oil is  sometimes  added. 

Oraille.  A  single-aU  file,  or  fioai,  having  one 
curved  face  and  a  straigltt  one,  used  by  comb- 
inakcrs,    See  CnMB, 

Chain.  1.  (Weight.)  The  unit  of  weight  in  the 
English  system.  7,000  grains  make  one  pound 
avoirdupois,  and  5,760  grains  one  jwund  troy,  or 
apothecarv's  weight.    See  Poukd  ;  I/nit. 

2.  {Painting,)  A  style  of  painting  in  imitation 
of  the  natunil  grafn  of  wood. 

S.  Tlte  haiT  side  of  skin  ;  in  contradistinction  to 
the  fle^  side. 

4.  {Dyeing.)  Formerly,  a  red  dyti  prepared  from 
the  coceus  insect,  or  kermes.  Now  applied  to  a  firm 
dye  as  one  applied  thoroughly ;  tn  tne  icool,  not  in 
the  teefr. 

5.  The  direction  of  the  fibers  in  wood,  etc,  and 
of  the  strata  or  cleavage  in  stone,  slate,  etc. 

Oraln-bln.  A  box  or  a  compartment  in  a  granary 
or  elevator  in  which  grain  is  stored.  In  the  large 
buildings  for  trans-shipping  and  storing  grain,  and 
known  as  levators,  the  apartment  at  Ute  top  of  the 
building  into  which  the  grain-cups  discharae  has 
distributing-pipes  to  the  various  bins,  and  thesu 
have  funnel-shaiNKl  bottoms  and  valves  for  discharg- 
ing their  contents.  See  Elkvator. 
'  Grain-bincl'er.  An  attnchment  to  a  liaivcbtcr 
for  biniiing  a  pnvcl  into  a  sheaf.    See  Iti'APEn. 

Graln-bnils'er.  The  grain-bniiser  is  for  mash- 
ing grain  for  feed,  to  reni^r  it  more  digestible.  It 
does  not  amount  to  grinding  but  cnishes  the  kernel, 
com,  or  oats,  and  puts  it  in  a  better  i-nuditicn  for 
feed,  for  obvions  reasons  which  need  not  be  explained 
liere.  It  is  a  very  common  practice  in  England,  and 
will  be  here  wlicn  economy  is  much  studied.  A 
bruising -mill.    See  GltlKDlNO-HtLL. 

The  machine  has  two  iron  rollers  of  differing  di- 
ameters, which  are  turned  by  connecting  cog-wheels 
of  the  same  size,  so  that  a  iiihbing  is  added  to  the 
crushing  action.  A  fluted  roller  below  the  hopper 
receives  the  grain  from  the  hopper  and  feeds  it  to 
the  rolls.    See  Oil-cake  Breakek. 

Gkain-oleao'er.  1.  A  machine  in  which  wheat, 
oats,  rye,  and  barley  are  separated  from  their  chaff, 

Kg  2277. 
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dost,  and  pieces  of  straw,  —  the  result  of  the  thrash- 
ing operation.  A  Fannimo-iiili.  ;  a  Winnuwihg- 
UACHiME  {which  see). 

2.  The  nhott  or  cleaains  portion  of  a  thrashing- 
machine  which  acts  after  the  thrasher  and  the  straw- 
carrier.    See  Thrashing-machine  ;  SEPAitATOU. 

3.  A  machine  in  which  grain  is  rid  of  cockle, 
garlic,  etc .,  wliich  are  so  nearly  the  size  and  weight 
of  the  grain  that  the  size  of  mesh  and  strength  of 


It  was  regarded  as  a  cariosity  merely,  until  a  man 
appeared  who  was  able  to  appreciate  it. 

Th«  system  of  diill  huawindiy  of  Britain  is  tlie 
invention  of  Jethro  Toll,  a  farmer  of  Berkshire,  Eng- 
land, who  was  an  original  thinker  and  innovator. 
He  introduced  his  system  in  1701,  and  published 
his  "  Horse-hoeing  Husbandry  "  in  1731.  His  spe- 
cial object  in  drilling  was  to  put  the  plants  in  rows, 
which  would  allow  tliem  to  be  hoed  by  machinery. 


blast  of  the  fanning-mill  are  inelfective.  Fig.  2277  |  He  brought  l»ai&i  and  money  to  tlie  scheme,  and 
^ows  one  form,  in  which  the  cylinder  has  a  bard  I  impovcrOied  himself,  being  rather  too  far  ahead  of 
[leriphery  which  is  held  in  contact  with  the  smaller  |  his  time.    As  Loudon  observes,  be  "  had  very  few 


rollers  by  springs ;  the  latter  have  soR  surfacea, 
which  catch  the  cockle,  garlic,  etc.,  and  carry  it 
away  to  be  removed  by  brushes  and  separately  dis- 
charged, while  the  dust  is  blown  away  by  a  fan. 

4.  A  machine  in  which  gmin  is  rubbed,  brushed, 
and  blown  to  remove  smut  and  dost.    See  SuuT- 

UACHINB. 

Gndn-oon-va^'or.  A  series  of  cuns  on  an  end- 
less band,  an  archimedean  screw,  or  a  ntost  of  air  to 
oarry  grain  in  a  conductor  from  one  place  to  another, 
in  a  Strasher,  graia-clca}icr,  amul-mill,  mill,  ivare- 
liouae,  or  elevator. 

Ctoain-^ra'dla.  A  light,  four-fingered  frame 
attached  to  Uie  snath  of  a  grain-scythe  so  as  to  catch 
the  cut  grain  and  allow  it  to  be  laid  evenly  in  a 
swath. 

Our  four-fingered  grain-cradle,  whose  post  is 
btjiced  by  rods,  and  wliose  swath  has  a  single  nib 
for  the  right  hand,  seems  to  have  originated  in 
France  ;  Loudon  (1644)  s^teaks  of  it  as  an  ordinary 
tool  in  Normandy. 

Graln-cUunp'er.  A  device  for  applying  8t«am 
to  grain  to  scald  the  bran  and  facilitate  the  process 
of  decortication.  A  jet  of  steam  ent44ring  a  tube 
where  the  grain  descends  a  series  of  inclines  is  a 
usual  method. 

Orain-drill.  A  grain-drill  may  sow  one  o^ 
more  rows  of  seed,  but  a  drilling-mnchiM,  by  com- 
mon consent  apjinrently,  is  adapted  for  "sowing 
S3cd  in  eiiuidistant  rows,  on  a  Rat  surface  ;  on  the 
tonof  a  narrow  ridge  ;  in  the  interval  between  two 
riuf^s  ;  or  in  the  liottom  of  a  common  furrow. 
Stntll  grain,  when  drilled,  is  usually  sown  in  the 
first  of  these  ways,  turnips  in  the  second,  and  peas 
and  beans  in  the  third  and  fourth."  —  Loudon. 

The  first  notice  we  find  of  a  grain-drill  is  in  that 
repository  of  the  wonderful,  —  China.  The  Chinese 
machine  is  a  wheelliarrow  with  a  hot»- 
per  for  the  seed,  and  three  spouts, 
twenty-eight  inchea  long,  by  which 
the  grain  reaches  the  ground  ;  it  thus 
drills  three  rows  at  once. 

It  a^[>t>ar8  from  a  communication  to 
the  British  Boanl  of  Agriculture,  that 
A  rutUi  aort  of  grain-drill  has  been  in 
use  in  India  from  time  immemorial. 
It  is  a  drilling  hopper  attactu-d  to  a 
]>]q,«  so  as  to  deposit  the  seed  in  the 
lurrow. 

The  first  notice  of  a  European  grain- 
drill  is  one  invented  by  a  German,  and 
presented  to  the  court  of  Spain  in  1647. 
The  same  <lrill  attnK-ted  the  attention 
of  the  Earl  of  Sandwich,  who  sent  one 
to  England.  Evelyn,  who  died  in  1706, 
speaks  of  it  as  a  machine  of  great 
merit,  and  the  invention  of  a  Spaiimnl, 
Don  Joseph  de  licscatello.  Wnrlidge, 
in  his  "  Husbandry,"  published  1669, 
also  recommends  it.  It  was  fastened 
to  the  tail  of  a  plow,  and  dropped  the 
seed  in  the  ftarrow. 


followers  in  England  for  more  than  thirty  years," 
He  died  soon  after  the  publication  of  bis  book,  and 
his  son  died  in  a  debtors'  prison,  when  such  tbiugs 
were.    Not  so  very  long  ago, 

Jethro  Tuli's  first  invention  was  a  kind  of  plow, 
with  drill  attached,  for  Kowing  wheat  and  turnips  ju 
three  rows  at  ■  time  ;  it  conMsted  of  two  aeed-Do»s 
with  a  colter  attached  to  each,  and  following  each 
other  ;  behind  them  followed  a  harrow  to  cover  in 
the  seed.  His  object  in  having  two  separate  de- 
posits of  seeil,  and  at  diffeivnt  deptlfs,  was  that 
they  might  not  sprout  at  the  same  time,  and  so  |>er- 
ha[)8  escaw  the  ravages  of  the  Ay  ;  he  also  invented 
a  tnmip-arill. 

About  1790,  Baldwin  and  Well*  of  Norfolk,  Eng- 
land, contrived  several  ingenious  improvements  to 
the  machine,  the  firxt  of  which  was  in  making  a 
sliding  axletree,  by  which  the  carriage-wheel  could 
be  extended  when  necejwary  to  the  width  of  the 
stitches  (lands),  and  so  enable  another  box  with  cuiw 
and  more  (.•olters  to  be  used.  A  drill  containing 
fourtwn  colters  could  be  thus  enlarged  to  contain 
eighteen,  or  even  twenty. 

They  also  constructed  self-regulating  levers,  to 
which  the  colters  were  attached  ;  by  hanging  each 
colter  on  a  semrate  lever,  each  lever  swinging  by 
an  ordinary  hinge-joint,  and  having  a  movable 
Wfight  at  the  outer  end  to  press  the  cuter  into  the 
soil  to  the  rec|uired  deiitb. 

After  Tall,  the  machine  was  much  improved  by 
James  Cooke,  a  cletgyman,  of  Lancashiiv,  England ; 
his  impravements  have  been  adopted  in  almost  all 
of  the  subsefiuent  machines  used  in  English  bus* 
bandry. 
Mr.  Ransome  states :  — 

*'  The  seed-box  is  of  a  peculiar  shape,  the  binder 
part  exteiiding  lower  ttuui  the  forepart.    It  is  di- 
ng. 82». 
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Tided  by  partitions,  and  supported  by  ac^ustabte 
bearings  so  as  to  preaerve  a  ivgnlar  delivery  of  the 
sued,  while  the  macbtue  is  ^tassing  over  uneven 

riind.  The  feeding  cylinder  is  made  to  revolve 
a  toothed  wheel,  which  ia  fixed  ou  each  end  of 
t^e  main  axle,  aiid  gears  with  other  toothed  wheels 
on  each  end  of  the  cylinder  j  the  surface  of  the  cyl- 
inder is  furnished  with  a  series  of  cups,  which  re- 
volve with  it,  and  are  of  various  sizes,  according 
to  the  different  seeds  intended  to  be  sown.  These 
deposit  the  seed  re^^larl^  in  funnels,  the  lower  ends 
of  which  lead  iinmedutely  behind  the  colters, 


ploughed  fiat  or  in  ridges.  The  com  and  manure 
are  sometimes  sown  through  the  same  delivery- 
tubes,  but  it  is  better  when  double  tubes  and 
colters  are  adopted,  as  the  seed  is  then  buried  two 
or  three  inches  dcepr  than  the  manure  (as  before  de- 
scribed), and  a  jmition  of  mold  jilaced  between  the 
two.  The  boxes  arc  susi^nded  on  a  center  iii  the 
middle  of  the  machine,  and  may  be  elevated  or  de- 

t)re88ed,  at  either  end,  by  means  of  a  lever,  so  as  to 
:eep  them  at  all  times  in  a  horizontal  position,  and 
to  iusure  a  regular  delivery  of  both  on  hilly  as  well 
US  on  fiat  lands.  This  arrangement  admits  of  the  bar- 
rels, which  deliver  the  manure  and  seeds,  being 
driven  by  gear  at  the  ends  of  the  boxes  in  the  usual 
way,  thus  avoiding  all  unnecessary  complication. 

Hornsby,  of  England,  was  the  tirst  to  apply  india- 
rubber  tubes  as  gmin-Bpouts  in  place  pf  the  cumber- 
some tin  cups. 

Cooke's  drill  and  horse-hoe  a  b  (English)  is  a  con- 
vertible machine,  the  seed-hoppers,  shares,  aud 
'^rain-conductora  being  attached  when  required. 
When  the  crop  is  to  be  tended,  any  kind  of  share  or 
colter  is  substituted  for  tht^  seeding  apparatus,  as, 
for  instance,  the  hoes  of  the  illustration.  These  are 
iittachcd  to  thu  beam  previously  occupied  by  the 
furrow-openers,  and  ntay  be  made  to  follow  with 
exactness  tho  intervals  between  the  rows  of  growing 
plants.  The  beam  is  attached  by  a  parallel  ar- 
rangement to  the  carriage,  and  has  a  pair  of  handles 
by  which  it  is  swerveil  laterally  to  maintain  tlie 
straight  lino  if  the  horse  deviate.  The  beam  may 
he  raised,  and  hooked  up  so  as  to  keep  the  shares 
outof  the  ground  during  transportation  or  in  turning. 

The  English  bean-drill  c  araws  a  furrow  in  the 
prepannl  soil  aud  sows  a  row  at  the  same  time.  The 
wheel  regulates  the  depth  of  the  furrow,  and  a 
lever  throws  the.  drill  out  of  gear  when  turning  at 
the  end  of  the  land. 

•  Fig.  2280  is  a  form  of  hand-drill,  mounted  upon' 
a  stock  resembling  a  single-shovel  plow,  and  restfiig 
upon  a  wheel  ;  forward  is  the  hollow  tnbe  shod  with 
a  share  k,  and  leading  the  grain  from  the  box  E-  A 


Combintd  Drill  and  Horit-Ho*. 

which  are  connected  by  a  beam  so 
an  even  line,  and  are  capable  of  being  held  out  of 
working,  when  desired,  by  a  hook  and  link  iu  the 
center.  The  seed,  as  it  ia  deposited,  is  covered  in 
by  a  harrow  fixed  on  behind.  Tlie  carriage  wheels 
are  larger  than  mmal,  by  which  means  the  machine 
is  more  easily  drawn  over  uneven  ground,  and  the 
labor  of  working  is  reduced." 

Garrett's  grain-drill  (English)  is  adapted  for  per- 
forming all  the  various  operations  of  seeding  and 
manuring  the  land.  All  kinds  of  grain  and  seeds 
may  be  deposited  at  any  re<|uired  distances  a])art, 
and  at  any  depth,  either  with  or  without  compost 
or  artificial  mannres. 

They  are  constructed  of  various  widths,  and  made 
to  deposit  the  seed  in  rows  from  six  to  fifteen  in 
number,  and  to  suit  all  descriptions  of  laud,  whether 


Simgle-Rtne  Drill. 

share  k,  following,  turns  a  furrow  upon  the  sown 
grain,  and  the  wheel  S,  following,  compacts  the  soil 
upon  the  seed. 

Fig.  2281  is  a  vertical  transverse  section  of  the 
usual  American  grain-drill,  which  is  dmwn  by  a 

Sir  of  horses,  and  has  ii  gang  of  shai-es  in  one  or  two 
nks  ;  some  varieties  of  this  drill  have  a  capacity 
fur  changing  to  a  single  or  double  bank  drill. 

In  the  exaniple,  the  feed-wheel  at  the  bottom  of 
the  grain-box  £  ut  driven  by  gearing  from  the  gi'ound- 
wheel  C,  and  discharges  into  india-rubber  spouts 
which  lead  the  seed  into  and  through  the  hollow 
share  H, 
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Orai»-DnU. 

Oratn-diy'er.  An  appftratuit  or  macIiiDe  in 
which  danin  gntin  U  drieil,  or  grain  in  ordinary  con- 
dition is  kiln-tlried  to  fit  it  for  ocean  shiumttut. 

There  are  mmiy  forms  of  the  device,  which  gener- 
ally  agree  in  that  they  aflbrd  means  for  ex^xuiing  a 
shower  of  grain  to  a  current  of  highly  dned  and 
heated  air.  The  following  kinds  may  bo  cited,  and 
it  must  be  understood  that  there  are  many  varieties 
and  modifications  of  each. 

1.  The  conveyor  system,  in  which  the  grain  from 
spoat  e  passes  cunHccutively  through  the  cylinders  B 
i'^  in  each  of  which  is  a  rotating  screw  coiiveyov 
driven  by  cog-wheels  and  having  for  axes  .hollow 


Fig.  22S2. 


'      Orain-Drptr  {  Cotutgor  Sjftlem). 

Iierforated  tultes,  through  which  the  damp  air  passPB 
rom  the  grain,  being  drawn  by  the  exhanst  fan  O. 
The  cjrlindera  connect  by  the  spont  /,  and  the  lower 
one  discharges  by  the  spout  J.  The  heated  air  from 
furnace  K  rises  into  the  chamber  above  and  sur- 
rounds the  cylinders. 

2.  The  revolving-dtp  system.  In  the  example 
the  grain  enters  upon  a  heated  cone  7,  and  thence 
jMssea  to  ft  revolving  flanged  disk  which  distributes 
It  to  be  again  collected  by  the  hopi>er  C,  fed  to  an- 
other disk,  nnd  so  on  down  througn,  in  descending 
series,  to  the  discharge-spout.  A  current  of  heated 
air  ascends  through  tlie  chamber  and  envelops  the 
grain  at  alt  times. 

3,  The  zigsag-iiicl inc  system,  shown  at  A  (Fig. 
2284).    The  grain  descends  from  a  hopper  and  is 


shifted  over  from  side  to  side  by  the  alternate  in- 
clines,  which  are  perforateil  plates  in  a  flue  occupied 
by  an  upward  current  of  heated  air. 

4.  The  annular  druvi  syattia  B  (Fig.  2284)  con- 
sists of  a  vertical  double  cylindrical  chanilier  with 
conical  ends.  The  hpace  Itelween  the  inner  and 
outer  casing  is  the  one  traversed  by  the  grain,  which 
entei"s  at  the  apex  of  the  upper  cone  and  departs  at 
tl:o  apex  of  the  lower  one.  The  inner  tmd  outer 
easinfis  arr  all  perforated  with  holes,  about  2,300  to 
the  stfuare  foot,  and  the  punching  Mng  from  with- 
out, inward,  the  slight  roughnesh  has  a  tendency  to 
turn  thcgmin  which  nibs  against  the  protuberances, 
giving  a  Fort  of  stirring  artinn  to  the  grain,  and  aid- 
ing the  exposure  of  its  whole  surface  to  tlie  stream 
of  heated  air.  The  heat  is  generated  by  a  stove  in 
the  interior  of  the  rhamlier,  and  the  heated  air 
jHu«es  through  both  casings  and  through  the  body 
of  gnin  contained  lietween  them.  The  apparatus 
stands  upon  legs  so  as  to  elevate  the  discharge  open- 
ing  that  the  falling  grain  may  be  received  into  sacks 
or  grain-barrowR  for  shipping  or  binning. 

A  damper  or  valve  at  the  discharge  ojiening  regu- 
lates the  area  of  the  exit  orifice,  and  thus  govcms 
the  speed  of  the  pas.>^e,  deteiinining  thereby  the 
time  which  the  grain  ^hall  occupy  in  its  transit,  ac- 
cording to  its  condition  and  the  necessities  of  the  esse. 

5.  The  spiral-flue  system  V,  which  consists  of  a 
long  spiral  tube  traversed  by  a  flue  from  a  stove. 
The  sides  of  the  tube  are  full  of  fhie  perforations, 
and  the  draft  is  upward  between  the  two  surfaces 
and  outward  through  the  perforations,  carrying  the 
moisture  from  the  grain,  which  descends  in  a  shower 
between  the  flue-pipe  and  the  [wrforated  casing. 

6.  The  travrUng-belt  systeni  D  consists  of  a  fur- 
nace nir-box  and  travel  ing- belt  which  receives  ita 
gmin  from  a  hopper.  Grain  from  hopper  a  fails  on 
to  l>elt  h,  which  travels  over  the  grated  top  of  the 
box  r,  which  is  heated  by  air  from  fan  d  and  tubes 
e  whi<:h  form  the  box  ami  t)asket  grate  of  the  fur- 
nace. After  jtassing  the  length  of  the  box  the  gndn 
is  caught  l>etween  the  belts  b  and  /  and  returned  to 
the  hopper  fur  a  repetition  of  the  c^ration,  or  88  it 
descends  is  intercepted  by  a  sinut. 
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7.  The  Totary-drum  system,  in  which  an  inclined 
cylinder  of  wire  contains  the  grain  which  tumbles 
orer  and  over,  anil  eventually  is  dischai!^^  at  the 
lower  end  of  the  cylinder,  which  rotates  in  a  cham- 
ber heated  by  a  furnace. 

8.  The  ftoor-and-acraper  aystem,  in  which  grain 
wsses  IhHn  flora  to  floor,  acrapeni  distributing  and 
discharging  it  on  and  from  the  respective  floors  in 
the  series. 

E  F  {Fig.  2284)  show  two  forms  of  this.  In  E 
the  ttpn^t  cylindiioal  chamber  has  a  series  of  cir- 


2.  An  infusion  of  pigeon's  dung  for  giving  flexi- 
bility to  skins  in  the  process  of  tanning.  Also  called 

baU. 

8.  A  knifd  used  by  tanners. 
Grain-fork.   A  light  fork  with  long  and  curved 
tines,  used  for  pitching  gavels  of  cut  grain  on  to  a 


FI(.2S86. 


wagon  when  the  straw  is  too  short  for  convenient 
bindine.    A  ftariey-fork. 

Orun-gage.  A  device  for  weighing  grain.  It 
has  a  meaftiire  of  given  capacity,  and  a  scale  beam 
which  is  graduated  to  give  the  weight  in  pounds  and 
fractions  of  a  measured  bushel. 

Grain -har'vMt-er.  A  machine  for  cutting 
standing  grain.  There  arc  many  varieties,  and  the 
idea  is  as  old  as  the  time  of  Pliny,  a.  d.  7&.  In  his 
time  the  plains  of  Gaul  were  reaped  by  a  machine- 
driven  by  one  ox  harnessed  between  shafts.  Tlic 
head  of  the  groin  was  cut  from  the  fltraw  and  fell 
into  a  large  box  which  formed  a  part  of  the  machine. 
See  Reaper;  Olover-seed  Harvester. 

Graln-tHdl'er.  A  machine  for  taking  the  cortex 
or  skin  from  grain,  making  hutletl  wheat,  pearl  bar- 
ley, hominy,  as  the  case  may  he.  Known  also  as  a 
€tea)rtieator,  d^nmning'tnaeAine,  hominy-marMru, 
etc 

Wheat  is  slightly  scalded  with  steim  and  then  fed 


,.  
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caUr  perforated  floors,  with  alternate  central  and 
marginal  discharge  ajiertures.    Rotary  conveyors, 
alternately  centrifugal  and  centripetal,  convey  to  the 
apertures  the  grain  which  falls  from  floor  to  floor. 

In  the  other  example  F  the  grain  is  moved  alter- 
nately to  the  right  and  left,  over  finely  perforateJ 
plates,  by  the  slats  or  endless  chains  which  pass 
over  the  plates.  Hot  air  from  a  blast  or  other 
means  jiasses  upward  through  the  plates  and  grain. 
The  grain  drops  from  the  end  of  each  plate  to  the 
one  immediately  beneath. 
,  Ontafsr.  1.  The  brush  used  in  ^ram^  or 
nmtating  woods. 
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betveen  nqghened  surfaces  in  motion^  or  it  is  nibbed 
between  stones  or  disks  wbicli  are  set  at  aach  ft  dis- 
tance apart  oa  not  to  grind  it.  In  the  cxauiple,  in- 
cHued  serrated  plates  are  attached  to  the  cose  of  the 
machine  and  intervene  between  similar  plates  at- 
tached to  the  vertical  revolving  shatt.  The  grain 
is  alternately  ejected  from  the  latter  and  retametl 
the  former,  and  is  thus  suttjected  to  the  siicces- 
Bum  of  rasping  devices,  and  is  eveutnally  discharged 
at  the  bottom  of  the  case  and  cleaned  by  a  blast  of 
air.  8««  Cotton-serd  Hitlleh  ;  Hohikt-mill, 
etc. 

Graining.  1.  {Leather  Manufacture.)  a.  The 
process  of  rubbing  leather  with  a  board  to  raise  the 
grain.  The  leather  having  been  shaved  to  a  thick- 
ness at  the  beam,  and  daiibed,  is  hung  up  to  diy, 
and  is  then  K)lde<l,  grain  side  in,  and  rubbed  on  the 
tiesh  side  with  a  pommel  or  erippler  to  give  the 
leather  a  granular  apiiearance  and  render  it  KUpple. 
See  Crippleu. 

The  hide  is  then  extended  and  rubbed  on  the 
grain  side.    This  is  termed  bntimng. 

b.  A  process  for  giving  markings  to  a  surface  of 
leather  to  imitate  tfie  wrinkleil  apnearanee  of  mo- 
rocco, hog>.tkii),  and  some  other  leatners. 

2.  {F<iinting.)  The  imitation  of  the  natural 
grain  of  wood  by  means  of  tools.  Comlw,  brushes, 
and  the  comer  of  a  folded  rag,  are  used  in  making 
the  various  jnttems. 

3.  {Lithograph)/. )  A  mode  of  giving  a  certain 
texture  to  the  fiice  of  a  stone.  One  stone  is  laid 
u]>on  another  with  a  <|aantity  of  sifted  sand  of  a 
given  fineness,  and,  by  a  peculiar  osttillation  and 
gradual  progression,  the  Bumce  is  cut  into  a  set  of 
tine  prominences  more  or  less  deep  and  distant,  ac- 
cordmg  to  the  character  of  the  work  to  b^  placed 
upon  the  stone, 

Orain'tng-board.  {Leaiher  Manufaetun.)  a. 
A  board  on  which  leather  is  spread  while  being 
grained  by  the  crippler. 

b.  A  board  with  a  surface  impressed  or  engrave*! 
with  a  pattern,  in  imitation  of  tne  iialural  grain  of 
BOtiie  kmd  of  leather,  and  used  to  confer  the  same 
appearance  upon  other  leather  by  pressure. 

Sralntng^ma-olllne.  1.  A  roller  with  a  pat- 
tern suifnce  repr«itenting  the  grain  of  wood,  and  used 
to  transfer  the  pattern  in  tHiint  to  wood.  In  the 
example  (Fig.  2287),  the  roller  is  an  elastic  air-bag, 
which  receives  its  paint  from  au  endlcKS  graining- 
belt 

In  the  graining-machine  for  buckets  the  pail  is 
placed  on  a  block  rotated  by  a  winch,  and  the  pat- 
tern roller  is  brought  alternately  in  contact  with  the 
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pail  and  iDking-roller  the  action  of  a  treadle  ind 
weighted  cord.  The  surface  of  the  pattern  roller  is 
mode  in  removable  segments,  so  that  the  pattern 
may  be  vniied  in  imitation  of  staves  of  different 

wootls. 

2.  {LeiUhfr  Manufacture.)  A  machine  having 
rollers  with  raised,  parallel,  straight,  or  diagond 
threads,  which  indent  the  goat  »r  sheep  skins  and 
confer  the  wrinkled  appearance  to  morocco  leatho-. 

In  the  example,  the  horizontal  table  vibrates  be- 
neath the  swinging  sector,  whose  surface  has  the 


Fig.  2288. 
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grained  pattern  which  is  to  be  impressed  upon  the 
leather  which  is  between  the  sector  and  the  table. 
The  graining  is  nometiines  given  by  hand,  by  boanls 
or  rollers  pressed>u]ion  the  grain  side  of  the  leather. 

Grainane-tool.  Hand-tools  re.si'mbliiig  combs 
(Fig.  2287),  for  imitating  in  jwinting  the  lines  which 
represent  the  growths  of  timber.  A  light-coloreil 
coat  of  paint  is  allowed  to  dry  and  a  darker  eoat  laid 
over  it.  While  this  is  yet  damp,  it  is  marked  by  tlie 
grain ing-tool,  which  removes  some  of  the  darker 
|)aiut  and  leaves  white  stripes  behind  it.  The  grain- 
uig-tools  are  of  steel,  horn,  woo<l,  or  leather,  are  of 
different  grades  of  fineness,  and  have  varying  nunt- 
Ix-rs  of  teeth. 

Graln-leath'er.   1.  Dresseil  horse-hides. 

2.  Goat,  seal,  and  other  skins  blacked  on  the 
grain  side  for  women's  shws,  etc. 

Oraln-meter.   A  menus  for  measuring  grain, 

Hg  SU». 
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sonietimes  by  bulk,  bat  "more  usually  iu  the  great 
gr&in  markets  of  the  United  States  by  weight,  as 
the  basbel  of  grain  of  a  given  grade  of  quality  has  a 
legal  weight.  In  the  example,  a  measure  is  placed 
under  each  branch  of  the  chute,  and  as  the  gate  is 
movefl  to  dir^t  the  grain  into  either  branch  the  act 
ia  denotvd  by  the  register,  which  simply  keens  count 
of  the  nnmlwT  of  motions  of  the  handle.  This  may 
be  used  on  thmshing'inacliines  and  in  iUling  meas- 
ures from  granaries,  but  is  not  bo  well  adapted  for 
the  larger  needs  of  the  warehouse  and  elevator.  (See 
Elevatob.)  In  these,  a  hopper  is  poised  at  the  end 

of  a  graduated 
ng.2St90.  beam,  weighted 

for  a  given  num- 
ber of  bushels, 
Eayflfty.  As  the 
lieam  rises,  the 
valve  at  the  bot- 
tom of  the  hop- 
peris  nulled,  the 
grain  discharged, 
and  the  process 
repeated.  Auto- 
matic registering 
devices  may  be 
used. 

In  another 
form  (Fig.  2290) 
the  space  be- 
tween the  disks 
is  partitioned  by 
Grai»-JUct«r.  raaial  divisionN 

into  receptacles 

for  grain  as  it  falls  from  the  hopper  ;  the  spaceti  are 
successively  presented  for  fi^Hng  and  disrharging  by 
the  revolution  of  the  shaft.  The  rotations  ofthe 
wheel  are  registered  by  a  system  of  wheels,  like  the 
gu-meter. 

Gfain-nKdaf  en-MT.   A  device  for  damping  the 

cuticle  of 
Fig-  2291.  ^-''^^^  gmin,  in  or- 

der to  enable 
bran  to  be  more 
rendily  removed. 
The  sfeam  is  forced 
through  a  perforat- 
ed plate  or  shield, 
and  is  thrown  in 
jets  into  wheat  as 
it  falls  from  a 
chute,  A  drip- 
pipe  is  placed  just 
.  „  .  Deneath  the  per- 

Qra^^Mom^.  ^^^^ 

carries  off  the  condensed  steam. 

QraizHake.  1.  A  rake  used  in  raking  grain  in 
the  swath  into  gavels  for  binding. 

2.  A  rake  used  by  one  who  rides  on  the  reaper 
in  nking  gavels  from  tlie  platform  of  thft  Inacbine. 

Grains.  1.  A  residuum  of  filler  and  insolu&le 
matters  after  infusion  or  decoction  ;  as  the  ffraing 
of  malt  after  the  wort  ia  decanted. 

2.  A  harpoon  with  sereral  herbs.  A  five-pronged 
Gsh-apear. 

3.  Plunge,  as  of  a  fish-spear  or  fork. 

4.  A  bating  solntion  of  birds'  dung,  nsed  in  de- 
(tn^ing  the  effect  of  lime,  and  in  improving  the 
flexiUhty  of  leather. 

5.  Pieces  of  sheet-metal,  cast-iron,  or  tinned  iron 
inserted  into  a  mold  for  the  purpose  of  supporting 
an  acceswry  portion,  such  as  a  core,  in  position. 

Oraln-aaok'ar.  A  device  for  sacking  grain.  In 
the  example,  the  grain  is  raised  by  an  endless  apron 


and  backets,  and  is  discharged  through  an  ac^ust- 
able  tube,  to  which  bag  hooks  are  attached.  See 
Bao-holdkr. 

Oraln-ecour'er.  A  maf^hine  for  cleaning  grain. 
A  mniU-miW,  A  machine  in  which  grain  is  nibbed 
and  chafed,  and  eventually  sorted  into  qualities  by 
gravity  and  blast. 

Grain-acreen.  A  shaking  sieve,  or  a  rotating 
cylindrical  reel  of  wire-eloth  in  which  grain  is  sorted 
by  quality,  according  to  ito  ability  to  pass  throngh 
the  mesh<-8  of  the  neve.    The  grain-screen  is  a  part 


r"~T~l    Mi    I  .  :(1UJ 


of  every  fanning.niill :  it  is  also  used  in  the  tepam- 
tor,  which  is  a  thrasher  and  cleaner.  It  is  also  used 
OS  a  means  of  cleaning  grain  from  cockle,  cheat, 
gra-sB-seeds,  and  dust ;  especially  wheat  for  seed. 

Fig.  2294  shows  a  reciprocating  foiTU  of  the  de- 
vice ;  the  riddle  and  screen  are  suspended  upon  ad- 
jnstahlc  straps  and  Iwve  a  very  rapid  motion  com- 


mnnicated  by  means  of  a  cam-wheel  and  lever.  The 
riddle  is  agitated  in  the  opposite  direction  to  the 
screen. 


Digitized  by 


Googl 


GRAINS-DRYER. 


1008 


GRANARY. 


GralnB-dry'er.  An  apparatus  for  drying  the 
spent  tiiiilt,  known  as  brewer's  grains,  or  other 
similarly  sodden  matenal.  The  illustration  shows  a 
regular  plant  for  this  purpose,  consisting  of  a  aeries 
of  six  cylindrical  casings,  with  rotating  {)addle>sbafts 
(Iriveu  by  bevel-gearing  from  a  singli:  idiaft  rotated 


heated  air  through  the  gnuns,  the  hot  vapor  passing 
out  at  th«  upptr  part  of  the  cyliudi-r. 

Gkrain-sep'a-ra'tor.  A  thrashing-machine. 
See  Sepakatuk  ;  TiiRASiiiKa-MACHl»£ ;  Ubain- 

8CREBN  ;  FaN.\  I  NO-HILL. 

Gndn-«llov'0L   One  for  haodling  grain  in  bag- 


Fig.  2196 


^L.- 1   .  ,    -  '  ' 


Fig  2297. 


by  power  from  the  engine.  The  casings  are  heated 
by  steam-pipes,  and  tlie  grains  pass  into  one  end  of 
the  cylinder  and  out  at  the  other,  being  then  ele- 
vated to  the  npper  floor,  where  they  are  sacked. 
Grains  are  driea  for  feed,  spent  hops  for  roannre, 
sprouted  gruna  for  malt.    A  fon  drives  furnace- 


UraiH-Shot^t. 


gitig,  on  the  floor  of  a  kiln,  granary, 
or  warehouse,  or  in  the  hold  of  a 
vessel  where  it  is  in  bulk.  In  the 
example,  the  swinging  handles  are 
attncheil  in  positions  to  bring  the 
weight  of  grain  evenly  on  both 
hands  to  facilitate  the  tjioveling  of 
the  same. 

In  the  more  usual  form  it  is  a 
scoop-shaped  shovel. 

Orain-teat'er.  A  means  for 
weighing  Hmall  quantities,  as  sam- 
ples of  grain.  The  cup  has  a  known 
caparity,  as  a  certain  aliquot  part 
of  a  bushel,  and  the  divisions  on  the 
scale  indicate  the  pounds  vliich  a  Grain-Tuur. 
bnshelof  the  grain  tested  would  weigh. 

Grain-tlinwh'ar.  A  machine  for  operating  on 
grain  in  the  sheaf  to  remove  it  from  the  straw.  See 
Thrashing-machine. 

Orain-tiu.  Cryatnlline  tin  ore.  Metallic  tin 
emelted  with  charcoal.  Tin  redaoed  from  tlie  loose 
grains  of  tin  stone. 

Grain-wheel.    (Hutbmdrjf.)   The  wheel  if  of 


1%  «M. 


Oram-Hnntittr,  thommg  QmiH-^VhttL 


a  harvesting-machiae  which  supports  the  outer  end 

of  the  finger- bar. 

Oralp.    A  manure  or  potato  fork. 

Gran'a-ry.  A  bin  or  nonse  for  storing  thra.sbeil 
grain. 

In  the  cradle  of  civilization,  Egypt,  the  grana- 
ries were,  on  a  costly  and  unsumas.<:ed  Rfale,  They 
coufdated  of  buildings  in  which  the  bins  were  nr- 
ranged  in  a  double  i-ow  of  brick  structures,  like 
ovens. 

These  were  probably  of  adobe,  and  had  two  doom  ; 
an  upper  one  through  which  they  were  filled,  and  a 
lower  one  through  which  the  grain  was  removed. 
They  were  a.<*cended  by  steps,  as  shown  in  the  illus- 
tration, which  is  from -a  painting  in  the  tomb  of 


Rotei  at  Ben!  Hassan.  The  grain  is  measured  and 
noted  by  attendant  clerks,  as  shown  in  another 
painting. 

Demosthenes  tells  us  that,  of  the  whole  foreign 
importation  of  grain  into  Attica,  one  lialf  came  from 
the  Scythiftn.s  of  the  Euxine,  and  estimates  its 
amount  in  ordinary  years  at  400,000  medimni  = 
600,000  bnshels.  Tlie  fertility  of  the  soil  and  the 
habits  of  the  peonle  remain  nearly  the  same,  and  the 
trade  of  Englana  with  Odessa,  at  the  present  time, 
is  a  counterpai-t  of  that  which  twenty-tliree  centuries 
ago  was  carried  on  between  Atliens  and  the  Scyths 
of  the  Pontns. 

"The  Greeks  in  former  times  [Strabo,  a.  D.  16] 
imported  from  the  Chersonesus  com  and  the  cured 
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tish  uf  Pains  Mseotus.  Leiicon  is  said  to  have  seat 
to  the  Athenians  2,100,000  medimui  of  grain  from 
Theodosia  (a  town)."  A  medimnas  was  about  1^ 
boshda,  English. 

A  Sicilian  bushel  of  wheat  in  the  time  of  Po- 
lyhins  (150  b.  c.)  was  worth,  in  Cisalpine  Gaal, 
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Lombardy,  and  Piedmont,  4  oholi  per  bushel,  barley 
2  oboli.  '  The  obolus  was  abont  8  cents. 

The  taveni  price  there  for  a  good  meal  was  ^  obolus. 

The  granaries  of  the  Romans  were  of  several  kinds, 
and  were  enumerated  at  327<  One  kind  was  a  build- 
ing with  heavy  brick  walls,  and  a  hole  in  the  roof 
through  which  it  was  filled.  Another  was  a  stnic- 
tare  raised  on  wooden  columns. 

In  Thrace,  Cappadocia,  Spain,  and  Africa,  grain 
was  laid  np  in  pits  lined  with  chatT.  Caverns  and 
cisterns  were  used  in  Palestine.  A  similar  imctice 
yetprevails  in  Tuscany. 

Gmmd-ao'tlon.  A  piano-forte  action,  in  which 
three  features  are  combined  :  1,  a  hammer  to  strike 
the  string  ;  2,  a  hopper  to  elevata  tha  hammer,  and 
then  esca[nng  thervftom  leave  the  latter  instantly 
to  fall  away  from  the  string,  independently  of  the 
position  of  the  key ;  and  S,  a  ehidi  to  catch  the 
hammer  and  prevent  rebounding. 

Qrande.  (Sugar  Manufadure.)  The  largest 
evaporating-pan  of  a  t>attery. 

Qrand-pl-a'ao.  A  harp-shaped  piano,  whose 
fonn  ia  saggested  by  the  varyins  lengths  of  the 
strings,  the  mechanism  being  introauced  in  the  most 
effective  manner  regardleH  of  the  dimensioDa  of  the 
instrument,  as  in  the  sqnare  or  cottage,  where  the 
motions  are  incommoded  to  bring  the  instrument 
within  certain  limits  or  jm>portions.  See  Fiano- 
POKTE. 

Certain  [nano<forte  movements  are  invented  for 
and  known  as  grand-actions. 

The  grand-piano  has  three  strings  to  each  note. 

The  bi-chord  or  aemi-grand  has  hut  two  strings  to 
a  note,  but  has  the  grand  movement.  The  cotiage  or 
boitdoir  grand  has  shorter  strings,  and  is  least  bulky. 

The  gruTui  square  has  the  movement  ai  the  grand 
in  a  square  case. 

The  upright  grand  was  set  on  end,  and,  being  nn- 
wieldy,  was  saperseded  by  the  cahin^  in  which  the 
frame  came  down  to  the  floor,  long  vertical  rods 
transmitting  the  movement  of  live  keys  to  the  upper 
ends  of  the  wires. 

Granite.  A  hard  and  durable  ailicious  stone 
composed  of  quartz,  feldspar,  and  mica  conglom- 
erated. 

Gneiss  has  similar  components,  ^t  {a  stratified. 

Oran'ite-axe.  {Quarrying.)  A  stone  axe  for 
^Ihng  granite. 

Oxan'ny'B  Knot.  {Kautical.)  A  knot  in  which 
the  second  tie  ix  across,  differing  from  a  reef-knot, 
in  which  the  end  and  outer  part  are  in  line.  See 
Knot. 

ann'a-la'ted-«taeL  {Metallurgy.)  Melted  pig- 
iron  ia  scattered  by  a  wheel  into  ■  cistern  of  water, 
and  tbos  reduced  to  fta^entM.    These  are  im- 


bedded in  powdered  hematite  or  spany  iron  ore,  and 
subjected  to  furnace  heat.  The  exterior  of  the  frag- 
ments become  decarbonized,  and  thus  reduced  to 
the  condition  of  malleable  iron.  The  metal  is  made 
homogeneous  hy  melting,  and  steel  is  produced. 

QiHpe-ahot.  Sjtberical  iron  shot  rather  less  than 
half  the  diameter  of  the  bore  of  the  piece  for  which 
they  are  intended,  and  put  up  in 
stajuU  consisting  of  three  tiers  of      Pig.  MOO. 
three  sliot  each  ;  the  stand  has  a  cir- 
cnlar  cast-iron  plate  at  top  and  bot- 
tom connpctrd  by  a  bolt  and  nut ; 
two  rings  Mnd  the  tires  together  and 
keep  them  in  place.    Grape-shbt  are 
now  little  used,  except  with  gnns  of  i 
the  lai^r  caliheiB,  from  Sl-poundeis 
upward 

Quilted  grape  are  formed  by  dewing 
the  shot  np  in  a  sort  of  canvas  bog, 
which  is  RitenTOrda  wrapped  around ' 
with  twine  or  cord,  t,o  as  to  form  Gr^t-Sliat. 
meshea ;  musket  bullets  put  up  in 
this  way  were  formerly  employed  for  blunderbusses, 
wall-pecea,  and  small  artillery. 

Orape-trallls.  A  structure  on  which  gni>c- 
vinea  are  trained.    See  Trellis. 

Previous  to  1547  (time  of  Edward  VI.)  grapes 
were  brought  from  Flandeiii  to  England.  The  vine 
was  introdnced  into  England  in  1552.  Tlie  state- 
ments of  the  growth  of  the  vine  iu  Britain  (time  of 
Julias  Cfesnr)  seem  to  lack  conlirmation.  One  of 
the  largest  vines  in  Europe  is  that  of  Hampton 
Court  Palace,  near  London,  the  famous  palace  built 
by  Cardinal  "Wolsey  and  given  to  Heniy  VIIl.  It 
is  stated  to  have  been  iilanted  in  1769,  and  to  have 
produced  2,272  buncnes  of  grapes  in  a  seaaon, 
weighing  over  2,000  pounds ;  its  stem  being  thirteen 
inches  in  girtli. 

GraxdL  Names  ending  in  "graph"  are  as  fol- 
lows. The  list  ia  riven  for  the  convenience  of  those 
in  search  of  a  word :  — 


Actinograpfa. 
Anaglyptograph. 

Anemograph. 

Arc(^piiph. 

Auto-chronograph. 

Auto-typograph. 

Barograph. 

Barometrograph. 

Catograph. 

Cecograph. 

Cerograph. 

Chalcograpb. 

Chorograpn. 

Chromo-lith<^raph. 

Chronograph. 

Crytograpn. 

Curvograph. 

Cyciograph. 

Ectotypograph. 

Eidograph. 

Electro-chronograph. 

Elliiisogniph. 

Embossed  typograph. 

Galvanogrnpn. 

Glyphograph. 

Glyptograph. 

Helicograph. 

Heliograph. 

Hyalograph. 

Hydro-roetrograph. 

Hyetf^raph. 

Hygrogroph. 


Ichn<^roph. 
Kinograph. 
Lithograph. 
M  agne  tognph. 
Marigraim. 


Metallograpi 

Metrograph. 

Micrograph. 

Noctograph. 

Odontograph, 

Omnigraph. 

Optigtapn. 

Orthogrtph. 

Paneiconograph. 

Pantelegraph. 

Pantograph. 

Perspectc^raph. 

Phonautograph. 

Phott^lvanograph. 

Photograph. 

Photo^ithogreph. 

Photo-metafiograpb. 

Photo-zinoograph. 

Pianogranli. 

Polygrapn. 

Scenograph. 

Seiograph. 

Scotograph. 

Seismograph. 

Solognph. 

Spbereograph. 
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Sph^mognph.  Xylograph. 
Stereograph.  Xylopyrograph. 
Teleioconograph.  ZincoKraph. 
Themietrograph.  See  aim  JAetbh  ;  SooPK  ; 

Thermograph.  Type. 
Vitrcograpn. 

Qraidklo-iili'orcMKK^M.  A  nticroscopc.  pro- 
vided with  a  redector,  which  casts  down  the  i)nag« 
upon  R  Bhe^t  of  piiif  r.  The  instrument  has  two  re- 
flectors, the  Hecona  one  of  which  is  a  prism,  across 
the  edge  of  which  the  eye  observes  the  iiuege,  wbicli 
may  be  traned  by  a  ^nc;il. 

Onph'ite.  A  form  of  carbon  occurring  in  no- 
(Inles  or  foliated  six-sided  prisms,  and  used  for 
pencils,  for  blacking  stoves,  for  crucibles,  and  for 
lubricatiug.  Graiihite  was' supposed  b^  the  earl^ 
chemists  to  be  a  carburat  of  iron,  but  it  is  now  uni- 
vereally  acknowledged  that  iron  is  only  mechani- 
cally mixed  with  it,  there  being  no  cliemical  combi- 
nation between  them.  It  may  have  a  trace  of  iron, 
hut  this  is  not  essential.  ItA  name,  graphiU,  is 
ilerired  from  its  use  in  writing  and  drawing.  It  is 
wdi  known  in  the  mechanic  arts  as  plun^ago  ii.nd 
as  black-lead,  but  the  names  have  no  relevance,  as 
plumbam,  lead,  is  not  found  in  it. 

It  is  a  unique  mineral,  useful  for  many  and  widely 
different  purposes  in  the  mechanic  arts.  It  was 
utilizMl  as  a  lubricator  in  the  immediate  neighbor- 
hood of  its  natural  deposits  two  hundred  years  ago, 
but  was  not  widely  used  till  within  the  past  few  years. 
It  can  hardly  be  exceerled  as  a  lubricator,  when  finely 
pulverized,  perfectly  pure,  and  free  from  grit,  —  condi- 
tions which  are  absolutely  necessary  for  this  use.  It 
has  been  mixed  with  clay  for  crucibles  since  the 
tenth  century,  but  was  not  generally  adopted  till 
the  foliated  variety  was  utilizeil,  in  1S27,  by  an 
American,  —  the  late  Mr.  Joseph  Dixon  of  Jersey 
City.  It  was  early  adopted  for  crayons,  and  was 
found  in  use  by  the  Aztecs  when  Cortex  landed  in 
Mexico.  It  is  indispensable  in  the  graphic  arts,  in 
the  form  of  what  are  commonly  called  Icad- 
penciU,  the  finest  of  which  were  formerly  made  in 
£ngland  from  the  granulated,  pare  graphite,  token 
from  the  celebrated  Borrowdale  Mine  m  Cumber- 
land ;  hut  after  that  mine  became  exhausted  the 
world  was  sumtlied  with  (lencils  maile  from  the  im- 

Sure  graphite  Tonnd  in  mvaria  and  Bohemia,  puri- 
ed  for  tne  purpose.  Bavaria  is  well  represented  by 
the  Messrs.  Faber,  whose  pencils  of  all  qualities  are 
80  well  known.  But  recently  the  fine  graphite 
found  at  Ticonderoga,  in  the  State  of  New  York, 
has  been  utilized  for  this  purpase  by  the  Dixon 
Omeible  Company  of  Jereey  City,  and  a  fine  quality 
of  pencils  produced,  — the  company  having  been 
awarded  the  Medal  of  Progress  for  them  by  the  Vi- 
enna Universal  Exiwsition,  1S73. 

Graphite  is  polymorphous,  has  a  bright  metallic 
luster,  of  a  steel-gray  color,  something  like  that  of 
molybdena,  but  thirker,  and  the  two  are  sometimes 
ctmioanded  by  inexpert  persons,  Imth  being  some- 
times fonned  In  flexible  lamioffi  ;  but  the  molybdena 
has  none  of  the  physical  characteristicB  even  of 
foliated  graphite,  except  the  similarity  of  color  and 
form, 

Molybdena  has  a  sp.  gr.  of  about  4,  which  is 
about  double  that  of  graphite.  Xitric  acid  attacks 
molybdena,  reducing  it  to  a  yellow  ^wder,  but  does 
Dot  affect  graphite.  Molybdena  gives  a  yellowish 
green  flame  with  the  blow-pipe ;  graphite  does  not 
Graphite  in  the  blow-iiipe  name  nims  away  to  car- 
bonic acid,  leaving  but  little  ash,  and,  if  pure, 
derolopB  no  odor.  Molybdena  deflagrates  with  niter 
much  more  violently  than  graphite.    The  formation 


of  graphite  most  common  in  the  pure  state  is  that  of 
laminat«l  crystals,  elongated  at  right  angles  with 
the  sides  of  the  vein,  if  not  more  than  from  four  to 
six  inches  wide ;  but  when  the  vein  videna,  the 
crystallization  often  radiates  fn>m  numerous  centers, 
and  the  whole  formation  is  very  beautiful ;  the 
foliated  variety  is  equally  valuable  and  more  bril- 
liant, but  rare  in  any  quantity  ;  the  aoicular  form 
of  crystal  is  not  apt  to  be  as  pure  in  the  lump,  but 
is  useful  for  most  purposes  ;  the  granulated  varitity, 
the  jnirest  of  all,  is  of  little  use  for  cnicibles,  but, 
with  suitable  manipulation,  produces  the  finest 
grades  for  electrotypmg  and  fine  lead-pencils,  and  is 
nnequaled  for  lubricating.  Pure  ^-apliite  is  abso- 
lutely free  from  grit,  *hen  pulverized  and  rubbed 
between  the  fingei's,  and  the  polish  produeetl  in  the 
same  way  is  instantaneous  and  very  brif^t,  Iwiug 
like  a  darker  shade  of  polished  silver.  It  is  also 
found  mixed  with  iron,  rhoinbspar,  and  other  forms 
of  lime,  the  rock  and  earth  in  which  the  vein  is  car- 
ried, and  many  other  foreign  sulutftnces  injurious 
for  all  the  pnr|K)ses  for  which  pure  graphite  a 
needed.  Lime,  for  instance,  is  fatal  to  graphite  for 
cnicible  making. 

It  is  very  refractory  in  closed  vessels,  but  rombuB- 
tible  in  air  or  oxygen  at  a  high  heat.  It  is  infu- 
eible.  The  laminated  and  foliated  varieties  arc  dif- 
ficnlt  to  pulverize,  reducing  to  scales  instead  of 

rins,  and  if  it  is  wanted  very  finely  divided  most 
ground  in  water. 

It  is  found  in  these  varieties  mainly  in  Ceylon, 
where  it  occurs  in  veins,  carried  in  rock  and  kaolin  ; 
the  lumps  are  ivmoved  and  sent  to  market  as  they 
are,  not  being  entirely  pure,  but  sufficiently  bo  for 
mt»[t  purposes.  It  is  found  in  many  of  our  own 
States  and  in  Canada,  in  veins  and  disseminated  in 
quartz  and  other  rock,  from  which  it  is  separated  by 
stamping  in  water  and  floating  off  the  scales ;  but 
while  this  process,  with  care  in  the  manipulation, 

Iiroducea  the  purest  graphite  for  use  in  the  arts,  it 
las  not  so  far  been  successful  except  at  Ticondernga, 
by  the  American  Graphite  Oom]«iny.  A  lai^  de- 
posit of  the  granulated  graphite  was  supposed  to 
liave  been  found  in  California,  and  a  favoral>lc  report 
was  made  upon  it  by  one  of  the  European  savants, 
but  there  is  no  real  graphite  in  the  mixture  ;  it  is  a 
sort  of  carboniferons  clay,  deceptive  in  its  phys- 
ical characteristics.  A  good,  comiteet,  granulated 
graphite  is  found  in  Sonora,  Mexico,  and  a  speci- 
men brought  to  us  from  Japan  is  of  the  same  char- 
acter ;  but  the  granulated  graphite  best  and  longest 
known  to  commerce  is  found  in  vast  quantities  in 
Bohemia  and  Bavaria.  It  is  divided  in  water  and 
floated,  to  separate  it  into  grades,  not  being  pure 
enough  as  it  comes  from  the  mines.  It  is  cheap  in 
juice,  but  poor  in  quality  for  use  in  the  arts,  except 
for  pencils  after  extensive  purification.  It  is  not 
very  refractory,  and  is  of  but  little  use  for  crucibles, 
although  long  employed  for  want  of  better.  It  is 
useless  for  polishiug,  or  for  preser\'ative  paint,  or  for 
lubricating,  and,  having  a  very  low  conducting 
power,  cannot  be  used  to  advantage  for  galvano- 
plaatics.  It  resembles  a  weak,  black  clay  in  appear- 
ance, and  has  but  two  of  the  physical  charactenstics 
of  true,  natural  graphite,  these  being  the  marking 
and  tho  gi'easy  feel  when  highly  purified.  There  are 
large  dejtosits  of  comi>act  granulated  graphite  in  8i- 
lN<ria,  but  they  are  so  far  from  any  means  of  trans, 
portation  tliat  only  the  deposit  discovered  by  Mr. 
Alberti  has  as  yet  been  made  use  of,  and  that  is  un- 
der contract  to  the  Messi-s.  Faber  of  Stein,  Bavaria, 
for  iiencils. 

Natural  graphite  has  a  sp.  gr.  of  2.089-2.245. 
Artificial  graphite  forms  on  the  inside  of  furnaces 
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and  retorts  where  coal  is  used  for  making  gas  ;  but 
it  is  so  liani  and  harsli  that  it  is  not  adapted  to 
many  uses,  and  has  lieen  utilized  only  for  carbons 
for  galvanic  batterieis  by  sawing  it  into  the  requii-eil 
shape.  Grwhite  ocean  id  the  {irimittve  and  fre- 
quently in  the  transition  rocks,  in  granite,  gneiss, 
<(uartz.  feldspar,  kaolin,  mica-slate,  schist,  crystal- 
line limestone,  and  occasionally  in  the  coal  fomm- 
tions.  It  is  generally  in  veins,  but  in  the  quartz  it 
is  often  in  disseminated  scales,  hi  Ceylon  it  it  in 
well-delmed  veins.  In  the  Unite«l  States  and  Can- 
ada it  occurs  in  irregular  veiiw  and  in  nests,  ]iatclies, 
and  pockets,  the  only  reliable  veins  known  being 
those  of  the  American  Graphite  Company  at  Ticon- 
deroga,  New  York. 

Graphite  is  the  purest  carbon  next  to  the  dia- 
mond, but  requiring  n  higher  heat  to  burn  it,  and 
leaving  a  redillth  ash  if  the  specimen  contains  a 
trace  of  iron,  as  most  of  it  does.  It  is  not  affected 
by  acids  or  alkalies.  If  the  well-known  process  of 
washing  is  not  sufficient  to  purify  the  graphite  to 
the  required  degree,  then  either  of  the  following 
methods  may  be  adopted. 

Methixl  of  Profeiwor  Kerl  of  the  Royal  School  of 
Mine^  Berlin.  Heating  to  a  red  heat  in  a  retort 
will  chang!>  the  iron  oxide  into  metallic  iron,  and 
sulphate  wdts  into  sulphides  of  metals,  for  the  ex* 
traction  of  which  employ  hydrochlorio  acid. 

Professor  Loewe  heats  the  graphite  to  a  red  heat, 
with  double  the  quantity  of  carbonate  of  potash, 
soda,  or  hydrate  of  potnsft ;  he  extracts  the  formal 
notaah  salts,  especially  the  silicate  of  potash,  ivith 
Dr>iUng  water,  heats  the  residue  gently  with  dilute 
nitric  or  strong  hydrochloric  acid,  filters,  and 
washes  oat  with  water  and  driea.  Repeating  this 
process  three  times  yielded  an  entirely  jiure 
graphite. 

Professor  Brodie  obtains  a  graphite  almost  pure, 
99.96  carbon,  by  boiling  graphite  with  acid,  and 
heating  with  hydrate  of  potash.  If  the  graph- 
ite is  pulverized,  mix  it  with  ^  of  its  weight  of 
chlorate  of  )K>tish,  and  double  the  weight  of  the 
gnphite  of  concentrated  sulphuric  acid  ;  heat  the 
mixture  in  a  water-bath  ;  a  little  fluoride  of  sodium 
is  added  to  remove  silica,  and  the  whole  carefully 
washeil,  dried,  and  heated  to  a  red  heat. 

Graphite  may  also  l)e  purilied  sufficiently  for  most 
uses  by  treating  it  with  4  parts  sulphuric  and  1  part 
nitric  acid,  wuhing  and  drying.  See  Crucible  ; 
Pencil. 

These  points  are  taken  from  the  manuscript  of  a 
work  on  graphite,  now  in  course  of  preparation,  by 
Orestes  Cleveland,  President  of  the  Dixon  Cnicible 
('ompany,  of  Jersey  City. 

Qrapb-oin'e-ter.  A  surveying  instrument  for 
taking  angles.    A  drinidrrJe. 

Q/rdcgAvo-tTpe.  A  process  invented  hy  Hitch- 
cock,  in  which  a  zinc  plate  Is  covered  with  a  Uiick 
eoottog  of  oxide  of  zinc,  placed  under  an  hydraulic 
press  to  made  a  perfectly  plain  and  hard  surface, 
the  deugn  drawn  upon  the  oxide  with  an  ink  con- 
sisting of  a  chloride  of  zinc  and  a  menstruum.  Tliis 
produces  as  to  the  parts  where  the  ink  touches  a 
very  hani  material,  the  oxychloride  of  zinc.  The 
remaining  surface  is  rubbed  away  by  brushes,  velvet, 
and  the  fingers,  leaving  the  lines  in  relief  to  be 
printed  from. 

The  process  is  more  used  in  England  than  in  this 
ooantrv,  though  it  is  an  American  invention.  The 
Englisb  illustrated  paper,  the  "Graphic,"  is  under- 
stood to  be  largely  illustrated  by  this  means. 

In  one  form  of  the  process  the  adhering  nuterial 
is  solidified  by  immersing  it  in  a  solution  of  silicate 
of  soda. 


Orap'Dalls.   A  heavy  tongs  used  for  dtagging 

logs,  chunks,  stones,  etc.    See  Grapple. 
Grap'neL   1.  A  small  anchor  having  five  or  six 

hooks  arranged  in  a 
circular  manner  on  Fig.  2801. 

the  end  of  the  shank,  ^ 
which  terminates  in  ^-'t^^^ 
H  rin^  to  which  the  .  ^ 
cable  IS  atta<'he<l.  It 
is  used  by  small  ves- 
sels  and  boats,  and 
sometimes  AN  a  kedge  ^ 
in  warping  or  ham-  O 
ing.  ■'-•'■^    <in/4  — 

2.  An  implement 
for  recovering  tool^ 
etc.,  dropped  into  a  QrofmaL 
bored  shaft ;  or  for 

breaking  and  raising  the  axial  stem  left  by  the  an- 
nular iHirer.    Sec  Guab  ';  Gkapplb. 

Qrap'ple.  1.  A  hook  for  securing  one  vessel  to 
another  or  one  object  to  another.  I'sed  in  holding 
vessels  in  engagement  while  boanling,  or  in  a  more 
peaceable  way  to  hold  them  associated  while  load- 
ing, unloading,  or  transferring  cargo.  A  grappling- 
iron. 

%  A  grasirtiig  tongs,  used  in  various  ahajies  and 
for  many  purposes. 

a  is  a  fonn  used  to  gnsp  on  each  side  of  a  rafter 
or  beam  to  form  a  means  of  suspending  bay-hoisting 
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tackle.  The  nlawa  form  a  to^le  which  is  clasped 
against  the  wood  by  tiie  veij^t  suspended  from  tlie 

sheave. 

h  is  somewhat  similar,  the  claws  being  moved  in 
by  the  weight  suspended  from  the  bi^t  of  the  oord. 

e  is  for  ice-tongs  or  clutching  other  objects  to  be 
lifted. 

rf  has  a  pair  of  toggle-bars  jointed  to  the  claws. 
«  is  a  toggle-clutch. 

/bos  claw-ended  levers  for  reaching  tools  dropped 
into  or  broken  in  bored  wells. 

giih  grab  for  recovering  well-tabea  from  bored 
wells  or  shafts. 
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GrasB-olotlL  A  light  fabric  resembling  linen, 
exported  from  the  Malay  Iftlands.  It  is  made  from 
the  fiber  of  the  "  poa,"  a  species  of  nettle. 

A  similar  cloth  in  made  from  the  Chinese  ma,  a 
species  of  eannalrit  (hemp).  It  is  perennial,  and 
(tends  np  nnmerons  stems  of  from  7  to  10  feet  in 
hight. 

The  plant  yields  three  crops  every  year.  The  first 
cutting  takes  place  in  June.  On  being  cut,  the 
leaves  are  carefully  taken  off  with  a  btiiuboo  knife 
by  women  and  children,  generally  on  the  spot.  It 
is  then  taken  to  the  hoase  and  soaked  in  vater  for 
an  hour.  In  cold  weather  the  water  should  l>e  tep- 
id. After  this  the  plant  is  broken  in  the  middle, 
by  which  the  fibrous  portion  is  loosened  and  raised 
from  the  stalk  ;  into  the  interstice  thus  made,  the 
operator,  generally  a  woman  or  child,  thrusts  the 
finger-nails  and  separates  the  fibers  from  the  center 
to  one  extremity  and  then,  to  the  other.  A  partial 
bleaching  is  effwted  on  tlie  fibers  before  they  under- 
go farther  division,  sometimes  by  boiling  and  at 
other  times  by  pounding  on  a  plank  with  a  mallet 
After  being  dried  in  the  sun,  a  tedious  process  of 
splitting  the  fibers  by  the  finger-nail  ensues,  then 
hatcheling,  followed  by  rolling  in  balls,  soaking, 
washing,  and  steeping  in  lye.  The  fibers  are  then 
splicnl  for  the  weaver. 

Otim  cirlr'tnc  Shears.  A  form  of  large  scis- 
sors with  ft  bent  shank,  and  used  for  cutting  the 
straggling  leaves  of  gmss  at  the  edges  of  grasa-plott 
and  of  gra.ss-bordered  beds.. 

GkaM-liar'Test-er.  See  Mower. 
Orauliop-per-beam.  One  form  of  workiug- 
heam  used  in  steam-engines. 
Instead  of  oscillating  in  fixed 
bearings,  one  end  is  attached 
to  a  rocking  pillar  a,  and 
the  point  of  attachment  of 
the  pitman  to  the  beam  bears 
such  relation  to  that  of  the 
piston-md  as  will  correspond 
to' the  relation  between  the 
stroke  of  the  piston  and  the 
throw  of  the  crank,  b  is 
the  radius-bar  of  the  parallel 
motion  which  secures  verti- 
colity  to  the  piston-rod. 

Graas'lng.  The  expasure  of  steeped  flax -straw  on 
the  grass,  where  it  is  spread  evenly  and  fi-etiuently 
turned  to  wash  out  the  mucilage  and  loosen  the 
aliives  and  boon.    Then  follows  breaking. 

GxaH-aeed  Sep'a-ra'tor.  A  form  of  sifter  by 
which  grass-seed  is  rid  of  larger  and  smaller  matters, 
either  grains  or  weed  seeds,  as  the  ca.se  may  be.  It 
may  have  several  sieves,  with  wire-cloth  of  varying 
fineness,  the  more  oyien  to  allow  the  gitxss-seed  to 
l>ass  and  remove  lai^r  matters,  and  sieves  with 
closer  meshes  to  bold  the  grass-seed  and  allow  cer- 
tidn  small  weed-seeds  and  uust  to  pass. 

Orate.  1.  A  gmted  box  or  baslcet,  or  a  box  with 
a  series  of  bars  for  a  floor,  in  which  fuel  is  burned. 

The  oldest  form  of  grate  may  have  been  a  row  of 
bars  laid  upon  bearers  or  stones  so  as  to  admit  air 
beneath  the  fuel  in  the  intervals  of  the  bars.  A 
ereaaet  or  fire-cage  is  also  an  old  form  of  grate.  See 
Cbe^bt. 

In  an  inventory,  dated  1606,  of  the  goods  of  Sir 
Thomas  Kvtson,  at  Hengrave  Hall,  Suffolk,  Eng- 
land, mention  is  made  of  "a  cradell  of  iron  for  the 
chimnye  to  burn  sea-coal  with,"  and  also  "j  fier 
sholve  made  like  a  grate  to  seft  the  sea-coal  with." 
The  "  cradell "  was  probably  a  standing  basket-grate. 
This  is  an  early  mention  of  the  use  of  sea-coal,  but 
the  basket  form  was  common  in  cressets. 


James  Watt,  in  1785,  jMtented  an  arrangement 
for  consuming  the  smoke  in  furnaces,  by  supplying 
the  fire  from  above  do'iynward  by  means  of  a  reser- 
voir of  fuel  in  contact  with  the  ignited  mass,  the 
fiiel  descending  by  its  own  weight  to  supply  the 
consumption. 

Combustion  was  supported  by  a  strong  lateral  cur- 
rent of  air  passing  through  the  fire  to  a  flue  on  the 
other  side,  near  the  entrance  of  which  was  a  sapple- 
mentary  fire  which  consumed  the  smoke  of  the 
first. 

Cutler  |jatentc(l  a  smoke-consuming  contrivance 
for  oi^en  fires  in  1810,  and  in  1817  DeaUn  attached 
a  metallic  box,  holding  fuel  for  one  day's  consump- 
tion, to  the  back  of  the  fireplace ;  the  fuel  was 
drawn  forward  horizontally  by  a  screw,  as  required, 
aud  in  this  way  the  smoke  was  nearly  aA  con- 
sumed. 

In  the  same  year  Hawkins  patented  a  shovel  for 
supplying  coal  to  tlie  tire  at  bottom.    The  shovel 
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had  a  cover,  and  the  contained  coal  was  pushed  for- 
ward into  the  fire  by  a  piston. 

The  revolving  grate  was  intpodnced  by  Steel  and 
Bronton,  English  patents,  about  1819. 

Grate-bars  of  hollow  tubes,  connecting  water- 
boxes  at  front  and  rear,  were  introduced  By  Chap- 
man in  1S24.    See  SMOKE-cossrMisu  furnace. 

In  1825,  Atkins  attached  a  fuel-chamber  to  the 
back  grates,  the  bottom  of  the  chamber  being  made 
to  slope  at  a  considerable  angle. 

Jeakes,  in  1854,  formed  a  movable  grate,  which 
was  lowmd  into  the  fnel-box,  gradually  innsnming 
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the  fuel  and  admitting  a  supply  of  air  from  alwve  to 
support  the  comhuEtiou. 

Rove,  in  1854,  introduced  coal  Into  the  bottom 
of  ibfl  erate  by  a  pipe  leading  from  a  side  reservoir 
of  fuel. 

In  1854,  Bachhuffner  cousumed  the  smoke  of  one 
fire  bv  passing  it  through  an  upper  fire. 

Le^hton,  in  1S56,  surroundeu  the  sides  and  back 
of  a  hre-grate  with  a  fuel-chamber,  the  fuel  being 
brought  forward  by  a  poker,  as  retjuired.  The  outer 
coal  IS  thus  coked.    See  also  Fikeplac^ 

Grates  are  known  by  many  names  indicative  of 
position,  as  lom-dowti ;  purpose,  as  steam-furnace 
mte ;  construction,  as  revolving,  shaking,  etc. 
Fig.  2304  shows  some  forms,  in  which  — 

a  is  the  ordinary  basket -grate  of  the  parlor  iire- 
place. 

b  is  the  low-down  grate  as  viewed  from  above,  the 
wall  in  aectioD. 

e  is  a  stove-grate,  in  which  the  central  oscillating 
[lortion  has  alternately  long  and  short  bar^  which 
act  in  conjunction  with  others  projecting  inward 
from  the  ring,  tlie  ends  of  each  being  deeper  as  more 
exposefl  to  wear. 

d  ia  »  cone-shaped  or  pyramidal  grate  opened  at 
its  bottom,  intended  to  be  placed  in  the  center  of  a 
fire-pot  in  a  stove.  The  bars  of  these  grates  are  in< 
clined  downwards  from  the  center  to  the  outside,  so 
as  to  |irevent  the  fire-coal,  sawdust,  tan,  etc.,  which 
it  is  intended  to  bum,  from  choking  up  the  aper- 
tures in  the  grate. 

e  is  Eaton  s  locomotive  furnace-grate.  The  con- 
geries of  grate-bars  are  in  ste}»,  and  afford  more 
OBiform  access  of  air  to  the  fueL  The  ash-pan  has 
back  and  front  dampers,  and  a  perforated  guard- 
fAaXe  in  hoat  to  govern  the  draft. 

/  is  composed  of  three  or  more  tiers,  in  combina- 
tion with  a  fire-box  and  trap-grate.  When  in  use, 
a  continuous  inclined  plane  of  incandescent  coals  is 
formed  from  the  upper  tier  to  the  lowest  grate. 

9  is  a  steam-boiler  furnace.  The  grates  are  tubu- 
lar, and  have  longitudinal  horizontal  diaphragms 
exteodiug  nearly  throughout  their  length,  -forming 
an  extension  of  the  boiter-surface  in  which  the  water 
circulates. 

In  A  the  tubes  are  combined  into  a  continuous  pas- 
sage for  the  water,  the  alternate  ends  being  connected 
by  caps  which  admit  of  expansion. 

The  commiaaion  ai^minted  by  the  House  of  Com- 
mons in  1856  to  examine  into  the  best  mo<le  of 
heating  buildingH  reported  a  fire-grate  for  heating 
berracKs,  hospitals,  etc.,  which  embodies  many  of 
the  best  features  of  previously  existing  inventions. 

Fig.  2805  illustrates  a  grate  of  this  Kind  set  in  an 
mxlinary  fireplace.  The  grate  is  placed  as  much  for- 
ward in  the  room  as  possible  ;  the  part  in  which  the 
fire  is  contained  is  of  fire-brick  ;  the  bottom,  being 
pertly  solid,  checks  the  consumption  of  fuel.  A  sup- 
ply of  air  is  admitted  from  bc^hind  the  grate,  and  is 
thrown  on  the  top  of  the  fire  to  assist  in  consuming 
the  smoke ;  the  sides  are  splayed  so  as  to  throw  the 
heat  by  radiation  as  much  as  jmssible  into  the  room  ; 
the  opening  into  the  chimney  has  no  register  ;  there 
is  a  chanil>er  behind  the  grate  into  which  air  is 
brought  from  the  outsiile  and  warmed  by  the  huge 
beating  surface  of  the  bock  of  the  grate,  increased 
by  fiatiges,  and  after  being  heated  to  from  56°  to  70° 
P.,  the  air  pas-ses  into  the  room  by  a  shaft  cnt  out 
of  the  wall  which  terminates  in  a  louvered  opening 
placed  out  of  reach,  or  a  shaft  of  sheet-iron  may  be 
fixed  to  the  wall  to  serve  the  same  purpose.  Id  the 
accompHuying  plan  and  section,  the  fire-brick  lining 
of  the  grate  is  ^own  by  the  shaded  portion  ;  the 
bade  lining  lias  grooves  in  it  terminating  in  holes 


just  at  the  bottom  of  the  splay,  which  form  air- 
channels  for  admitting  air  at  tlie  back  over  the  fire. 
The  hearth  is  made  or  a  plate  of  cast-iron. 

The  contrivance  for  admitting  air  into  the  air- 
chamber  depends  on  circumstances  If  the  fire- 
place be  biiiit  iu  an  external  wait,  the  oj>ening6  for 
fresh  air  may  be  made  iU'  tlie  back  ;  but  if  in  an  in- 
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temal  wall,  the  channel  ftom  the  ontude  may  be 
either  between  the  flooring  of  the  room  and  the 
ceiling  joists  of  the  room  below,  or  in  the  spaces 
between  the  joists,  or  by  a  tube  or  hollow  beam  car- 
ried below  the  ceiling  of  the  room  below. 

The  subject  may  be  pursued  under  a  variety 
of  heads,  where 

allusion  may  be  Ftg.2a06. 
found  to  heating, 
and  ventilating 

devices.  See 
Furnace;  Ven- 
tilator, etc. 
Also  specific  in- 

dcxesunderAiR-  -fpp|  r^-ppi^pppf 
appliances;  hrrrrfrrf ctf;rDr 

heatino-ap-  McccfiDcnrrn^ 

PLIA^■CES,  etc,  — ^  " 

2.  (Mim7ig.) 
A  metallic  perfo- 
rated plate  on 
which  ores  are 
stamped, 

Orate-bar. 
The  iron  bar  in 
a  furnace  which 
supports  the  fuel, 
A  part  of  a  giid 
in  a  furnace. 

Among  the  nu- 
merous finms 
may  be  cited  :  — 

a  a',  the  par- 
agfon-bar,  which 
has  pa-ssages  for 
air  formed  by 
notches  in  the 
upper  surface 
ex^iandcd  down- 
wardly, BO  as  not 
to  fill  with  ashea. 

b  f/  are  two 
views  of  a  grate 
bar.  The  upper 
view   is   a  top 

viewof  two  bars;   

the   lower  ono  Unu-jnu*. 
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showa  a  side  and  bottom  view,  «nth  a  Btrengthening 
belly  flanfce. 

e  is  an  inclinMl  sinking  grate  composed  of  a  num- 
ber of  bars,  with  lozeng<^-sliai)e<l  opt^ningn.  cast  in 
on«  niece,  and  so  arranged  as  to  be  openitid  iu  pairs 
or  nil  at  once,  by  levers.  The  bare  are  placed  at 
right  angles  with  the  length  of  the  grate  ;  the  air 
su]iplied  to  them  from  beneath  flows  through  their 
perforated  tops,  which  rise  above  the  surface  of  the 
grale,  and  among  the  burning  coals. 

In  d  eaeli  alternate  bar  is  supported  by  the  im- 
poMtion  of  its  inclined  edge  upon  the  oblique  sur- 
face of  the  cross-bars  at  eitner  end.  When  tlie  rock 
ban  are  moved,  they  strike  against  the  notches  and 
cause  one  end  of  the  grate-l>ar  to  climb  upon  the 
KOp^rtiiig  bar,  while  tlie  other  end  sli<le«  down  the 
inclnie  of  the  supporting  bar  at  that  end. 

e  has  spaces  between  the  fuel  [mints  which  admit 
air  to  the  incandescent  fuel,  and  affonl  an  escape  for 
dust  and  ashes  from  the  fire-bed.  Provision  is  made 
for  economically  renewing  the  fue]  points,  and  the 
constructiou  is  such  as  to  afford  a  proper  grate  sur- 
face, with  a  copious  supply  of  air. 

/has  a  steam-pipe  passing  longitudinally  through 
the  grate-bar  and  throwing  jets  of  steam  from  its 
upper  surface. 

These  are  but  a  few  of  the  numerous  kinds. 

The  grate  surface  should  be  equal  to  one  square 
foot  for  each  horse- power. 

Grafar.  1.  A  plate  roughened  by  punching 
holes  which  mise  protuberances  forming  a  rasping 
surface.  Used  for  grating  ginger,  nutmeg,  horse- 
radish, lemons,  crackers,  etc. 

2.  {Bookbiiuiing.)  An  iron  instrument  used  by 
the  forwanier  in  rubbing  the  backs  of  sewed  books 
after  pasting. 

Orate-sur'faoe.  {Steam-engine.)  The  area*  of 
surface  of  grate  by  which  air  has  access  to  the  fuel. 

In  an  average  boiler  this  is  1  square  foot  per 
horse-jvower,  and  is  expected  to  evaporate  1  curae 
foot  of  water  per  hour. 

With  the  Cornish  boiler  double  this  amount  of 
grate<Hurface  is  allowed.  With  the  locomotive,  1 
square  foot  evaporates  8  cubic  feet  of  water. 

Grat'iiig.  (Nautical.)  An  open  wood-work  of 
cro>is  stats  to  cover  hatchways  and  yet  admit  light 
and  air. 

Orav'el-car.   A  railway  balla.st-wagou. 
Orav'er.   Oraveni  are  used  for  engraving  or 
chasing  metals  or  other  materials,  such  as  fine  hard 
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woods,  in  certain  descriptions  of  ornamental  work. 
They  are  made  of  fine  steel,  which,  for  cutting  steel, 
is  tempered  to  a  "  pale  straw  "  color,  the  first  color 
that  appears  in  "  drawing  the  temper." 

Gravers  are  made  of  different  shai>e.s.  Tliose  for 
*'  line  "  engraring  are  s<)uare  or  rhomboidal  in  their 
cross  section,  and  the  end  is  sharpened  by  grinding 
it  off  obliquely,  as  seen  iu  the  figures  a  b  e.  The 
lower  edge  of  the  graver  is  termed  the  belly,  and  is 
angular  for  line-engraving.  For  engraving  lettering 
it  is  frei[uently  rounded  or  flat,  and  for  heavy  work 
is  destitute  of  a  handle,  and  is  driven  by  a  ham- 
mer. 

d  shows  the  shape  of  the  graver  used  in  stijj}>le  or 
chalk  engraving,  so  called  from  its  conKisting  of  dots 
which  resemble  the  appearance  of  chalk-drawing 
upon  rough  paper.    See  Stipflk-rsouaviko. 

e  is  a  section  of  a  square  grai-er, 

/  is  a  lozeuge  graver. 

g  hi  tire  tint  tools,  used  principally  by  wood  en- 
gravers, 

j  shows  the  work  of  a  tint  tool. 

k  shows  a  set  of  tint  tools. 

/  is  an  adjustable  double  graver. 

Qrava'atone.  A  monumental  stone  for  erection 
or  erected  at  a  grave.  The  advertisement  by  the 
Quartermaster-General,  U.S.  A.,  for  bids  for  furnish- 
ing 300,000  gravestones  for  soldiers' graves  at  dif- 
ferent nationu  cemeteries  throughout  the  country, 
brought  for«'Brd  specimens  of  all  nmterials,  —  white 
and  black  marble,  [voH.'ihed  and  plain,  sandstone  of 
various  colors,  white  and  red  clay,  vitrified  and  un- 
vitrified,  porcelain,  cryolite  porcelain,  beton-coignet, 
and  all  sorts  of  conijusite  stone ;  painted  iron, 
malleable  iron,  conipos-itions  of  tin  and  spelter, 
eopjier  and  s|>elter,  brass,  bronze,  and  wood. 

One  stone  from  Philadelphia  has  letters  cut  by  a 
sand-blnat  system  in  seven  minutes. 

OraT^im'e-tar.  An  instrument  for  detennining 
the  sjiecific  gravities  of  bodies.  Nicholson's  instni- 
roent  consists  of  a  hollow  lull  of  brass  or  copper, 
having  a  stem  rising  from  its  top  whieh  BUi>ports  a 
Clip  or  dish.  Another  dish  is  siisi>ended  from  the 
lower  part  of  the  ball  by  means  of  a  stirrup  ;  this 
dish  is  made  heavy  enough  to  keep  the  ini^trument 
vertical  when  placed  in  a  liquid  ;  and  the  weight  of 
the  instrument  is  such  that  1,000  grains  placed  in 
the  upper  dish  sinks  it  in  di^tUletl  water,  so  that  a 
mark  about  the  middle  of  the  stem  is  on  a  level 
with  the  surface  of  the  liquid.    See  Aueomrtek. 

GraT'ing.  {Kuuticnl.)  Cleaning  a  ship's  bottom 
by  burning  off  the  sea-weed  and  then  paying  the 
planks  with  pitch.  Ships  were  formerly  beached 
for  this  pnrjHMie,  and  the  work  was  done  during  the 
recess  of  the  tide.    It  is  also  called  beaming.  See 

ORAVIN-n-DOCK. 

araT'1110-dook.  A  dock  into  which  vessels  are 
floated  to  have  their  Imttoms  examined  and  cleaned, 
A  ttrydock. 

Fig.  2308. 
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The  vessel  is  floated  in  and  the  gates  at  ihe  eit- 
tnnce  closed  when  the  tide  is  at  ebb.  The  remaiu- 
ing  water  is  then  pumped  out. 

The  graving-dock  of  the  Navy  Yard  at  Brooklyn 
meaaunirj  350  feet  in  length  within  the  caisson -groove, 
and  the  main  chamber  is  98  feet  in  breadth  at  the 
top.  Thc!  width  of  entrance  is  68  feet,  and  the  d«^pth 
of  water  29  feet.  It  was  commenced  in  1841,  and 
completed  in  1851.  Great  difficulty  was  expeiienced 
in  Its  execution,  occasioned  mainly  by  the  softness 
of  the  foundations  ;  upwards  of  8,000  piles,  varying 
from  25  to  40  feet  in  length,  having  been  etu}doyeci 
iu  the  work,  which  is  stated  to  have  cost  9  2, 000,000. 
It  is  built  of  granite,  and  is  fumislied  with  iron  gates 
and  an  iron  caisaon  or  floating  gate. 

Other  larger  ones  are  now  constructed  at  South 
Brooklyn. 

Many  of  the  Liverpool  docks  have  graving-docks, 
aud  8om*j  of  the  dock-entrances  are  arrangnd  to  he 
used  as  graving-docks.  Two  of  the  latter  have  the 
following  diiDeiunoQfl :  — 

Depth  of  Water 
Length.      Width,  at  SilL  Feet. 

Canada  dock -lock  .          fiOO      100  26 

Huakisaon  dock-lock        S96        80  24.75 

Birkenhead  dock-lock       500        86  30.25 
ISjnaving-docks  of 

Liverpool   .       .  300-700  40-70  18-21 
8  Birkenhead  grav- 
ing-docks .       .          750  60-70  25.75 
10  private  graving- 
docks,  Birkeuheail  880-440  80-87  19.25-24 

GiBT'l-ty-^tter-y.   Invented  by  Callaad  or  by 

C.  F.  Varley,  London  ;  Engli-ih  patent,  December  5, 
1854,  no.  2555.  A  form  of  double-fluid  battery, 
in  which  the  fluids  range  them^ietves  at  different 
hights  in  a  singlejar  by  virtue  of  their  different  spe- 
cific gravities.  I^e  copper  or  -  element  is  in  the 
bottom,  and  the  zinc  or  +  in  the  upper  part  of  thc 
celL   See  Callacd  Battery. 

In  the  ordinary  forais  of  "gravity"  or  "Oallauil " 
battery,  if  the  sulphate  of  copper  dissolves  foster  tlmn 
its  solution  is  used  up,  the  copper  solution  rises,  Anal- 
ly touching  the  zinc,  remlenng  the  battery  nselosM. 

R.  VL  Lockwood,  ttatent  April  8,  1^73,  shows  an 
amngemRnt  for  avtdaing  this.  The  copper  element 
or  a  portion  thereof  is 
placed  at  the  point  where 
it  is  desired  to  maintain 
the  separation  of  the 
lit^uids  ;  so  long  as  the  cii  - 
ciiit  is  closed  the  coppiT 
solution  will  not  rise  alx>ve 
such  element. 

Oraua-bcME.  (Sail- 
Toad  Engine.)  The  recep- 
tacle over  an  axle  arm, 
which  contains  the  Inbri- 
eating  material. 

Qrease-cock.  {Ha- 
ehinery.)  A  faucet  by  wliich 
oil  is  admittfid  to  a  jounial- 
box,  or  other  part  requir- 
ing lubrication.  It  is  nsptl 
on  the  cylinder  cover  for 
lubricatingthepiston  with- 
out ]>ermitting  the  escape 
of  steam  or  tlie  entrance  of 
air. 

Orease-oap.  (MadUa- 
try.)    A  cup  attachinl  to 
apart  requiringlubi-ication, 
Orrau-On^  and  from  which  it  is  sup- 
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plied  with  oil.  In  the  example,  tlie  two  vulves  are 
on  the  same  stem  a  little  more  distant  apart  than 
are  their  seats ;  the  revolution  ^  the  atem  bring- 
ing one  or  the  other  of  the  valves  to  itti  seat  estab- 
lishes communication  between  the  auj^ly  cup  a  and 
the  globe  b,  or  between  the  latter  and  the  valve- 
chest.    Si-e  OiL-ctTF. 

Orease-pot.  An  iron  pot,  the  third  in  the  series 
in  which  iron  plates  are  tinned.  It  contains  clear 
melted  tallow  or  lard,  and  is  situated  between  the 
wash-poi  and  the  pan.  The  series  is  :  iin-pot,  waak' 
pot,  grease-pot,  )»w,  and  liA'jpot,    See  Tin-pute. 

Oreat-or'gan.  {Mvaie.)  One  (and  the  most 
imiiortant)  of  the  three  organs  which  are  associated 
in  large  combined  organs.  Thfy  ore  tht- grrii-organ, 
the  c/M)ir-orgnn,  and  the  stcell ;  to  which  may  be 
added  the  pedal-OTmn  or  foot-keya  for  acting  on  the 
larger  pipes.  -  The  key-board  of  tlie  greal-otwa  con- 
tains the  princijuil  keys,  and  has  the  midiSe  posi- 
tion, the  svell  having  the  highest  bank  and  the 
choir  the  lowfst.    See  OliOAX. 

Qreat  Piim'er.  (PritUing.)  A  type  four  sizes 
larger  than  Ltmg  Primer. 

Long  Primer,  89  ems  to  a  foot' 
Small  Pica,  83  ems  to  a  foot. 
Pica,  71  ems  to  a  foot 
English,  64  ems  to  a  foot. 

Great  Primer,  51  ems 
to  a  foot. 

Oreek-fire.  An  incendiary  compoaition  nsed  Id 
early  times  by  the  Tartars,  and  afterwards  1^  the 

Greeks. 

The  invention  is  ascribed  to  Collinicus,  an  archi- 
tect of  Heliopolis,  the  "city  of  the  sun,"  after- 
wards called  Baal  bee  He  is  reported  to  have  de- 
serted the  service  of  the  Caliph  and  entered  that 
of  the  Emperor  Constantine  P<^natnis  A.  D.  673. 
The  Emperor  Leo  described  its  use,  911  ;  the  Prin- 
cess Anna  Comneiia  described  its  properties,  1106  ; 
so  did  Joinville,  1249. 

In  two  sieges,  writes  Gibbon,  the  deliverance  of 
Constantinople  may  be  chiefly  ascribed  to  the  nov- 
elty, the  terrore,  and  the  real  efficacy  of  the  Greek- 
fire.  It  was  jioureil  from  large  boilers  on  the  ram- 
parts, or  launched  in  hollow  balls  of  metal,  or 
ilarted  with  arrows  and  javelins,  twisted  roimd  with 
flax  and  tow  which  had  imbibed  the  inflammable 
oil.  -In  naval  battles,  flre-ahips  filled  with  these 
<'ombu3tibles  were  carried  by  the  wind,  that  fanned 
their  flames  against  the  sides  of  the  enemy's  vessels. 
It  was  nsually  blown  through  long  copper  tubes, 
planted  in  the  prow  of  a  galley,  ana  fancifully 
shaped  into  the  months  of  savage  monsters  that 
seemed  to  vomit  a  stream  of  liijnid  fire.  The  art  of 
compounding  it  was  preserved  at  Constantinople  as 
the  palladium  of  the  stato.  Its  galleys  and  artillery 
might  occasionally  be  lent  to  the  allies  of  Rome,  but 
the  secret  of  the  Oreek-tire  was  i>(mcealed  with  the 
most  jealous  acmplc  for  above  four  hundred  years. 
The  Princess  Anna  Comnena,  in  mentioning  resin, 
.sulphur,  and  oil  as  its  components,  only  intended, 
it  is  pmbablp,  to  baffle  curiosity  by  telling  just  so 
mnch  (IS  everybody  knew  already. 

In  1098,  the  fleet  of  Alexis  Comnenus  used  Greek- 
fire  against  the  Pisans.  His  ships  had  "siphos" 
fore  and  aft,  in  form  of  syringes,  which  squirted  the 
inflamed  matters. 

It  is  btdievcd  that  the  ancient  Byzantium  was 
mariced  by  the  present  walls  of  the  Seraglio.  Con- 
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staotine  enlarged  it  a.  d.  32S,  gave  it  its  ntuoe,  and 
made  it  the  rival  of  Rome.  It  vas  taken  from  the 
Greeks,  in  1204,  by  the  Venetians  under  Dandolo  ; 
retaken  by  the  Greeks,  in  1261,  under  the  Emperor 
Uichael  Palseolosus ;  captured  by  the  Tniks  in  1 463. 
An  old  recipe  for  Greek-fire  ia  thus  givea :  — 

"  Acpkltnin,  nopta,  dragnntum,  plx  qunqoe  Oneca, 
Sulphur.  TCTi^cb,  lie  peroUo  auoque  Tltro. 
UarcntU,  Mkl  gemnue  Qneci  dtcftur  fgnb." 

Another  reads  as  follows  :  "  Tak«  of  pulverized 
resin,  sulphur,  and  pitch  equal  ]iarts  ;  one  fourtli  of 
opixipaiiiix  and  of  pigeons'  dung  well  dried,  dis- 
aolvcd  in  torpentiiie  water  or  oil  of  sulphur ;  these 
put  into  a  strong  ctose,  glass  vessel  and  heat  for  15 
days  in  an  oven  ;  after  which  distill  the  whole  in 
the  manner  of  spirits  of  wine  and  keep  for  use." 

The  contact  of  water  would  increase  the  violeoee 
of  this  villainous  compound. 

The  savans  of  the  Middle  Ages  were  well  a^vjuaintcd 
with  a  number  of  explosive  mixtures,  some  of  which 
were  especially  effective  by  the  liberation  of  poison- 
ous gases  which  asphyxiated  the  enemy.  In  effect 
like  our  modem  stink-balls,  but  not  thrown,  like 
the  latter,  from  a  gun  or  mortar,  but  pi-qiected  by 
squirts  or  in  bottles,  after  the  manner  of  a  hand- 
grenade.  Prester  John,  who  seems  to  have  com- 
bined n'gal  and  sacerdotal  powers  somewhere  in 
Tartary  about  the  eleventh  century  (some  say  the 
thirteenth),  is  cited  as  narticalarlv  skilful  in  blow- 
ing up  hU  enemiea.  He  stuffed  —  so  savs  the 
l^na  —  copper  figures  with  explosive  and  com- 
bustible materials  which  were  emitted  at  the  mouths 
and  nostrils  of  the  efligies,  making  great  havoc. 

The  Dauish  historian,  Saxo  Gntinmaticua,  A.  D. 
1200,  gives  an  account  of  a  similar  contrivance,  used 
by  a  Gothic  king.  The  devices  of  Archimedes,  who 
defended  Syracuse  from  the  Romans,  212  b.  c,  were 
mechanical  or  optical,  and  do  not  seem  to  have  in- 
volved chemical  compounds. 

Oreen-^onse.  1.  (Potfen.)  A  house  moderately 
warmed,  where  some  kinds  of  green-toarc  arc  placed 
to  become  jxirtially  dried  before  taking  to  the  fiot- 
houae,  where  the  drying  is  completed  by  strong 
heat. 

The  ware  is  then  arranged  in  seggars  and  fired  in 
the  kiln. 

2.  (HoriiculiuTe.)  A  ^ilant-house,  with  glass  roof 
and  sides,  with  facilities  tor  maintaining  an  arti&cial 
temi>erature  and  the  necessary  ventilation. 

Ore'go-il-an  Tel'e^oope.  The  first  and  most 
ordinary  form  of  reflecting  telescope,  invented  by 
Professor  James  Gregory  of  Scotland,  and  described 
by  him  1663. 

Its  object  mirror  or  speculum  is  perforated  in  its 
axis,  and  reflects  the  image  to  a  smaller  concave 
siiecnlum  placed  in  the  axis  of  the  tiilie  at  a  distance 
from  the  larger  s[>epuhim.  Tlie  image  is  viewed 
through  an  eye-piece  in  the  aperture  of  the  otgect- 
speculura.    See  Telescopr. 

Ore-nade'.  (Italian  grenado.)  A  small  shell 
weighing  about  two  pounds,  and  thrown  by  hand. 
It  13  said  to  have  been  first  used  at  the  siege  of 
Wacklindonck,  near  Gueldres.  The  right  company 
of  each  battalion  was  fonnerly  composed  of  the  taller 
men  armed  with  hand-grenadea.  Hence  the  term 
qretutdiera.  Various  forms  of  grenades  have  been 
invented,  some  containing  combustibles,  missiles  of 
various  sorts,  Greek-fire,  or  other  incendiary  com- 

euuds.    6-pouiiders,  and  even  Iaif|er  shells,  have 
en  used  ns  rampart  grenades,  being  rolled  over 
parapets  n^inst  assailants. 

The  Orxini  grenades,  with  which  an  attempt  was 
made  to  assas.sinnte  Louis  Napoleon,  were  spherical 
shells  containing  powder  and  missiles^  and  having  a 


Iai;g«  number  of  cones  or  nipples,  each  capped  with 
a  gun-cap.    They  were  made  in  London. 

Gren'a-dine.  {Fabric.)  A  gauzy  dress  goods* 
silk  or  wool,  plain,  colored,  or  embroidered. 

Grid.   1.  A  gridiron. 

2.  A  grating  of  parallel  ban,  for  a  furnace,  stove, 
window,  vault-cover,  or  sewer  opening. 

S.  A  grating.  Used  as  a  concave,  |>artia1ly  cnclos- 
iug  the  tooth^  cylinder  of  a  thrashiD^-machine,  or 
the  scutching  beater  of  a  cotton -hatting  machine. 
Ort'rfs  have  other  uses  ;  their  essential  feature  of  con- 
struction consists  in  having  alternating  bars  and 
spaces,  the  latter  afford  space  for  the  escape  of  mat- 
ter or  thepassage  of  air. 

Oild'dlB.  1.  A  miner's  sieve  for  separating  the 
ore  from  the  halvans. 

2.  A  flat  plate  of  iron  long  known  as  the  gurdel, 
and  used  from  remote  antiquity  for  cooking  flat 


Fig.  2810. 


lUvtrtOit  GriddU. 

cakes  ot  dough  upon  a  fire  on  the  hearth.  "We  find 
mention  of  the  use  of  this  implement  in  all  his- 
tories, in  the  Bible,  and  among  the  classic  writers, 
and  in  the  Egyptian  pointings.  A  bog  of  oatmeal 
and  a  gurdei  was  the  ordinary  famishing  of  a  Scot- 
tish soldier  in  the  time  of  Edward  III.  The  equip- 
ment of  the  Goths  was  substantially  the  same. 

In  the  example,  two  di«h-shaped  cast-iron  plates 
have  projecting  ears,  and  when  placed  together  form 
a  hollow  dish  to  contain  nests  for  cakes,  etc.  The 
griddle  is  supported  by  its  projecting  ears,  which 
foi-m  iounials  whereby  it  is  turned  over  upon  a  lim 
placcci  upon  the  pot-hole  of  a  stove  or  range. 

Orld'i-ron.  l.  {Hgdraulie  Sngineermg.)  A  grated 
frame  on  which 

ships  are  hauled  Hf-SBll. 
out  of  the  water 
for  examination, 
cleaning,  and  re- 
pairs. Orafrara- 
ing  of  cross-tim- 
bers which  re- 
ceives a  ship 
with  the  falling 
ti<le. 

2.  (Dojneatic.) 
A  gmted  iron 
utensil  oil  which 
fish,  flesh,  and 
fowl  are  exposed 
for  broiling.  The 
illustrations 
show  a  gridiron 
with  a  wire  grat- 
ing and  a  sneet- 
metal  rim  and 
cover ;  one  with 

legs,  and  another  griddle-shaped.   See  also  Bhoilkr. 

Gkid'l-rou^tend'u-lum.  A  compensation  i>eii- 
dulum  invented  by  Harrison.  Theltob  issupported 
by  parallel  Imn  of  two  metals  which  are  unequally 
expanded  by  heat.  Theae  are  so  disposed  that,  whik 
one  tends  to  lengthen  it,  the  other  tenda  to  shorteu 
it.  The  ratio  of  lengths  in  determined  by  the  rela- 
tive expansibility.    See  Pkxdulum. 

Grld'l-ron-valva,  (SO-.am-cn'jine.)  A  valve 
whoM-  opening  ia  divided  into  a  numl>er  of  nnrriw 
^larta  by  which  the  travel  may  be  alnidged. 


GrUHrtnu. 
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Oris,  {ffeaving.)  A  series  of  horizontal  por&llel- 
edged  bars,  also  known  tm  knivea  or  blades,  arranged 
in  a  reciproeatiiig  fr»me  ^  raise  and  lower  the  rer- 
tical  hoolced  rods  connectetl  to  the  Aeddimg  meehan' 
ism,  when  the  hooke<l  ends  of  mid  rods  are  Invught 
by  a  patteni  deviin)  within  the  jath  of  said  knives. 

Oxillaga.  (tTydraulic  EngtveertHg.)  A  stmctnre 
of  iileepers  and  cross- Iwams  Ibrming  a  foundation  in 
marshy  soil  for  a  pier  or  wharf. 

atlnd'ine  and  Poliab-lng.  See  tuider  the 
following  li»ds :~ 


Ayr-itone. 

Bob. 

Border. 

Bowldering-stone. 

Brayer. 

Bristol-brick. 

Bnish-wheeL 

BoffiDg-machine. 

Boff-aticfc. 

Burnisher. 

BDmishing-machine. 
Cadrans. 

Caae-polisLing  machine. 
Card-griDfling  machine. 
Charcoal. 

CIraring-atone. 

CofTt^poliuhing  machine. 

Colcothar. 

Corundum. 

Crocus. 

Cylinder  grindinj^  etc 
Dial 

Diamond-cutting,  etc. 
Dop. 

Drul-grinding  machine. 

Dry-erinding. 

Datcn  rush. 

Emery. 

Emery-paper. 

Bmery  vulcanite-wheel. 

Emery-wheeL 

File-grinding  machine. 

Fiiih-akiii. 

French-polish. 

Gem-catting,  etc. 

Glab-cutting. 

Glass-paper. 

Glass- polishing. 

tilazer. 

Glazing'WheeL 

Gonge-slip. 

Grinding  and  polishing 

niatenals. 
Giinding-roachine. 
Grindiug-clamp. 
Rrinding-mill. 
Grindiog-slip. 
Grinding-wheel. 
Grindstone. 

GrintUtone.  Artificial 

Grindstone-drener. 

Holystone. 

Hone. 

La)). 

Lapidary's  mill, 
liead-mul. 

Uns.    Grinding^  etc. 

Liner. 

Lost^ring. 

Marble-polishing. 

Martin. 

Hill  (mietie^  see  Hill). 


Mortar. 
MiiUer. 
Oil-stone. 
Palette. 

Paper-polishtDg  machinB. 

Plate-powder. 

Polishing  materials. 

Foliahing-mill. 

Polishing-needlea. 

PoUshing-powtler. 

Poliahing-slate. 

Polishing-snalce. 

Polishing-tin. 

Porphymation. 

Porte- polish. 

Pumice-stone. 

Putty-powder. 

Rabat. 

Rabot. 

Ragging. 

Kazor-strop. 

Reaper-bar  grinder. 

Keaper-kniro  sharpener. 

Red-stuff. 

Ritte. 

Rouge. 

Rottenstone. 

Rough  iug-mill. 

Rubber. 

Rub-stone. 

Rumble. 

Sand-blast. 

Sand-jet. 

Sand  -paper. 

Sand-papering  machine. 

8aw-grinding. 

Saw-sharpen  ing  machine. 

Scorching. 

Scratch-brush. 

Soythe-stoHP. 

Shak  iug-inachin  e . 

Shave-grass. 

Sheet-metal  polisher. 

Skate-grindcT. 

Skive. 

Slate-making  machine. 
Slicer. 

Slitting-mill. 

Sinootliing-min. 

Spade. 

Spring-polisher. 
Steel. 

Stone-grinding  machine. 

Stone-polishing  machine. 

Straggling. 

Strickle. 

Tanite. 

Tafie-carrier. 

Tool-holder  for  grinding. 

TripoU. 

TomblPT. 

Vamiah, 


Whetstone. 
Whetter. 


Whiting. 

Wood-polishing  machine. 


Giind'ing   and    Pollsh-lng  Ma-te'ri>«Ia. 

Abrasive  substaucea  used  in  the  solid  form  :  — 


Grindstone. 

Hone. 

Oil-atone. 


Charcoal, 

£meiy-cake. 

Fish-skin. 


Abrastra  snbstaoces  used  in  powder ;  materials 
stated  in  about  the  order  of  their  hardness :  — 


Diamond. 

Sapphire. 

Ruby. 

Corundum. 

Emery. 

Sand. 

Flint. 

Gloss. 

TripolL 


Turkey-stone  dust. 

Rottenstoue. 

Slate. 

Pumice. 

Chalk. 

Oxide  of  iron,  colcothar. 
Crocus  or  rouge. 
Oxide  of  tin  (»  putty-pon-- 
der. 


The  abrasive  powders  are  applied  by  thin  circnUr 
disks,  which  cause  them  to  act  as  sawa. 

On  the  i«riphery  of  wheels  which  act  as  grind' 
abmes,  glazers,  or  bitjffa,  according  to  the  quauty  of 
the  material  and  the  terms  of  the  trades. 

On  plane  aurface  of  diakn  which  form  laps. 

On  the  ends  of  rods  which  act  as  drills. 

On  slips  of  wood  which  act  as  jilea. 

Spread  ujMsn  cloth,  paper,  or  leather,  forming  a 
grinding  or  polishing  paper  or  pad,  as  the  cose  may 
be.    See  Emery-paper  ;  Sand-papeu  ;  ete. 

Orind'ing-olBmp.  A  grinding-clamp  for  cylin- 
drical work  has  two  semi-cylindrical  leaden  blocks 
enclosed  between  the  two  halves  of  the  clamp,  which 
Hg.  2812. 


m 


Grindiitg-Cbanp  and  Rod. 

are  at\justed  by  binding-screws.  The  halves  of  the 
clamp  are  ac^usted  to  the  desired  distance,  slips  of 
wood  being  placed  in  the  jaws  while  the  meltea  lead 
is  nin  in  to  form  the  cheeks. 

For  internal  work  the  grinder  consists  of  two 
senii-c^tindrical  rods  of  iron,  fitted  to  each  other  by 
dowel-pins  and  set  screws,  so  as  to  be  expanded  to 
the  required  distance.  The  leaden  cheeks  are  cast 
upon  tne  rods,  which  are  placed  in  a  moid  for  that 
purpose. 

Grindl'liig-frazne.  An  English  term  for  a  cot- 
ton-spinning machine. 

Oilnd'liig-nia-ohizie'.  Fig.  2814  shows  a  ma- 
chine in  which  the  article  to  be  ground  is  moved 
past  the  face  of  the  grindstone,  which  is  stocked  in  a 
swinging  frame  for  the  purpose  of  giving  to  the  bezel 
of  the  tool  or  implement  a  concave  form,  having  a 
greater  mdins  than  ttint  of  the  stone. 

Fig.  2314  shows  Whitelaw's  machine  for  grinding 
pulleys,  a  is  the  grindstone,  which  is  caused  to 
revolve  at  about  180  turns  a  minute  in  one  direc- 
tion, while  thtt  pulley  b  rotates  at  about  180  revolu* 
tions  per  minute  in  the  other. 

The  pulley  is  caused  to  traverse  liack  and  forth 
across  the  face  of  the  stone  by  bevel-gearing  con- 
nected with  the  crank-shaft  c,  and  is  kept  up  to  tiie 
stone  by  similar  gearing  from  the  shaft  e,  operating 
the  screws  ddd,  through  the  hand-wheel/. 
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Orindinf-  Maeiuiu , 

Grind'ing-iniU.  I.  The  original  grindiiig-iuill 
•xaa  a  mortar  ;  a  hollowed  stone  in  whose  depression 
ihe  parched  grain  was  pounded  by  a  bowlder.  Such 


bread),  artolagonua  (cake-bread),  and  many  othei-s. 
(Set-  BiiEAD.)  A  passage  in  I'liny  suggests  tliat  in 
courst^  of  time  ttie  mortar  was  lidged  and  the  pestle 
notched,  foiming  a  marhine  which  had  a  ffratiiig 
action  upon  the  grain.    See  Muhtah. 

When  tlie  upiwr  stone  or  runver  was  enlarged  and 
furnished  with  a  handle,  by  which  it  was  ratat^-d 
upon  the  nether  or  bed-stone,  the  device  may  be 
said  to  have  (TOssed  the  line  between  the  morlar  and 
the  mill.  The  gi-ain  was  fed  in  at  an  eye  in  the  axU 
of  the  runner,  and  the  meal  esca|»e<l  at  the  space  be- 
tween the  stones  at  the  outer  margin  of  thnir  effec- 
tive faces,  as  shown  at  Fig.  2316.  Such  a  mill  wax 
the  queru,  rommon  in  Italy  and  Britain  in  Bomui 
times  and  since. 

The  ancient  Egyptian  mills,  says  Wilkinaon,  were 
of  simple  and  rude  construction.  They  consistetl 
of  two  ciR'ular,  horizontal  stones,  nearly  flat ;  the 
lower  one  fixed,  while  the  wpper  one,  called  the 
rekkab,  or  rider,  in  Arabic  and  Hebrew,  turned  on  a 
pivot  or  shaft  rising  from  the  center  of  the  lower 
one.  It  was  tnmeil  by  two  women;  seated,  each 
holding  the  perpendicular  handle,  and  operating  by 
a  concerted  push  and  pull  motion.  The  modem 
Egyptian  haud-mili  is  substantially  similar.  Their 
larger  mills  were  turned  bv  oxen  or  asses,  like  those 
of  the  Romans.  The  millstones  wciv  of  hard  grit 
or  granite,  aud  are  occasionally  met  with  in  tlie 
ruins. 

The  grinding  of  grain  for  a  family  was  i>erfortned 
by  women  or  slaves,  and,  the  grist  being  usually  siif- 
licient  for  a  single  meal  only,  the  work  was  a  daily 


BtoTies  BTw  found  wnDngsl  tuo^t  untionH  pnE^tissiiLg  food 
iwjririjig  flue.h  treatoieut.  TJit:  Nurth  Aiiien«nn  In- 
dinnn,  who  hnd  maiz9i  vimi«fedit  ia  tfete  iiiisnerto 
miiki'  H  coarse  meal  or  norniny;  ^ttf^  ttotw^ft  ^fr 
villages  formed  permanent  mortars.  Their  pestles 
were  sometimes  fortuitouH  bowlders  of  convenient 
shape,  sometimes  they  were  fushioned  into  a  shape 
like  a  painter's  muller,  or  even  approximating  the 
form  of  dunib-bella.  Collections  of  curiosities  abound 
with  specimens  of  this  mdiinentary  grinding-mill. 
The  Smithsonian  Institntion  has  many  such  fnrni 
North  America  an<l  the  South  SeaH, 

The  morlariuvi,  or  mo/a  triiaaiilis,  was  a  modifi- 
cation of  this  form.^nd  Pliny  states  the  bread  mnde 
of  the  broken  gmin  to  be  suiHTior,  in  the  estimation 
of  some,  to  that  more  closely  ground  in  the  mills  of 
more  perfect  construction,  and  leaves  us  to  infer  that 
throughout  the  greater  part  of  Italy  the  grain  for 
bread  is  pounded  in  a  mortar  by  an  iron-shod  pestle. 
The  Romans  had  great  variety  of  bread,  the  best  and 
most  fashionable  the  alica;  also  o^reariua  (oyster- 


Otnlal  SEB. 

occurring  one.  Samson  grotind  in  the  prison-house. 
Job  spoke  of  his  wife  grinding  for  a  stranger.  The 
Master  spoke  of  the  days  of  tribulation  surpris- 
ing two  women  grinding  at  the  mill.  Moses  fortMule 
the  taking  of  the  millstone  to  pledge,  as  it  was  a 
man's  life,  —  a  daily  necessity,  a  grist  for  a  meal 
lieing  ground  at  a  time.  The  last  of  the  Egyptian 
plagues  was  the  death  of  the  first-bom,  from  that 
"of  Phflroah  thatsitteth  upon  his  throne,  even  unto 
the  first-bom  of  the  niaid-xervant  that  is  liehind  the 
mill."  The  citation  eeemft  to  include  the  extremes 
of  the  social  scilc. 

When  the  labor  of  eattle  was  sulwtituted  for  thftt 
of  mankind,  the  upper  millstone  wa.s  called  meta 
and  the  lower  cfUillua,  such  mills  being  known  as 
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tnoia  jumerUarue.  The  sweep  to  which  the  cattle 
w«re  ynked  was  fastened  to  the  ranner  which  ro- 
tated upon  the  bed-Mtone.  Since  a  time  that  the 
memory  of  man  nioneth  Dot  to  the  contrary,  the 
FltceniciaiiB  have  had  mills  for  bniuin^  olives,  eon- 
stracted  on  the  plaii  <rf  the  Chilian  mill,  one  stone 
rolling  OD  its  edge  in  a  ciruitlar  track  aroun<l  a  post 
]>Iaiitetl  vertically  in  the  center  of  the  track.  (See 
Oil-Mill.)  Such  was  probably  a  common  form  of 
the  Syrian  cattlo-driven  grain-mill. 

The  cattle-ilriven  grain-mills  in  Rome,  about  the 
time  of  Constantine,  nnmbeiwd  three  hundred. 

Strabo  informs  iis  that  mills  were  driven  by  wstcr 
in  the  period  of  Mithridates  of  Pontiis,  the  contem- 

Eorary  of  Caisaf  and  Cicero.  Such  mills  were  driven 
y  the  current  of  the  Tiber  a  little  before  the  time 
of  AugiiHtiis.  ^It  is  not'  certain  that  t^wse  were 
grain-mills. 

Winilmills  were  Introdnced  from  Greece  by  one 
Panlo,  and  were  nsed  for  grinding  grain,  if  we  may 
credit  Pomponitut  Sabinus. 

Antipater,  time  of  Cicero,  refen  distinctly  to  the 
nse  of  water-mills  in  an  epigram  :  — 

"  CeaMe  now  your  work,  ye  maids,  ye  who  labored 
in  the  mill ;  slw^p  now,  and  let  the  birds  niiig  to  the 
ruddy  morning,  mr  Oeres  has  commanded  the  water- 
nymphs  to  perform  your  task  ;  these,  obedient  to 
her  call,  throw  themselves  on  the  wheel,  force 
touhiI  axle-tree,  and  by  these  means  the  heavy 
mill." 

Falladius  advises  the  erection  of  wattfr-mills  on 
estates  where  stn'arntj  afford  the  opportunity  of  sav- 
ing manual  labor  in  grinding  grain. 

Fahlic  mills  were  established  in  Rome  A..  D.  398, 
and  were  driven  by  the  snrplos  of  water  brought  to 
Rome  by  her  splendid  aqueducts.  They  vrere  prin- 
dpolly  at  the  foot  of  Mount  Janirulum. 

In  the  sixth  century  (A.  D.  536),  when  Vitiges, 
king  of  the  Goths,  harassed  Romf,  and  stopped  the 
water  of  the  fourteen  aqueducts  which  entered  the 
city,  the  mills  were  stopped  thereby,  and  great  dis- 
tress was  the  consetiueDCB'  The  gi-and  old  soldier 
Belisarina  moored  boats  In  tlie  current,  and  provided 
them  with  pa<ldl«-wheels,  by  which  the  mills  were 
driven  and  the  people  supplied  with  meal.  The 
Goths  tried  to  destroy  them  by  throwing  logs  into  \ 
the  stream,  bat  the  BomauB  interceiitra  these  by 
booms. 

Water-milh)  soon  became  common  in  Oaul  and 
Germany,  and  we  read  of  some  on  a  tiibutary  of  the 
Koaelle  A.  D.  870,  and  a  mention  of  them  by  For- 
tunatus  in  the  next  century. 

It  is  needless  to  particularize  farther,  as  the  notices 
of  water-mills  in  France,  Bulgaria,  Italy,  and  else- 
where, are  numerous  in  the  writers  from  the  fifth 
century  down. 

The  moving  stone,  known  as  the  ruwier,  is  oaually 
the  upper  stone,  as  shown  at  Fig.  O  in  the  plate  on 
the  page  oppoidte.  Variations  from  this  practice 
are  snown  at  AT,  where  the  rantien  are  beneath,  and 
»t  F,  where  both  stones  are  driven,  hut  in  contrary 
directions. 

The  following  terms  apply  to  grinding-mills  and 
to  p^rts  many  of  which  are  represented  in  figures 
0  Mot  the  plate.  £  is  an  enhuged  view  of  the 
parts  oroond  the  spindle  and  eye. 

Btd-sU/Ae  (a) ;  a  stationary  millstone,  usually  the 
lower  one. 

Runner  (A) ;  a  revolving  millstone,  usually  the 
upper  one. 

Ran  of  stones  ;  a  pair  of  millstones  ia  working  or- 
der. 

SpiwHe  (d) ;  a  shaft  which  supports  and  drives 
the  ranner. 


SUp  or  ink  (e) ;  the  socket  which  holds  the  toe  of 
a  vertical  shaft  or  spindle. 

Bridge-tree  (f) ;  the  beam  which  supports  the  iid: 

Biish  ig) ;  wooden  chocks  eaXled  folloieers  surround- 
ing the  6]tindle  within  the  eye  of  the  bed-stone. 
The  upper  bearing  of  a  millstone-spindle. 

Keya  (A)  ;  wed^  by  means  of  which  the  bush  is 
fastened  in  the  heil-stone. 

Driver  (i)  ;  a  cross-bar  by  which  the  motion  of  tlie 
spindle  is  conveyed  to  the  runner. 

Co£im ;  .sockets  in  the  eye  of  the  runner  for  tlic 
ends  of  the  driver. 

Btdance-rynd  {j) ;  an  iron  bar  stretching  across 
the  eye  of  the  runner,  and  by  which  it  is  poised  on 
the  spindle. 

Oock-eye  (&) ;  a  cavity  on  the  under  side  of  the 
lialance-rynd  to  rt^ceive  the  point  of  the  spindle. 

Cock-head  ;  the  upper  point  of  a  millstone-spindle. 

Homa:  the  points  of  tlie  driver. 

Eyt  (k)  ;  the  central  aperture  of  a  millstone. 

Hoop  (fl) ;  the  enclosing  case  of  a  run  of  stones. 

Hopper  (p) ;  a  conve}-ing  trough  or  funnel  for 
feeding  a  mill. 

Shoe  (q) ;  a  conducting  spout  or  trongh  irom  the 
hopper  to  the  eye  of  the  stone. 

Spout  (r) ;  the  issuing  nozzle  for  the  ground  meal. 
A  projecting  veutage. 

Damsel  (») ;  a  projection  on  a  millstone-spindle 
for  shaking  the  shoe. 

lyrexs  ;  a  system  of  land  anil  fuiTows.  A  mode  of 
preparing  the  grindiug-surfoce. 

Fcux  ;  the  grinding-surfaue  of  a  millstone. 

Rynd;  the  bar  by  which  the  nmuer  is  poised  on 
the  cock-licad. 

Skirt ;  the  outer  margin  or  edge  of  a  millstone. 

Furrows  ;  grooves  in  the  face  of  a  milli>tone  to  ex- 
pedite the  grinding  action. 

Land  (a:)  ;  level  surface  between  millstone  funvws. 

Leader  (0  ;  a  furrow  extending  from  the  eye  to 
the  skirt  of  a  millstone. 

Second  furrow  (m)  ;  the  branch-furrow  nearest  the 
eye  of  a  millstone. 

Skirt-furrow  (r) ;  the  branch-furrow  nearest  the 
skirt  of  a  millstone. 

Gouyr-farroK ;  one  concave  at  bottom. 

Track-edge  ;  the  abrupt  edge  of  a  millstone  fur- 
row. 

Feailier-edge  (w)  ;  the  shallow  edge  of  a  millstone 
furrow. 

Quarter  (v)  ;  a  section  of  millstone  dress  consist- 
ing of  a  leader  and  its  branches. 

Bosom  (2) ;  a  sunk  area  in  the  face  of  a  niillstono 
around  the  eye. 

Tram-sia^ff :  an  instrument  to  te£t  the  squareness 
of  the  spindle  with  the  face  of  the  bed-stone. 

Sed-^ff ;  a  straight-edge  eni}iloyed  to  detect  ir- 

Tlarities  in  the  face  of  a  millstone.. 
•mf-daff:  a  metallic  strught-edgc  by  which  the 
red-staJf  is  corrected. 

Wing  (1)  ;  a  striji  (commonly  of  leather)  attacheil 
to  the  skirt  of  the  runner  to  sweep  the  ground  meaX 
into  the  spout. 

Lighter-screio  (2)  ;  a  screw  for  adjusting  the  rela- 
tive  distance  of  the  grinding-surfaces. 

Husk  (3)  ;  the  sujiporting  frame  of  a  ran  of  mill- 
stonea. 

OHt :  a  kind  of  sandstone. 
Orits  ;  hulled  and  coarsely  ground  grain. 
Food;  the  sulstance  being  ground. 
Cutlina;  half-ground  fragments  of  grain. 
Dressing;  preparing  the  face  of  a  niilletone  for 
grinding. 

Faet-eraeking ;  rou^euing  the  land-face  of  a  stone 
by  means  of  numerous  blows  with  a  pick-hammer. 
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l^mviiitg ;  at^ivstiDg  the  snindle  so  as  to  be  <>x- 
actly  at  nght  angles  with  the  bed-stone  fsce. 

JtaJcinff;  aa  action  in  which,  the  runner  being  out 
of  balance,  one  edge  rukes  or  presses  unduly. 

Chuckle  ;  tlie  i*unncr  is  said  to  chuckle  when  it 
rocks  upon  its  center  while  rotating. 

Facinrj ;  prejmriiig  the  working-surface  or  face  of 
A  millntone. 

lVTe(Uhe:  the  food  is  said  to  wreathe  when  its 
particles  hag  the  eye  so  closely  ts  to  retard  or  pre- 
vent their  liesccnt. 

SHiig :  to  swing  from  side  to  side  (applied  to  a 
aiiUstone). 

In  tram;  the  spindle  being  perpendicular  with 
the  face  of  the  bed-stone. 

Out  of  tram  ;  the  spindle  being  oblique  with  the 
&ce  of  the  bed-stone. 

Gummed;  baring  an  indurated  coating  of  vege- 
table matter. 

Kiflfd ;  meal  over-heated  in  the  act  of  grinding. 

Bound;  not  unduly  pulverized  ;  meal  rather  gran- 
ulated than  powdered. 

Bask  loose. ;  loose  in  its  upper  bearings  (applied  to 
the  spindle). 

Draft ;  the  d^p^  of  deflecttoD  of  millstone  ftir- 
rows  from  a  radial  direction ;  thus,  ia  a  »c\xn-inch 
draft,  the  track-edges  are  tangential  to  a  seven-inch 

circle. 

Fourteen  quarter  drees;  a  system  of  fourteen  sets 
of  furrows. 

Orit ;  degree  of  hardness  ur  texture,  —  as  hard  grit, 

soft  grit,  coarse  grit. 

The  tenn  hopper,  although  now  usually  applied  to 
a  stationary  conductor  or  funnel,  was  formerly  ap- 
plied to  a  shaking  one,  and  hence  the  name. 

The  killing  of  the  meal  usually  takes  place  be- 
tween grinding  surfaces,  which,  having  been  worn 
smooth  and  somewhat  glazed,  are  set  too  closely 
togpther,  and  the  ilour,  sHdiug  between  instead  of 
roUing  over  the  surfaces,  becomes  parched,  so  as  to 
impair  its  vitality  and  ca|)acity  for  panary  fermenta- 
tion. A  perfect  dress  mil  slide  the  bran  and  r<dl 
the  flour. 

A  of  the  plate  is  a  form  of  portable  mill,  adapted 
to  be  worked  by  manual  labor,  or,  by  subtititution 
of  a  band  wlieel  fur  the  crank,  by  horse-power. 
The  shaft  has  a  bevel-wheel  gearing  into  a  pinion 
on  the  spindle  of  the  ranner. 

B  is  an  English  form  of  hand-mill  mode  for  the 
colonies  and  Ibreigp  market.  It  has  a  })y-wheet, 
bevel-wheel,  and  pinion,  which  drive  the  upper 
stone.  Both  stones  are  of  buhr.  The  grain  is  fed 
from  the  hopper  in  the  usual  manner,  and  conducted 
by  the  shoe  to  the  eye  of  the  nmner,  a  damsel  on 
ma  millstone-spindle  shaking  the  shoe. 

In  some  mills  and  in  many  forms  of  corn-crackers 
metallic  plates  have  been  substituted  for  stones. 
Amonc  the  first  of  these  was  the  French  military 
mill,  the  invention  of  Francis  Devreux,  to  whom  a 
patent  was  granted  for  it  iu  1824.  The  principle 
IS  that  of  metallic  groove  plates  turning  in  a  verti- 
cal plane  ;  the  grooves  cut  radiating  from  the  center 
of  the  plate.  One  of  the  plates  is  fixed  to  the  end 
of  the  frame  of  the  mill ;  the  other  revolves  upon  an 
axis  fixed  in  the  center  of  the  fixed  plate  at  one  end, 
and  in  the  side  of  the  fmme  in  the  other.  The  grain 
ia  fed  through  an  aperture  in  the  fixed  plate.  See. 
millstone-plate. 

£  is  on  emigrant  mill,  attached  to  the  tongue  of  a 
wagon,  and  designed  to  he  worked  by  two  cranks. 

The  Siiakera  of  TSevr  York  reduce  their  roots  to 
powder  by  means  of  a  cnishing-mill  C,  succeeded  by 
a  powdering-mill  D.  The  first  is  on  the  principle 
of  the  Chilian  mill,  and  reduces  the  dried  roots  to  | 


the  Rze  d  samp  or  fine  hominy.  The  stones  are  tA 
Esopus  granite,  4  feet  diameter,  1  foot  thick,  and 
weight  2,000  poundseacli.  They  turn  on  their  axle, 
which  is  at  right  angles  to  the  vertical  axis  by  whose 
rotation  they  are  caused  to  revolve  around  a  common 
center,  and  also  rotate  on  their  own  axes.  The  prin- 
ciple of  the  Chilian  mill  is  well  understood,  and  its 
effect  is  very  powerful.  As  the  outer  periphery  or 
face  of  the  stone  describes  a  larger  circle  than  the 
inner,  the  face  of  the  stone  has  a  constant  rubbing 
action  on  the  bed-plate,  aud  the  material  subjected 
to  the  action  of  tue  stones  is  much  more  forcibly 
grated  than  it  would  be  by  the  mere  crashing  wei^t 
of  a  traversing  stone. 

The  roots,  cracked  and  reduced  to  a  certain  fine- 
ness in  the  crushing-mill,  are  next  placeil  in  the 
powdering-miirZ),  which  has  a  rounded  bed-stone 
of  granite  and  two  runners  in  the  shaTw  of  truncated 
cones,  which  have  a  rotation  on  their  own  axes,  and 
also  a  revolution  around  the  vertical  axle  by  which 
the  power  is  transmitted.  This  mill  is  veiy  effec- 
tive. In  this  form  of  grinding-niill  is  illustrated 
the  crasliine  action  just  referred  to.  The  outer  por- 
tion of  the  face  of  the  upper  stones  —  or  that  portion 
of  earh  which  for  the  tune  being  is  nearest  to  the 
rim  of  the  beil-stone  —  is  subjected  to  the  greatest 
amount  of  attrition,  being  farthest  from  the  com- 
mon, vertical  axis  of  revolution  ;  it  thus  causes  the 
other  jtortiou  of  the  face,  or  that  nearest  the  center 
of  the  bed-stone,  to  advance'  in  the  general  direction 
of  motion,  the  outer  jtortion  being  detained  hy  the 
greater  friction,  and  the  result  being  a  rotation  re- 
sulting from  the  revolution,  llota)^  harrows  are 
constructed  on  the  same  principle,  a  rotation  being 
imparted  to  the  individual  luirrows  by  power  exerted 
in  the  direct  line  of  draft. 

In  one  form  of  the  Knglish  farm-mill  ^the  upper 
and  lower  plates  rotate  in  the  same  direction  aiiu  at 
nearly  equal  veIo<;ities,  but  not  on  the  same  center. 
Their  eccentric  setting  gives  tlwir  grooved  surfaces  a 
shearing  cut  ui>on  ea^  other. 

Csrr's  disintegrating  flour-mill  (Engluh)  is  shown 
b^  a  general  view  at  /  and  by  a  partial  sectional 
view  at  J. 

a  and  b  are  circular  metallic  disks,  which  rotate 
in  contiury  directions  upon  the  shafts  c  and  d,  which 
are  situated  In  the  same  line.  On  the  inner  surfao-es 
of  these  disks  aro  concentric  rings  of  projections, 
called  bfotcrs,  the  rings  on  one  disk  intervening  al- 
ternately with  those  on  the  oji^tosite  disk,  and  mov- 
ing in  a  contrary  direction.  Several  concentric  rings 
of  Dealers  aihy  be  thus  made  to  ojierate  conjointly. 

The  revolvuig  bcatei3  are  inclosed  in  a  casing  e. 
The gruu  is  delivered  down  the  fixed  shoot/through 
the  orifice  in  the  outer  cosing,  into  the  innermost 
cage,  from  which  it  ia  instantly  projecteil  by  cen- 
trifugal action  through  the  machine  and  delivered, 
in  a  shower  radiating  from  every  jmrtion  of  the  cir- 
cumference, into  the  outer  casing,  i^  the  form  of  a 
meal  similar  to  that  thrown  out  by  the  ordinary 
millstones ;  to  this  state  the  grain  ia  reduced  by 
being  dashed  to  the  right  and  left  alternately  by  the 
bam  of  each  of  the  successive  cages  revolving  iu  op- 
posite directions  at  a  very  high  rate  of  speed.  Ai 
It  falls  to  the  bottom  of  the  ca.sing,  the  meal  is  con- 
tinually removed  by  the  screw  </ ;  it  is  then  pasiied 
through  the  usual  bolting-machines  to  separate  the 
bran,  and  sultset^uently  through  silk  dressing-ma- 
chines to  separate  the  fine  flour. 

The  machine  is  driven  at  a  nweil  of  about  400 
rpvolutions  per  minute ;  and  the  ontenoost  ring 
being  9  feet  10  inches  diameter,  Uielast  beaters  have 
a  velocity  oi  140  feet  per  second,  or  about  100  miles 
per  hour. 
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K  represents  Westrup'a  conical  biihr-stone  flour- 
milL  in,  this  the  upjier  stone  is  fixed  while  the 
lower  revolves,  and  wvighs  but  about  li  cwt.  in- 
stead of  14  cwt.,  as  the  ordiuary  stones  do.  a  is 
the  upper,  b  the  lower  fixed  Btone  ;  e  the  upper  and 
d  the  lower  nuiner,  both  fixed  on  the  same  spindle. 

lV.a816. 


This  arransemetit  diminishes  the  power  required, 
aiid  is  said  to  deliver  a  much  larger  quantity  of 
flour  in  the  same  time. 

Fig.  2316  is  a  form  of  mill  in  which  the  runner 
rotates  with  a  horizontal  shaft  passing  throu};h 
boxes  in  the  adjustable  standards,  by  whose  move- 
ment the  other  stones  are  adjusted.    The  gmiu 


Kaaittg-Baa  Orhuhmf-JAtt. 

passes  from  the  hopper  through  two  spouts,  and 
passes  through  ways  m  the  standards  and  the  side 
stones. 

In  Fig.  2317  the  mstfrial  is  fed  into  the  cylinder 
through  one  of  the 


ng.snB. 


tabular joanials,and 

is  subjected  to  Uie 
action  of  metallic 
halls  running  loose- 
ly in  the  rotating 
cylinder.  Abla«ten- 
ters  through  the  in- 
wardly flaring  aper- 
ture of  the  journal 
at  the  feed  end  and 
carries  the  powdered 
particles  through  the 
other  journal  to  the 
receiving  cliamber. 

In  Fig.  2318  the 
bed'Stone  is  a  con- 


cave, which  may  yield  to  any  hard  subetance  and 
preserve  it  from  injury. 

Many  of  the  new  processes  for  putting  wheat  into 
a  convenient  shape  for  cooking  are  but  revivals  of 
old  modes.  We  have  s^iokeu  in  this  article,  and 
under  Bread,  of  the  Roman  preference  for  decorti- 
cate«t  grain,  ranped  in  a  inoitar  and  then  simply 
broken.  The  Hungarian  plan,  which  may  have 
been  in  use  for  centuries,  u  to  decorticate  the  grain 
111  id  remove  the  bran,  and  then  rasp  the  hulled  kernels 
iH'Lween  a  complicated  series  of  difiereutly  speeded 
ihlted  rolls.  Other  devices  for  this  purpose  are  referred 
tij  under  Decorticator  ;  and  allied  machines  are 
rij-ferred  to  under  Hulleii.  Pearl  barley,  hominy, 
iiM>l  grits  are  hulled  grains. 

The  ventilating  of  millstones,  by  a  blast  of  air  in 
at  the  eye  and  ont  at  the  skirt,  is  old  as  Gendehein 
and  Houyet's  jiatent,  January  5,  1S47.  They 
proposed  to  use  jilenum  or  vacuum. 

Oliver  Evans's  A<);^^-ioH  pntent,  a  means 
of  fee<ling  grain  to  the  millstone,  was  pro- 
nounced by  Thomas  Jefferson  so  imi>ortant 
that  the  inventor  ought  not  to  be  allowed  a 
IKitent  on  it,  it  being  ut  absolute  necessity  to  a 
miller  when  once  discovered. 

The  regrinding  of  roughly  ground  or  coarse 
meal  was  practiced  by  the  Romans,  and  has 
been  revived  in  latter  times  by  the  Germans 
and  French  ;  by  the  latter  under  the  name  mmifure 
iconomiqve.    The  grain  is  coarsely  ground,  bolted  ; 
the  coarse  portions  and  bran  regroiind  again  and 
again.     The  various  grades  and  kinds  of  tiour  or 
meal  thus  obtained  were  (■alle<l  by  Pliny  timiiago, 
simUa,  fiot,  pollen,  eibarium. 
Two  other  plans  may  be  noticed  ;  one  which  pro* 
duces  what  is  called  eii/ire  wheat  flour, 
the  bran  being  ground  to  an  impalpable 
powder  and  mixed  with  the  fiour.  Also 
a  French  j>Ian,  in  which  grinding  is  dis- 
pensed with  ;  the  wheat  l>eing  decorti- 
cated, macemted,  and  crubhml  by  rollers 
into  a  dough  fit  for  baking. 

The  fiftt  steam  flouring-miU  in  Eng- 
land, perhaps  in  the  world,  was  the 
"Albion,"  erected  at  the  Southwark 
end  of  Blackfriars'  Bridge,  London,  in 
1783. 

The  best-appointed  ffrinding-mill  in 
England  is  said  to  be  the  City  Flour- 
Mill  of  London.  Its  cajiacity  and  nr- 
1  rangement  are  thus  described  by  Mr. 
Tomlinson  :  — 
"The  mill,  wliichts  fire-pnxif,  is  260  feet 
in  length  and  60  in  width.  There  are  thirty-two  pairs 
of  stones  all  furnished  with  the  blowing-apparatus, 
the  runner  of  each  i»ir  being  worked  ny  a  strap. 
A  long  horizontal  tnmk  placeiiabove  the  millstones 
is  supplied  with  condensed  air  by  means  of  a  power> 
ful  fan.  From  this  trunk  proceeds  a  smaller  trunk 
obliquely  into  the  casing  of  each  pair  of  millstones, 
and  when  the  blast  has  served  its  purpose  it  escapes 
up  another  oblique  trunk,  into  a  second  long  hori- 
zontal shaft,  in  which  the  air  is  rarefied  by  means 
of  a  fan.  This  fan  conveys  the  air  into  a  chamber 
lined  with  woolen  cloth  which  arrests  the  flour  car- 
ne<l  off  by  the  blast 

"The  wheat  is  hoisted  to  the  top  floor,  where, 
after  undergoing  certain  cleansing  operations,  it  is 
let  down  to  the  stones.  The  meal  is  conveyed  along 
horizontal  trunks,  by  means  of  archimedean  screws 
working  in  tliem,  to  a  series  of  bucket-elevators  at- 
tached to  an  endless  band  working  iu  a  vertical 
ptane  over  and  under  rollers  at  the  top  and  bottom. 
These  elevators  distribute  the  meal  among  sixteen 
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silk  I  IreAsins- machines,  each  of  whitih  is  36  feet  long, 
3^  fe^tt  in  (lianiKttfr,  hiuI  incloM^  within  a  wooden 
camng.  The  aillc-nuchine  consists  of  an  uctagoool 
woollen  rramftwork  attached  hy  ndiul  lian  to  a  cen- 
tral Axis.  The  frame  is  uorerMl  with  a  hue  silk 
cloth,  hard  in  texture  and  tightly  stretc-lied.  The 
axis  is  incHned  }  innh  to  each  foot  of  its  length  ;  thp 
two  ends  are  open,  and  the  meal,  bi-ing  imured  in  at 
thn  upi>er  end,  is  silted  through  the  boking-cloth 
which  covers  the  eight  sidi-^  as  the  frame  revolves. 

"  As  a  m:'anR  of  jarring  the  frame  to  prevent  the 
eltsging  of  the  meshes  «  the  bultlng-cloth,  the  ra- 
dialroii't  of  the  frame  liave  wootlen  halls  thmide<l 
loosely  upon  them,  so  that  as  the  frame  revolves 
they  fall  from  the  axU  upon  the  circumferential 
l)ar8,  and  th(>n  back  agnin  upon  the  axisas  the  position 
of  the  milial  Iwirs  chants.  The  fine  floor  which 
pa.ss:'.*  through  the  cloth  is  conducted  to  a  bin  ;  tliH 
iwllani  and  bmnareconductetl  to  a  dressing-machine. 

"The  average  fjiiantity  of  wheat  ground  per  week 
is  20,000  bushels.  Wheat  can  bp  gmund  and  divssed 
in  fifteen  minutes,  during  which  time  it  passes  three 
tiiH's  from  the  top  to  the  tmttnm  of  the  mill  by 
means  of  screws  and  elevators.  But  few  hands  nm 
employed,  tlu*  work  of  the  mill  being  mostly  jmt- 
formed  by  steam-diireu  machinery.  The  steam-en- 
gine ill  thiii  estiibltshmeiit  is  on  the  marine  principle, 
and  wiM  formtrty  one  of  thn  statiomry  engineji  of 
the  Blackwall  Railway,  when  ths  rarriagn  on  that 
line  were  moved  by  me^iis  of  a  rope. 

"The  nominal  power  of  the  engine  is  220-horse- 
power.  There  are  seven  boilers  for  generating  steam, 
and  they  are  made  to  consume  the  smoke  by  causing 
one  lire  as  sonn  as  it  is  supplied  with  coals  to  dis- 
charge its  smoke  into  the  atljoining  furnace." 

2.  A  lapidiry's  wheel  of  lead,  the  disk  surface  of 
which  id  touched  with  emery  and  water.  It  follows 
the  aliltiti'j  or  rowjhing  mill,  and  like  them  is 
mounted  to  rotate  uu  a  vcrlicnl  axis.  See  Lapi- 
daky's  Mill. 

See  under  the  following  heads  for  mills  and  parts 
ai  mills :  — 


I  Millstone-hammvr, 

Millstone-pick. 
!  Millstone-regnlatoT. 
'  Millstone-veutilator. 
:  Pane. 

Proof-staff. 

Red-statf. 


Rmmer. 

Ryud. 

Shoe. 

Sifting-maohine. 

Smat-machine. 

Tnun-staff. 

Ventilating-miUstones. 


Bag-cla.sn. 
Bag-holu.>r. 

Balanee-rynd. 
Barley-mill. 
Bed-stone, 
Bolt. 

Bolt-feedor. 

B.'>lting-mill. 

Bottom. 

Bran -duster. 

Bridge- tree. 

Bruiser. 

Brnlting-mill. 

Brush-wheel. 

Buck  wheat-hnller. 

Buhr. 

Clack. 

Cider-mill. 

Clay-niiil. 

CooK-eye. 

Cock-hea<l. 

Com-milL 

Ootton-seed  mill. 

Damsel. 

Debranning-mai:hine. 

Decorticator. 

Dress. 

Feed-regulator. 
Flax-seed  mill 
Flonr>holt. 
FlonT-e.ooler. 


Flour-dresRing  macliine. 

Flour-packer. 

Foot-stalk. 

Furrow. 

Fnrrowing-hammer. 

tirain-cotiveyor. 

Grain-dryer. 

Grain -elevator. 

Grain-gage. 

Gmin-huller. 

Hand-mill. 

Hominy-mofhine. 

Hoop. 

Hopper. 

Hopper-bov. 

Huller.  ' 

H  ulling- machine. 

Husk. 

Kern. 

Kibbling-mill. 

Lighter-screw. 

Mill  (vaiietiea,  see  Mill). 

Mill-hopper. 

Mill-pick. 

Millstone. 

Mi  llstone-l  wlnnce. 

Millstone-bridge. 

Millstone-dress. 

Millatone-dreiwer. 

Millstone- feed. 

Millstone- fiirrower. 


I  Orind'lng-Bllp.  A  thin  slab  of  oil-stone  or  hone 
'  to  reach  edges  of  totds  which  cannot  he  conreniently 
I  apidied  to  the  usual  atone. 

Grindlng-BpharM.   Fig.  2819  fllnatrates  Gny'B 


Grinding 
Spktrti. 


device  for  giinding 
l«lls  to  a  true  snrface. 
The  ball,  previously 
turned  as  nearly  Rjiher- 
ical  88  may  be,  is  placed 
in  the  conical  aperture 
of  the  holder  r,  uid 
two  lings  b  set  from 
each  otiier  a  distance 
n^nai  to  the  diameter 
ot  the  ball  and  press- 
ing tightly  Against  it, 
an'  made  to  rotatt;  at 
right  angles  to  each 
otner,  carrying  tlie 
Itall  with  them  and 
bringing  its  protuber- 
ant portions  in  contact  with  the  e<lges  of 
the  apeiture,  thus  reducing  it  tu  a  true 
spherical  surface. 

axindlne-TAt  (Poreelain.)  A  oy- 
lindrical  tank  iu  which  calcined  and 
stamped  flints  are  ground  into  a  fine 
]Aste  with  water.  The  vat  is  from  12 
to  14  feet  in  "diameter,  and  4  feet  deep, 
]iavetl  .with  chert-stone.  It  acts  on  the 
principle  of  the  Aruaktra  (which  see), 
lai^c  clocks  of  chert  Iteing  attache<l  by  chains  to 
revolving  arms  and  dragged  upon  the  {lavement  of 
the  vat.  Chert-ntone  is  used  because  of  ita  chemical 
affinity  to  the  lii|uid,  in  order  tlrnt  no  deleterioni 
ingredients  may  be  introduced  by  the  mntoal  attii- 
tion  of  the  miiUrr  and  pavement  in  this  opention, 
which  is  equivalent  to  porphyrization. 

Grlnd'lzig-wheeL  Fig.  2320  is  n  small  grinding 
and  polishing  machine,  adapted  for  receiving  various 
inten'hangeablpspiiidleacaiTying  grindstones,  emery- 
wheels,  or  a  circular  brash.  1 1  ia  ojiemte*!  by  a  t  readle, 
bos  a  stand  for  a  water-can,  and  slots  at  the  sides  in 
which  the  spare  wheels  with  their  spindles  may  be 
[ilaced. 

The  lower  machine  in  the  same  figure  is  adapted 
fttr  grinding  laige  flat  mirfaces.  It  consistx  of  an  inner 
and  an  outer  cirL>le  a  b,  between  the  radial  diviuons 
of  which  segmental  pieces  of  grindstone  are  inserted 
and  fixed  by  set  acn-ws  e  e.  The  work  is  placed  on 
the  carrier  rf,  which  traverses  on  the  table  e. 

ab  e  (Fig.  2321)  represent  guides  for  giring  a  nni- 
fonn  bevel  to  the  cutting-edges  of  tools.  In  a  this 
is  elTected  by  bloc-ks  of  wtKxl  baWng  the  proper 
slope,  to  which  the  tool  is  fastened  and  the-block 
dampetl  to  the  table,  b  is  provided  with  a  quadrant 
which  allows  of  a  vertical  adjustment.  The  grind- 
ing-wheeU  d  e  are-  horizontal,  r  is  adapted  for 
affixing  to  a  block,  which  is  applied  nlongside  of  a 
vertical  wheel.  The  tool  is  clamped  to  a  holder, 
which  has  hoiizontal  and  vertical  graduateil  arcs, 
admitting  of  adjustment  to  any  required  angle,  so 
as  to  form  a  double  Iwvel. 

Grind'stone.  Grindstones  are  made  from  the 
more  compact  sandstones,  varying  in  texture  and 
eompBctneaa  acrording  to  the  work  reqnired.  Tliooe 
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Fig.  2331 


CMndf»g^WketU. 

of  England  arc  highly- cstpeme  1.  DifFiTont  localities 
of  that  country  aflord  such  as  are  r(^r|uir(>d  for  alinoKt 
mnj  pnrpose.  Among  these  the  "Newcastle" 
atones,  from  the  coal  measnres  of  Northnmberland 
and  the  adjacent  counting,  have  a  pre-emin<>))ce  in 
England  for  funeral  purposes  ;  others  are  iispd  for 
grinding,  while  many  varieties  are  employed  as 
plane  surfaces  for  whetotones.  Other  qualities  ar:- 
nsed  for  hones.  A  German  variety  is  famous  for 
this  purpose.  The  very  finest  qualities,  composed 
of  an  almost  impalpable  agglutinated  {wwder,  are. 
used  as  oil-stones.  Such  are  the  "  Water  of  Ayr,*' 
and  "Bine"  stones,  and  thii  " Turkey "  oil-stone. 
The  old  "  Royal  Exchnn'je"  of  London  was  paved 
with  this  etone,  and  when  it  was  burned,  about  1S34, 
the  pavement  yield^tl  a  handsome  amount  towards 
the  re-Brection. 

The  Nova  Scotia  and  Birea,  Ohio,  grindstones  are 
largely  employed  in  this  country  ;  these  may  be  ob- 
tained of  vei7  large  size  and  uniform  quality.  The 
Washita,  Arkansas,  stone  is  of  the  very  nne.=it  quality, 
heingsharp  and  clean,  and  inmade  into  a  great  variety 
offonns;  grindstones,  whetstones,  hones,  and  slipi 
of  rarions  sizes  and  forms. 

In  dressing  rough  grindstones,  the  process  of 
hacking  is  employed.  Haebing  consists  in  notching 
the  projecting  parts  with  a  short-handled  hammer 
resembling  as  a!dze.  Litps  used  in  polishing  stones, 
etc.,  an  jarred  by  holding  an  old  knife  against  their 
edges,  so  as^to  vibrate  or  chatter,  makinga  slight  in- 
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(leiibition  at  enrh  jump  ;  thesw  serve  to  retain  the 
finely  powilered  emery  or  rottonstone  mixed  with 
ftdhfsive  material  with  which  the  lap  is  covered. 

For  clearing  the  surfaces  of  stones,  in  whieh  nar- 
ti<'les  of  iron  or  steel  have  become  imbeddea,  a 
square  bar  of  ^  to  ^  inch  iron  is  held  and  wabbled 
against  the  edge  while  in  motion.  Tliis  is  called 
lAraggling  or  rrujytn^. 

Turning  or  roving  \a  effected  by  reversing  the 
motion  of  the  Fitone  nud  holding  a  hooked  flat  tool 
Against  its  edge,  v.hich  is  afterwards  farther 
smoothed  by  the  roving  plate. 

The  series  of  operations  in  making  grindstones  is 
about  as  follows. 

The  layer  or  letlge  of  rock  being  nncovered,  chan- 
nels are  cut  at  eairh  epd  of  the  slab  to  he  removed, 
and  then  a  row  of  holes  is  drilled  on  the  line  where 
the  fracture  is  to  be  made.  Steel  wedges  are  driven 
into  these  holes,  driving  them  consecutively  a  little 
at  a  time,  keeping  all  on  a  strain,  until  the  ma^i 
cleaves  from  the  ledge  forming;  a  larige  parallelepiped. 
Tliis  block  is  simiurly  divided  into  squares,  and 
these,  if  too  thick,  are  split  or  cleft  in  tne  plane  of 
the  stratum  to  thickness  required. 

The  square  atone  is  now  chipped  into  an  octagonal 
shape,  wnen  it  is  ready  to  have  the  eye  made.  This 
is  done  hv  a  pick-hammer. 

It  is  tlien  mounteil  on  a  mandrel  driven  at  the 
rate  of  125  rotations  a  minute.  The  tnraing-tools 
nre  five  feet  long,  one  and  a  half  inches  wide,  and 
five  eighths  of  an  inch  thick,  tapcre<l  to  a  point 
by  the  blacksmith  and  afterward  hammered  to  a 
hooked  point  by  the  workmen,  who  turn  from  100 
to  200  per  day,  according  to  size.  An  exhaust-fan 
withdraws  the  stone-dust,  and  a  conductor  leads  it 
to  the  outside  of  the  building. 

The  stones  are  placed  in  a  row,  an  iron  rod  and 
wooden  axis  through  them,  a  wooden  head  at  each 
end  being  jammed  against  the  stones  by  nuts. 
Slats  nailed  to  the  wooden  heads  and  hoops  over  the 
slats  complete  the  package.  The  works  at  BercS- 
Ohio,  are  the  largest  in  the  Unitetl  States. 
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The  laf;ge  erindstones  mployed  in  grinding  gun- 
baireiB  are  8  Teet  in  diameter,  and  are  used  until  they 
are  reduced  to  a  diameter  of  about  2  feet,  when  they 
are  rejected.  They  are  placed  in  a  case  with  Iiolen 
for  the  intrnduction  of  the  barrel,  which  ia  tempora- 
rily slipped  iii>on  a  rod,  a  crank  at  one  end  of  the 
latter  enabling  the  Inrrel  to  be  turned  while  the 
«tone  ia  rapidly  revolved.  The  case  keeps  the 
water  fWim  splashing  upon  the  workman,  and  may 
afford  some  pretection  against  joeces  when  the  stone 
hursts,  an  it  sometimes  will,  owing  to  the  rapid  rate 
at  which  it  is  driven.  The  danger  of  fracture  can- 
not be  entirely  obviated,  but  may  be  much  leswned 
by  clamping  the  stone  on  its  axis  by  disks  instead 
of  wedges  inserted  between  the  sides  of  the  eya  and 
the  square  arbor  on  which  it  it  snapended.  It 
woald  neem  possible  to  avoid  the  eye  alt^ether,  and 
depend  upon  cheek-pieces  with  studs  or  projections 
which  penetrate  into  depressions  in  the  aides  of  the 
stone.  The  stones  are  so  very  heavy  that  their 
fracture  when  in 'rapid  motion  is  apt  to  do  great 
damage  to  life,  limb,  and  property. 

Artificial  atones  are  lar^dy  employed,  especially 
in  dry-grinding  sad  polishmg. 

The  corundum  tioju  used  by  the  Hindoos  and 
Chinese  is  composed  of  corundum  powdered,  2 
parts  ;  lac-resin,  1  part.  The  two  are  intimately 
mixed  in  an  earthen  vessel,  kneadetl,  flattenet^ 
shaped,  and  polished.  A  bote  for  the  axis  ia  made 
by  a  heatetl  copper  rod. 

The  grain  u  more  or  less  floe,  aecordingto  tlie 
grade  of  the  powdered  comndum.   The  wheel  is 
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mounted  horizontally,  and  revotred  bv  a  bow  in  the 

right  hand  of  the  workman,  while  the  left  applies 

the  work  to  the  stone. 

The  following  recipe  may  also  be  employed  :  — 
Sand  of  the  requirrf  fineness,  8  or  4  parts  ;  shellac, 

1  part;  melted,  incorporated,  and  molded  under 

pressure. 

Ranwrne's  artificial  aton^  sand  agglomerated  by 


silicate  of  lime,  has  been  asAd  for  grindstones  with 
excellent  etfect. 

In  a  test  trial  between  Ransome'a  (English)  arti- 
ficial grindstones  and  some  Newcastle  grit  to  ascer- 
tain which  had  the  greatest  abrasive  effect,  it  was 
found  that  the  Bansoine  stone  ground  away  ^  ounce 
from  a  8t«el  bar  |  inch  diameter  in  sixteen  minutes, 
while  a  Newcastle  atone  (natural  pit)  driven  at 
twenty  per  cent  greater  speed  reqoirra  eleven  hours 
to  effect  the  same  work,    (l^ondon  "  Engineer.") 

a.  Fig.  2322,  illustrates  an  arrangement  for  lianging 
^ntlstones  in  which  the  stone  is  held  between  ad- 
justable disks  and  jonmaled  betn-een  anti-rriction 
rollers. 

b.  Fig.  2322,  is  an  improved  form  of  grindstone 
stand,  having  a  pulley  for  turning,  a  lubricating 
oil-cup,  and  side-disks  for  holding  the  stone. 

StoDea  for  grinding  cutlery  vair  in  diameter  from 
4  inches  to  2  feet.  The  faces  oi  some,  as  of  those 
for  grinding  razors,  are  convex.  Those  for  dry 
grinding,  an  operation  very  iiynrious  to  health,  have 
a  flue  above  throng^  which  the  small  particles  of 
stone  and  metal  are  driven  by  an  air-blast. 

Magnets  have  also  been  placed  near  that  portion 
of  the  periphery  of  the  wheel  where  the  work  ia  ap 
plied,  m  order  to  attract  the  filingB,  which  would 
otherwise  be  inhaled  bv  the  workmen. 

The  angles  formed  by  the  faces  of  cutting-tools 
increase  in  proportion  to  the  hardness  of  the  mate- 
rial  to  be  operated  upon.  Thus,  the  ruTor  has  an 
angle  of  frwii  17°  to  ZC,  wood-cutting  tools  25°  to 
45  ,  and  toots  for  iron  and  steel  tiO  to  70^  For 
reamlng-tools  the  angles  are  greater  ;  for  the  hex- 
agonhl  Droach,  120°;  octagonal,  135', 

Great  care  should  be  taken,  where  tools  requiring 
an  accurate  edge  are  to  be  ground,  to  keep  the  face 
of  the  stone  true.  This  may  be  effected  by  hanging 
a  pair  of  grindstones  so  that  their  faces  bmII  touch. 
Their  rotation  thus  causes  each  to  wear  away  the 
inequalities  of  the  other. 

The  teeth  of  circular  saws  may  be  sharpened  by  a 
small  grindstone  having  on  the  eilge  a  nd^  suited 
to  the  form  of  the  teeth,  and  a  slide  fittea  with  an 
.  adjustable  atop  to  n^late  the  abrasion. 

1.  (Nautical.)  a.  The  fon-Jbot  of  a 
ship,  on  to  which  the  stem  is  planted.  The  forward 
end  of  the  kr^.f.  It  is  scarfed  to  the  stem-piece  and 
false-keel,  and  is  secured  by  a  horseshoe  or  ring  to 
the  stem.    See  Stem. 

6.  A  broad  plait  of  rope  or  bars  of  iron  with  lan- 
vard  rings  and  claws,  passing  over  a  large  boat  and 
by  which  it  is  secured  to  the  ring-bolts  of  the  deck. 

c.  One  of  a  pair  of  hands  passing  round  a  boat 
near  the  stem  and  stem  when  suspended  from  the 
davits  to  prevent  the  boat  from  swinging  about. 

2.  A  bruke  applied  to  the  wheel  of  a  crane  or 
derrick.  It  genei-nlly  consists  of  an  iron  hoop  under 
the  control  of  a  lever,  and  is  drawn  closely  around 
the  wheel  to  check  its  motion. 

S.  (Jfeawnw.)  Of  a  sword-hilt.  The  part  which 
is  grasped  by  the  hand. 

Oilp'pen.  (PritUiiig.)  The  fingers  on  an  im- 
pression cylinder  which  seize  the  paper  by  one  edge 
and  cany  it  to,  and  sometimes  through,  the  prvss. 
In  some  cases  tapes  conduct  it  after  it  has  been  fed 
in  by  tlie  grippers. 

Ozlat   1.  (Rope-making.)   A  given  size  of  rope. 

Cwnm&n  grist  is  a  rope  3  inches  in  circumference, 
with  twenty  yarns  in  each  of  the  three  strands. 

2.  (MiUin^.)  A  batch  of  grain  to  be  grannd  in 
a  custom  mill,  or  the  result  tn  the  grinding  less  the 
toll. 

GMst-min.  A  grsin-grindiog  milL  See  Ohikd- 

IKO-MILL. 
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Orlt.  A  sandstone  used  for  grinding.  The  temi 
millMoM'ffrit  shows  that  it  was  the  material  used  in 
grinding-mills,  but  its  use  now  is  principally  for 
tjrindMom-s  and  wheitioiiea,  buhr  being  used  for  miU- 
stim^i.    Buhr  is  a  foramiuous  qnartz. 

Gro'cram.  {Fabric)  A  eoane  stuff  of  silk,  or 
ulk Bntlmohair.  The  name  is  French  (grot'^in, 
coaise  texture). 

Admiral  Vernon,  1750,  introduced  rum  and  water 
as  a  ration  on  board  ship,  and  wore  a  grogram  coat 
The  soubriquet  Old  Grog  referred  to  the  coat,  but 
was  afterwards  applied  to  the  beverage. 
Qtoln;  Orc^ne.  1.  A  timber  stmotare  on  a 

beach  to  accu- 
Kg-  2S2a  mulate  shingle 

and  sand,  so  aa 
to  form  an  ad- 
vance protection 
from  the  energy 
of  the  waves  to 
the  laud  situate 
in  its  rear.  It 
is  farmed  of  piles 
driven  into  the 
beach  and  pro- 
jecting above  it, 
to  which  are  fas- 
tened liuid  ties 
and  planking. 
The  illastration 
6nm.  shows  an  open 

framing  of  tim- 
ber place<l  parallel  to  the  shore  on  the. line  of  low 
watrr,  and  common  in  Holland.  To  avoid  the 
Tabbing  out  of  the  sand  by  the  reflux  of  the  ware, 
an  apron  of  stone    placed  at  the  foot 

On  the  Sussex  coast,  south  of  England,  the  groins 
are  Irom  150  to  250  feet  long.  The  piles  i  feet 
a}nrt,  12  to  2o  feet  in  length.  Planking  2^  inches 
thick ;  land  ties  25  feet  in  length.  Every  16  feet 
in  length  contains  4  piles,  1  laud  tie,  tail  ^iles  and 
keys,  tie  bar,  blocfcs,'and  bolts,  180  superhcial  feet 
of  ]ihokin£^  140  6-inch  spikes,  and  costs  $150.  See 
Sea-wall  ;  Breakwater. 

2.  {Architedure.)  The  line  of  junction  of  two  in- 
tersecting arches.  A  IVelsh  groin  is  one  crossing 
transversely,  but  having  a  lesser  pitch  or  hight. 

Oroined  Ax  oh.  (Architecture.)  An  arch  inter- 
secteil  by  another  cutting  across  it  transversely. 
Thf  line  of  junction  is  the  groin. 

Groio-rib.  {Archiiecture.)  A  rib  or  proiecting 
member  following  the  line  of  junction  or  tne  two 
iTclies  forming  a  groin. 

Oram^aet   1.  {A'autical.)   A  ring  formed  of 
a  strand  of  rope  laid  round  and  spUced.    Used  as  a 
fumlc,  a  thitnble,  or  with  laif^e  oars. 
Pig.  2834.       in  connection  with  a  pin,  as  a 
substitute  for  a  row-lock.  Me- 
tallic grommets,  forming  eyelets, 
,m  sometimes  sabstitnted.  In 
the  example,  an  iron  flange  is  cast 
Otvmmet.       to  the  wrought-metal  thimble; 

after  insertion  the  edge  is  spun 
over  upon  the  other  cast-metal  ring. 

2.  {Ordnajue.)  A  wad  made  of  rope,  rammed 
down  between  the  ball  and  the  chatge.  Made  of 
eaknm  and  bound  with  spun-yam,  it  is  called  a 

Oroove.  1.  (Joinery.)  A  channel  in  the  ed*e 
ot  a  board.  In  matched  boards  it  receives  t£e 
Umgue. 

2.  {Ouiu.)  A  spiral  channel  between  the  lands 
in  rifling. 

Qroowad  Bit   A  wood-boring  tool  adapted  to 


be  used  in  a  brace,  and  having  a  cylindrical  stem 
with  a  spiral  groove.    See  Bit. 

Grooved  Wheel.  1.  One  having  circumfer- 
ential indentations,  as  a  mode  of  increas-   

ing  the  traction  or  effective  frictional  sur-  "s-  2826. 
face  contact.    The  edges  of  corresiiond- 
iugwheels  have  counterpart  channels  and 
ridges,  so  aa  to  increase  the  area  of  tJie 
contacting  surface  and  allow  them  when 
driven  against  each  other  to  attain  a  mu- ) 
tnal  binaot  grip.   A  friction-wheel.  The* 
two  constitute  ^  friction-gearing. 

2.  A  band-wheel  or  pnJley  luving  pe- 
ripheral depressions  for  a  round  band,  as 
in  some  lathes. 

OTOove-ram.  {Needle-vwiking.)  A 
stamp  for  making  the  groove  in  which 
the  eyes  of  needles  are  formed. 

G^oov'lng-planea.    Carpenters'  and  "wm^'. 
joiners'  jilanes  which  are  adn)ited  for  cut- 
ting grooves,  such  as  the  plow,  filliHer,  rouier-plane, 
baiuhjig-plaju,  etc.  (which  see).  Planes  are  made  in 
sizes  to  suit,  in  pairs  known  as  hollotca  and  rounds. 

Gtob.  {Fabric.)  A  heavy  silk  with  a  dull  fluidL 

Oroa-de-Na'tdea.  {Fabric.)  A  plain,  heavy, 
woven  fabric,  made  of  organdne  silk. 

Ground.   li  {Nav^ation. )   To  touch  bottom. 

2.  {Fahrie.\  The  prevailing  color. 

8.  Sediment 

4.  {PlaOering.)  Flush  stripe  iu  plastering  for 
the  attachment  of  moldings  and  other  finishing, 

6.  The  surface  of  the  ground,  level  or  otherwise, 
or  a  representation  thereof;  as,  — 


Groand  plan. 


Oroond  jdane. 


6.  The  parts  of  a  foundation  or  of  a  itructure 
near  the  base  ;  as,  — 

Ground-joist  Ground-sill. 
Ground-plate.  Grouud-woric. 
Ground-plot 

7.  {Painting.)   The  color  first  laid  on. 

8.  {Japaaning.)  The  pifonent  mixed  with  hard 
Tarnish  vhich  forms  the  ba^  for  the  japan  or 
polished  varnish  surface. 

9.  {Ejigraving.)  An  acid-resisting  composition 
of,  asphaltum,  4 ;  Buignndy  pitch,  2 ;  white  wax,  1. 

This  is  melted  and  mixed,  and  then  tied  up  iu  a 
silk  rag. 

In  using,  the  plate  is  heated  over  an  alcohol  lamp 
or  brazier,  and  the  composition  smeared  on.  It  is 
then  spnwd  by  a  silk  oabber,  and  blacked  1^  the 
smoke  of  a  candle  or  an  (dl-Iamp.  When  cool  it  is 
ready  for  the  etching-point.    See  Etchiso. 

Where  the  point  removes  the  ground,  the  plate  is 
exjiosed  to  the  sulieequent  action  of  the  acid,  and  a 
line  or  a  dot,  as  the  case  may  be,  is  made  in  the  plate. 

Soft-grwnd  is  made  by  adding  1  part  of  lara  to  3 
parts  of  common  etching  ground.  It  is  used  for  a 
certain  kind  of  etching  called  etching  on  to/t  ground. 
See  Etching. 

In  mezzotint  engraving,  the  ground  is  said  to  be 
laid  when  the  whole  face  of  the  plate  to  be  occu- 

Sied  by  engraving  is  raised  by  the  cradle  so  as  to 
ave  a  burr  which  would  print  a  uniform  black. 
This  is  scraped  away  forthe  lights.  See  Mezxotint 
Enobavixg. 

10.  {Telegraphy.)  a.  Accidental  eonnectioQ  be- 
tween the  line  wire  and  the  earth. 

b.  The  earth  in  its  capacity  as  the  retum-cirouit 
carrying  body.  The  wire  is  carried  to  earth  and 
connected  to  a  gromtd-pUUe,  or  in  cities  to  a  water 
or  gas  main,  which  forma  an  admirable  and  ext«i- 
sive  conductor. 
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Qronnd-Au'ger.  An  earth-boriDg  auger.  See 
Auger.    Figs.  441-443. 

Oroand-glaH.  Glass  whose  surface  is  ground, 
so  as  to  break  up  the  pencils  of  light  passing  through 
it,  preTeoting  the  passage  of  a  distinct  itnase.  Lamp 
dobes  are  ground  in  order  to  meltow  and  disperse 
tiie  light  passing  through  them.  The  procestt  is  done 
mechanically  or  chemically  ;  the  wheel,  sand-blast, 
by  rotating  with  pebbles  inside,  or  by  fluoric  acid, 

Orouud'ing-ln.  The  application  of  the  sec- 
ondary and  subset^uent  colors  to  a  cotton  cloth,  after 
it  has  received  the  o6lor  of  the  first  block.  It  is  a 
term  nsed  in  tlie  hand-block  nrinting,  and  the 
grou«ding-in  or  re-entering  may  De  of  a  mordant^  a 
kpieai-color,  or  a  muf.  The  correspondence  of  po- 
sition of  the  color  in  the  pattern  is  secured  by  points 
on  the  block  ;  equivalezit  to  the  regiaUr-povU  of  the 
chromatic  process  of  type-printing  or  lithography. 

Ghonna'tng-tooL  (Engramag. )  The  rocker  by 
which  the  mezzotint  steel  pUte  is  roughened. 

Qronnd-Jolnt.  A  joint  made  by  grinding  to< 
gether  two  pieces  of  metal  with  emery  and  oil;  or 
pieces  of  glass  with  line  sand  and  water :  the  j^ass 
stopper  is  a  specimen  of  the  latter. 

GTOtmd-JolBt  idirpentrij.)  A  joist  of  the 
basement  or  ground  floor.    Often  termed  a  sleeper. 

Oromidr&Tiiig.  {Poreelain.)  A  coating  of 
boiled  oil  to  the  surface  of  porcelain,  in  course  of 
manufacture,  to  rectnve  the  color.  Boasing. 

GTOand-marlc'er.  An  implement  for  laying  off 
corn-rows.  It  is  frequently  attached  to  a  com- 
planter  to  make  a  mark  for  planting  on  the  next 
twut.  In  the  example,  it  is  a  frame  witli  i\\TO'} 
sharp-rimmed  wheels  set  at  the  desired  ili^taii^^it 
apart,  say  8  feet  8  inches  to  4  feet,  according  to  tlid 
size  of  com  and  the  practice  of  the  couQt^ 
"King  Philip"  com  of  New  England  nii^4»i1i^ 

ng.ssas. 


the  conductor  and  the  earth.  Connection  to  the 
pipes  of  a  gas  or  water  main  is  usual  in  cities. 

Groimd-plot.  A  representation  on  a  horizontal 
plane  of  the  ground  to  be  occupied  by  a  structure  or 
other  engineering  works. 

QrormiiM.  {Garpentry.)  a.  Pieces  of  wood  nailed 
on  as  guides  for  ^e  plastering  which  comes  flush 
with  the  face  of  the  grminds.  To  them  the  molding 
and  other  finishings  are  naileiL 

b.  Framing  or  pieces  forming  a  basis  for  other 
structure,  aa  ground-sills. 

c.  Sheathing  upon  quarters  or  studding  to  form 
a  basis  for  cornice  work  or  moldings. 

Ground-Mat.  (Saddlery.)  A  ply  of  canvas  or 
Unsey  drawn  over  the  straining  which  supports  the 
patlding  and  seat  of  a  saddle. 

GroundHdlL  {Carpmin/.)  A  sUeper  ;  or  b.  lover 
timber,  which  aupix>rts  the  remainder  of  the  frame. 

Oroond-table.  (Building.)  The  foundation 
course  of  stones. 

Oxonnd-taokla  (^autiad.)  The  ropes  and 
tackle  connected  with  the  anchors  and  mooring  ap- 
I>aratus. 

Oround-tim'bera.  (Shipbuilding.)  Those  which 
lie  on  the  keel  and  are  bolted  to  the  keelson.  Floor- 

timbers. 

GfOlind-wiqri.  (Shiplnii/dhig. )  The  large 
blocks  and  planks  which  sup^Ktrt  the  oradle  on 
which  a  ship  is  launched. 

Gkound-wheeL  That  wheel  of  a  barrester 
whicli,  resting  on  the  ground,  is  revolved  by  con- 


86  inches,  hut  the  larger  Southern  varieties  need  48 
inches  apart  in  the  rows  and  between  the  rows. 

Grotmd-mold.  (Cinl  Engineering.)  A  templet 
or  frame  by  which  the  surface  of  the  grounii  is 
brought  to  the  req^uired  form,  as  in  terracing  or  em- 
banking. 

Ground-plan.  A  representation  on  a  horizontal 
plane  of  the  foundation,  or  of  the  arrangement  of 
the  lower  tier  of  rooms  of  a  building. 

Qronnd-plKta.  1.  (Building.)  The  lower  hori- 
zontid  timber  of  a  building  on  which  the  frame  is 
erected.    A  sill. 

2.  (Railwxty  EngiTietring.)  A  bed-plate  forsleepers 
or  ties  in  some  kinds  of  ground. 

3.  (Telegraphy.)  A  metallic  plate  buried  in  the 
earth  to  conduct  the  electric  rurrent  thereto.  It 
should  beat-  a  certain  proportion  to  the  »ze  of  the 
conductor  which  is  attached  to  it ;  it  should  have  a 
suT&ce  as  many  times  larger  than  the  surface  of  the 
conductor  as  the  difference  in  the  conductivity  of 


tact  tliervwith  when  the  machine  is  at  work,  and 
which  drives  the  cutter. 

Similar  wheels  in  other  agricultural  wheeled  imple- 
ments actuate  snbsidian'  ports,  such  as  the  feed- 
wheels  of  drills,  the  thrashing  cylinders  and  shoes  of 
traveling  harvesters,  the  rakes  of  haj'-loadets,  the 
reels  of  twiders  and  reapei-s,  etc. 

Oronnd-work.  1.  (Ciuil  Engineering.)  «.  The 
preparation  of  ^und  for  the  foundation  of  a  stnic- 
ture,  or  giving  it  the  required  contour  for  any  other 
purpose. 

h.  The  basis  or  structural  foundation  of  an  erec- 
tion. 

2.  {Painting.)  The  base  color  on  which  tiie  paint- 
ing is  iH-ifomied. 

Gront.  a,  A  thin  coarse  mortar  nsed  to  run 
into  crevices  between  the  stones  or  bricks  of  a  struc- 
ture. "The  Norman  walls  were  of  great  thickness, 
and  were  filled  up  with  small  stones,  amongst  which 
mortar  was  poured  in  hot.  This  was  called  grotit- 
ing;  and  In  time  the  whole  mass  so  hai^ned  to- 
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gether  as  to  acquire  the  consisteuce  and  strength  of 
a  solid  rock."  —  Weale. 

b.  A  finishing  or  setting  coat  of  fine  stuff  for 
ceilings. 

Qrove  Bafter-y.   A  fonn  of  dou- 
ble-fluid  inlvanic  battery,  invented  in  1    □  □! 
18S9l^WUliani  Robert  Grove,  F.R.  S.  


it  has  a  glass  jar  or  cell  in  which  ia  placed  a  plate 
of  zinc  hent  into  cylindrical  form,  and  thoroughly 
amalgamated.  Within  the  zinc  is  a  porous  cup,  in 
which  is  placed  a  strip  of  platinum. 

In  the  outer  cup  is  dilute  sulphuric  acid  (1  of  acid 
to  20  water  by  measure),  and  in  the  inner  or  poroua 
cup  is  strong  nitric  add.  See  Galvanic  Battehy. 

Cfarow'biB-adlda.  A  cell  formed  between  two 
glassei),  adapted  as  a  »lide  fof  a  microscope,  and  sup- 
plied with  water  by  the  capillary  action  of  a  few 
hlaraents  of  cotton  extending  thence  to  a  little  reaer- 
Toir  of  water.  It  is  designed  for  preserving  alga  or 
infusoria  in  a  growing  condition.  v 

Oroyne.  (HijdraiUic  Engineering.)  A  project- 
ing defence  extending  out  from  the  »ea-shore  or  bank 
of  a  river,  to  prevent  the  laud  from  being  washed 
away.    A  shingle-trap.    See  Gkoix. 

Ghroz'ing-l-ron.  I.  An  instrument  with  an  an- 
gular steel  projection,  used  for  cutting  glass  before 
the  general  application  of  the  diamond  to  that  object. 

2.  (Plumbing.)  A  tool  used  in  smoothing  the 
solder  joints  of  lead  pipe. 

Gnuyber.  (AgrkaUure.)  a.  An  agricultural 
implement  used  in  Scotland  for  stirring  and  loosen- 
ing the  soil  to  plow  depth.  It  is  a  heavy  cultiva- 
tor drawn  by  four  horses,  and  supiiorted  on  wheels. 
One  form  has  an  inner  frame  attached  to  the  wht«l- 
frame,  and  has  two  ranks  of  teeth,  5  in  the  front 
and  6  in  the  rear,  cutting  the  balks  between  the 
preceding  and  outside  of  them.  The  teeth  consist 
of  colters  armed  with  shares. 

The  form  re^tresented  in  Fi||^.  232S  is  a  heavy  imple- 
ment, not  designed  for  tending  crops,  but  to  bring 


XMwomPi  OrMeriScoteh). 

the  land  to  a  state  of  fine  tilth,  acting  as  subefifnte 

(or  the  plow  in  some  cases.  It  is  more  the  prac- 
tice in  Britain  than  in  the  United  States  to  give 
several  successive  plowing  to  ground  in  the  course 
of  one  season,  before  sowing  the  seed.  The  grubber 
and  some  others  of  the  heavier  forms  of  cultivators 
are  thus  used.  We  apply  the  tool  to  the  crop  prin- 
cipally ;  they  to  that  purpose,  and  also  to  the  kndi 
stirring  it  to  bring  it  into  good  order  and  tilth  be- 
fore sowinf . 

The  grubber  represented  has  a  frame  of  a  general 
triangular  shape,  having  teeth  set  in  divergent  rows. 
It  has  a  caster-wheel  in  front  and  two  wheels  be- 
hind. The  matthine  is  adjusted  vertically,  by  means 
of  depressing  the  handles,  n^ich  oscillate  upon  the 
hind  axle  and  raise  the  share  frame,  being  attache<l 
to  a  transverse  bar  acroMt  the  frame  near  the  i-ear  and 
to  the  lever  in  front,  which  forms  the  carriage  of  the 
caster-wheel.   This  is  a  highly  respectable  implement. 

The  term  "gnibher"  is  somewuat  local,  and  other 
implements  oi  tdmilar  constmction  and  purposes  are 
described  under  Cultivatob  (which  see). 


i.  A  machine  or  tool  to  pull  grubs;  that  is, 
stumps  and  roots  of  bushes,  saplings,  and  small 
trees.  Some  heavy  plows  are  made  to  tear  through 
ground  occupied  by  the  stubs  and  roots  of  bushes 
and  brush.  The  English  turn- 
tcrent  plmc  is  adapted  for  tear- 
ing through  and  routing  up  the 
roots  of  Bushes.  The  grubber 
shown  at  Fig.  2329  has  a  lever 
supported  upon  an  axle  and 
wheels.  When  in  vertical  posi- 
tion it  Ik  attached  bya  grab  nook 
and  biting;  tooth  to  the  stump, 
the  lever  is  then  pulled  over  by 
a  rope  or  tackle,  as  seen  in  the 
smaller  figure  (Fig.  2-230),  where 
a  poet,  roller,  and  chain  consti- 
tute the  appaiatus.  The  pole 
is  attacheil  by  the  hounds  to 
the  axis  of  the  rollers  when  be- 
ing transported,  but  presses  directly  on  the  periph* 
ery  of  the  roller  when  in  action. 

Gnib'Uiie-BZB.  An  implement  having  a  curved 
bit  presented  at  right  angles  to  the  helve,  like  an  ■ 
adze  ;  and  another  bit  presented  in  the  line  of  ^ba 
helve,  like  an  axe.    A  mattock. 

Gbiib'blng-lioe.  Aheavyboefordiggingaronnd 
stumps  or  atones.    A  mattock. 

Gkiib-MW.  A  hand-saw  used  for  saving  np 
marble  slabs  into  strips,  such  as  shelves,  mantd- 
piece^  etc   The  kerf  is  started  by  a  narrow  chisel 

ng.3881. 


tinbbtr. 


OnA-Sato. 

while  lying  upon  the  rubbing-bed.  It  has  an  iron 
blade  notched  at  the  edge,  and  stiffened  by  a  back- 
ing of  wood  like  the  metallic  back  of  a  tenon-saw. 

OmnVer.   (Braas-founding.)   An  iron  rod,  with 
a  hook  at  the  end,  by  which  an  assistant  aids  in 
supporting  the  cnicible,  by  catching  hold  of  the ' 
shoulder  of  the  crucible-tongs. 

Ooa'no-Bow'ei;.  Guano  is  the  excrement  of 
sea-birds  collected  iu  thick  beds  on  some  islands  on 
the  coast  of  Pern,  and  in  some  other  places.  Its 
use  is  no  new  thin^.  The  Peruvians  before  the  con- 
quest used  guano  in  the  cultivation  of  the  potato^ 
tobacco,  corn,  and  other  plants  for  which  -Europe  is 
indebted  to  this  side  of  the  Atlantic.  An  English 
cruiser  in  1720  mentions  having  captured  a  small 
vessel  laden  with  it. 

The  gtiano-sower  is  aometimes  an  attachment  to  a 
wheat-drill,  and  does  not  differ  very  materially  frwn 
a  seed-sower,  except  in  devices  to  keep  the  stuff  • 
stin-ed  up  and  prevent  its  becoming  aggregated  In 
lumps. 
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Onard.  1.  Aa  upright  piece  of  wood  in  s  nar- 
row passage  to  ]>revent  the  lock  of  a  canal  or  the 
comer  of  a  street  fiom  being  iiyjured  by  passing 
boata  or  vehicles.  A  fender,  guanl-pile,  or  post,  u 
the  case  may  be. 

2.  {.Vavigatioit.)  An  extension  laterally  of  the 
deck  of  a  river  steamboat,  bfyoiid  the  lines  the 
hull,  making  it  overhang  the  water.  It  freijuently 
comesj  tlush  with  the  oiitsiiW  of  the  jHiddle-lkox. 

3.  {.ifiuAinery.)  A  light  frame  in  which  the  nuts 
of  bolts  fit  to  prevent  their  unsorewiog  by  the 
vibration  of  the  engine. 

4.  (Hut^ndry.)  One  of  the  teeth  projecting  for- 
ward from  the  cutter-bar  of  a  lian'ester.  The  knife 
jfixjs  through  the  guards,  and  the  knife  sections 

Fig.  3882. 


I    c   The  meUUic  eye  ^f'  3888. 

,  bolted  to  the  sti-rn-post 

to  liaug  the  ruddt-r  npon. 
I  Tlie  rule  for  finding 
I  the  size  of  the  gudgran 

of  a  timber  water-wheel 

is  as  follows  :  — 

Multiply  the  diameter 

of  the  wheel  in  feet  by  the  width  of  the  wheel  in 

feet,  aild  to  this  the  stiuare  of  half  the  diameter 

the  wheel  ia  feet.    Tne  ciiU'  root  of  the  sum  thus 
'  o1)tainMl  will  give  the  rviiuired  diameter  in  inches. 
OuMt-TOpe.  The  ruj)C  by  which  a  boat  is  kept 

steaily  while  in  tow. 
Guide.   1.  A  tool  or  instrument  director,  as  the 

stall'  o?'  director  of  a  surgeon's  jirobe  or  bistoury. 

2.  A  pile  driven  to  mark  a  site. 

3.  A  {mlley  to  dirvtt  a  band  in  a  new  direction, 

4.  {Sdriwj.machuifs.)  A  means  of  directing  cloth 
to  the  edge  or  fove-jdate  of  a  gage,  in  making  m 
hem  or  tuck. 


IbnttUr-Omrdt. 

make  a  xhear  cut  against  the  soles  B  of  the  guard- 
slots.  In  the  upper  figure  the  sole-piece  is  remov- 
able to  enable  its  edge  to  be  sharpt'ued. 

6.  The  bow  or  biuket  of  a  sword-hilt  to  protect 
the  hand. 

6.  {Fire-arma.)   a.  A  bow  beneath  a  gun-Rtock 

protecting  the  trieger. 

6.  A  8«i'ety-lock  of  a  fowling-pioce  to  prevent  the 
accidental  dropping  of  the  liammer. 

e.  A  nipple-snield  to  protect  the  little  tube  which 
receives  the  percussion-caj>. 

7.  A  bow  or  wire  around  a  lantern  to  protect  the 


8.  {BotMvnding.)  One  of  the  slips  of  paper  bound 
Id  with  a  blank-book  to  thicken  it  at  the  hack, 
when  the  leaves  are  intended  to  contain  mounted 
slira,  or  drawings. 

Ghurd-fin'ger.  One  of  the  teeth  projecting  for- 
ward from  the  cutter-bar  of  a  harvester,  and  through 
which  the  knife  plays-    iSee  Ui'Aku. 

Onard-look.  {ilydmulif-  Enffineering.)  A  tide- 
lode,  forming  a  communication  between  a  basin  and 
tide- water. 

Oiiard~pUe.  (Maritime  Conatntction.)  A  pile 
of  the  nature  of  a  fender,  driven  in  front  of  a  quav 
or  wharf  to  protect  the  structure  from  the  blows  of, 
or  abrasion  by,  a  vessel  alongside. 

OnaiA-plate.  The  plate  which  closes  the  open- 
ing in  front  of  a  cupola-nirnace,  to  whose  iron  casing 
it  IS  attached  by  staples.  In  the  center  of  the  plate 
is  the  tapping-hofe,  through  which  the  melted  metal 
flows  when  the  sloppiiuj  is  withdrawn, 

Ouard-rall.  {Railroad ing.)  1.  A  short  rail  placed 
on  the  inside  of  a  main  rail,  so  as  to  keep  a  wheel  on 
the  track  pressing  against  the  inside  of  the  flange 
of  the  wheel.  It  is  used  when  there  is  a  abort  break 
in  the  coatinuity  of  the  other  rail,  as  in  switches 
and  crossings.    A  safety,  side,  or  win^  rail. 

2.  {Nautiad.)  a.  A  hand-rail  on  the  paddle-box 
bridge  of  a  steam-vessel. 

b.  A  breast-rail  on  the  break  of  the  poop. 

S.  A  safety-rail  around  a  hatchway. 

Qud'geon.  a.  The  metallic  journal  piece  let  into 
the  end  of  a  wooden  shaft. 

h.  The  bearing  portion  of  a  shaft. 


Clrmmt't  Hoik- Guide. 


Id  the  example,  the  elastic  plnte  is  attached  to 
the  gage-|)late  and  reatu  u]>on  the  good.<t,  an  ai^justa- 
ble  prcMure  being  brought  uiton  the  elastic  plate  by 
a  srivw  or  screws  in  a  rigid  plate  above,  and  in  such 
a  manner  that  it  x>resKes  more  n|>on  the  cloth  outside 
of  the  seam  than  inside,  and  so  directs  the  cloth 
against  the  face  of  the  gage-plate. 

5.  (Riiilirny  Enyinrrriuy.)  An  additional  rail  to 
keep  a  locomotive  or  car  on  the  track  in  cur\'es, 
crossings,   or   steep   grades.     See  Guide-rail  ; 

Ul'AIMI-IIAIL. 

6.  {Slmm-nfyinf.)  One  of  the  l*rs  which  keep 
in  line  the  blocks  on  the  cross-head  of  the  piston- 
rod.     Sec  GflllE-liUKK. 

7.  [Printing.)  A  printer's  copy-holder,  whifh 
marks  the  line. 

8.  {}ynter-irhc€h.)  A  plate  in  the  curb  of  a 
wat4>r-wheel  to  direct  the  water  upon  the  buckets  of 
tile  wheel. 

Oulde-blocks.  {St f  am -engine.)  Metallic  pieces 
willi^mllel  sides  fitted  on  the  ends  of  the  cross- 
head  and  sliding  ns  guides  on  the  side  frames  to  keep 
the  motion  of  the  piston-rod  direct. 

Onidtt-^^e.  {Hydraulic  Entjinrering.)  A  pile 
driven  to  mark  out  or  limit  the  field  uf  operation  or 
a  site. 

Onids-piillvj.  {^faeh^nery.)  A  pulley  for  di- 
recting or  chuiging  the  line  of  motion  of  a  belt,  bat 

not  otherwise  concerned  in  the  transmission  of  mo- 
tion. 

GMiide-raiL  An  additional  rail,  usually  placed 
midway  between  the  two  ordinary  rails  of  a  nilway 
track,  and  employed  in  connection  with  devices  on 
the  engine,  carriage-s,  or  both,  in  preventing  the  roll- 
ing-stock from  running  off  the  track. 

The  cf»t£r-rail  gripped  by  horizontally  rotating 
wheels  acts  as  a  guide-rail. 

Blenkinsop's  rack-rail  (English  patent,  1811)  was 
used  as  a  means  of  prt^jpr^sion  in  connection  with 
a  spur-wheet  on  the  engine,  and  not  as  a  guide. 

Following  him  was  Snowden'i  middle-rack  and 
mechanical  borse.    See  Crstbh-rail. 
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Easton's  ceDter-rail  (English  patent,  1825)  fulfilled  ' 
two  purposes ;  its  upper  edge  formed  a  rack  and ' 
served,  in  connection  with  a  spur-wheel  on  the  lo- '. 
cofDotive,  as  a  means  of  progression  ;  its  sides  formed  | 
a  gnide-rail  in  connection  with  pairs  of  horizontally  | 
rotating  rollers  underneath  the  carriages  of  the  train. 

Kolltnan'B  English  patoit  of  18m  has  a  simUar 
gni<Ie-raU. 

Fro98er*8  gnide-wheela  (English  patent,  1844)  are 
■et  an  angle  of  45°  beneath  the  truck,  and  have 
sunken  rectangular  faces  which  bear  upon  the  inner 
angles  of  the  square  rails.  The  guide-wheel  enables 
the  flanges  of  the  bearing-wheels  to  be  dispensed 
with. 

No  extra  rail  is  introduced. 

The  guide-mil  gripped  by  horizontally  rotating 
wheels,  driven  by  the  engine,  the  combination  of 
wheels  and  center-rail  forming  the  means  oS  ascend- 
ing gradients,  is  first  found  in  the  English  patent  of 
Vignolles  and  Ericsson,  1830. 

Sellers's  United  States  patent,  1835,  has  a  similar 
device,  and  it  is  also  used  by  Fell  on  the  White 
Mountain  Railroad  in  New  Hampshire  and  the  Mt 
Cenis  Railway,  which  climbs  the  Alpine  {kiss,  con- 
necting St  Michel  on  the  French  side  with  Susa 
on  the  Italian. 

A  correspondent  of  the  Hartford  "  0)urant "  thus 
dettcribes  it :  — 

"  The  carriages  are  about  half  the  length  of  ours 
It  home,  with  seats  on  each  side,  so  that  the  passen- 
gers face  each  other  as  in  an  omnibus,  and  with 
windows  at  the  sides,  from  which  it  is  difficult  to  see 
out  when  one  is  ^[ueezed  in  tight  on  the  seat,  with 
his  back  to  them.  The  cars  are  also  very  narrow, 
the  track  being  only  three  feet  six  or  seven  inches 
gage,  so  that  they  are  not  much  more  comfortable  than 
an  omnibus.  The  fore,  first  class,  was  tweuty-five, 
second  class,  twenty-two  francs,  from  Susa  to  St. 
Michel,  the  time  occupied  in  the  passage  being  from 
four  to  five  houni. 

"The  locomotivesof  these  trains  are  small,  compact, 
and  powerful ;  their  trucks,  as  well  as  those  of  the 
carriages,  set  well  in  the  middle,  so  that  they  can 
turn  very  short  curves.  The  track  has  three  rails, 
one  elevated  in  the  center.  Besides  its  ordinary 
driving-wheels,  the  locomotive  has  two  horizontal 
wheels  which  press  this  third  rail  on  either  side,  and 
it  ia  by  this  strong  traction  that  the  train  is  pulled 
up.  The  carriages  have  corresponding  wheels  for 
the  center  rail,  but  their  only  use  is  to  keep  the 
train  on  the  track.  Both  cars  and  locomotive  have 
double  sets'of  brakes,  one  for  the  ordinary  and  one 
for  the  central  rail,  so  that  they  can  screw  the  con 
to  the  track  with  the  grip  of  a  vise,  and  render  it 
almost  impossible  for  the  carriages  to  run  away. 
There  is  every  precaution  against  accident ;  and  I 
should  only  fear  the  snow-storms  of  winter,  and  per- 
haps an  avalanche  in  some  places  high  up,  which  are 
not  roofed  in. 

"  Oar  train  seemed  to  be  a  huge  live  reptile  with 
le^  and  claws,  that  crawled  up  by  its  own  power  ; 
it  literally  due  right  up  hill,  and  we  felt  ourselves 
mounting,  and,  looking  back,  could  see  the  deep  in>  ! 
cline.    On  the  curves,  where  the  wheels  got  a  good  | 
grip  of  the  rail,  we  moved  with  ease  and  more  rap-  I 
id^  than  on  a  straight  pull,  where  the  locomotive  I 
evidently  labored  more,  and  we  rose  more  slowly.  | 
The  steepest  gnule  on  the  road  is  one  foot  in  nine  ' 
feet,  but  this  is  only  for  short  distances.    The  rise  1 
of  one  in  twelve  is  more  common  ;  and  the  least  (nf  | 
which  any  note  is  taken)  is  one  in  twenty-five.  The 
cnrves  are  so  short  as  to  be  staitling.    We  seemed  \ 
to  tarn  in  a  space  as  small  as  an  ordinary  wagon  I 
could.    The  shortest  curves  are  on  a  radius  of  only  | 


one  hundred  and  twenty  feet ;  that  is,  our  ttun 

would  run  round  a  circle  only  two  hundred  and  forty 
feet  in  diameter.  Our  track  was  all  the  time  m 
sight,  behind  and  before,  running  along  the  steep 
liillsides,  and  constantly  doubling, like  a  compressed 

letter  S." 

Oni'don.  A  swallow-tailed  company  iku;  in  a 
cavalry  regiment,  half  red  and  half  white,  dividing 
at  the  fork.  The  red  above  has  *'U.  S,"  in  white. 
The  white  is  below,  and  has  the  letter  of  the  com- 
pany in  retl.  The  fiy  is  3  feet  5  inches  to  tlie  end 
of  the  tail ;  the  head  is  '27  inches.  The  lance  is 
9  feet  lon^  including  spear  and  ferrale. 

The  regimental  cavalry  flag  in  the  United  States 
Service  has  29  inches /i/ and  27  inches  hmd.  Tiie 
edge  has  a  j-ellow  silk  fringe.  The  field  is  of  silk, 
and  hpA  the  amis  of  the  United  States  embroidered 
in  silk  on  a  blue  ground,  with  the  number  and 
name  of  the  regiment  in  a  scroll  under  the  eagle. 

Qnil-loche'.  {Architecture.)  An  ornament  of 
intertwisted  hands  or  interlaced  cords,  which  Is 
made  continuous  as  a  fascia. 

OiiUlo-tlne.  A  machine  for  beheading  persons, 
named  after  Joseph  Ignace  Guillotin,  a  French 
physician  (1738-1814),  its  supposed  inventor.  He 
did  not  invent  it,  but  seeing  tnut  his  Revolutionary 
friends  had  a  Iai:ge  job  of  killing  on  hand,  he  sug- 
gested  its  use  as  a  certain  and  complete  nude  of  de- 
ca^tation. 

Dr.  Antoine  Louis,  of  Paris,  had  the  credit  «^  its 
invention  for  a  while,  and  it  appears  under  the 
hands  of  the  fiicile  French  to  have  attained  a  cora- 
pleteness  in  constnu-tion  and  execution  whi^ih  left 
nothing  to  be  desired  —  exce])t,  perhaps,  mercy. 

A  beheading  machine,  called  the  maiden,  and 
sometimes  the  widow,  by  the  lively  Scotch,  was 
imported  from  Halifax,  Ei^and,  into  Scotland, 
about  1550,  by  the  Regent  Morton,  who  seems  to 
have  been  enamored  of  the  maiden's  business  capa- 
city. He  was  beheaded  thereby  iu  1581,  —  though 
he  was  not  the  first  victim,  as  has  been  sometimes 
stated. .  The  murderers  of  Rizzio  were  beheaded  by 
it  in  1566  ;  and  among  its  last  victims  was  the  Earl 
of  Argyle,  1681. 

It  IS  laid  np  as  a  memorial  in  the  Museum  of  the 
Scotch  Society  of  Antiquaries,  Edinbur^. 

Of  the  Halifax  machine  we  know  but  little  except 
that  Morton  imported  the  maiden  thence. 

Pursuing  the  back  track,  we  find  that  the  Due 
de  Montmorenci  (blue  blood)  was  executed  by  a  fall- 
ing axe  at  Toulouse,  1632 ;  that  the  Dutch  used  it 
in  executing  slaves  in  their  colonies,  and  that  its 
use  was  comparatively  common  in  Germany  daring 
the  Middle  Ages. 

The  Mannaia  of  Italy,  by  which  Conradin  of 
Swabia  was  executed,  J268,  at  Naples,  and  Beatrice 
Cenci  at  Rome,  in  1605,  was  of  the  same  construc- 
tion substantially. 

The  guillotine  is  mentioned  in  German  books  of 
1534, 1551,  and  1570.  It  is  called  the  Roman  fidl- 
ing-axe,  and  the  decollation  of  St.  Matthew  thereby 
was  a  favorite  suhj<'ct  with  illuminators  of  manu- 
scripts 250  years  before  the  French  Revolution. 

In  the  London  "Monthly  Magazine,"  April  1,1800, 
p.  247,  is  an  enumeration  of  ten  cuts  and  engrav- 
mgs  of  the  sixteenth  century  in  which  a  guillotine 
is  employed.  The  representations  are  principally 
martyrdoms  of  saints. 

During  the  war  of  the  Spsnish  Succession,  1702- 
13,  Count  Bozelli  was  decapitated  by  the  guillotine, 
which  is  thus  described  by  a  traveler  who  witnessed 
the  act  :  — 

'*  In  the  great  square  was  erected  a  scaffold,  cov- 
ered with  black.    In  the  mirldle  of  it  was  placed  a 
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great  block  of  wood,  exactly  of  such  hight  that  the 
criminal,  on  hit!  knees,  could  lay  his  head  upon  it, 
Ijetween  the  ]iillar8  of  a  sort  of  gatlows,  which  sup- 
ported an  axe  of  a  foot  in  higlit  and  a  foot  and  a 

ryg.  2886. 
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half  in  breadth,  sliding  in  a  groove.  The  axe  had  a 
mass  of  above  a  hundn^d  weight  of  lead  attached  to 
its  upper  side,  and  wa.s  su»ii«;ndHd  by  a  conl  fa-st- 
ened  to  the  galluws.  The  executioner  cut  the  conl 
that  supported  the  axe.  The  deadly  instrument  in 
its  fall  severed  the  head  from  the  body,  and  jMine- 
trated  about  two  inches  into  the  block," 

The  original  instrument  was  proliablv  Persian. 

The  French  //uilMiac  has  a  heavy  knife,  sliding 
in  vertical  grooves  in  a  fmnie. 

It  is  a  grim  subject,  hut,  involving  mechanital 
construction,  is  within  our  sco]>e. 

An  observer  in  Paris  thus  records  the  appearance 
of  the  machine  and  the  mode  of  using  it ;  — 

"On  a  platfonn  about  12  feet  si^uare,  and  7  feet 
above  the  ground,  are  erected  the  two  upright  po-sts 
between  wnii;li  is  sus])t!nded  the  axe.  They  some, 
what  resemble  a  narrow  gallows  with  not  more  than 
a  foot  between  the  posts.  The  axe,  which  is  not 
unlike  a  hay-knife,  though  much  heavier  and 
broader,  is  drawn  up  to  the  top  of  the  posts,  l)e- 
tween  which  it  runs  in  groove.^,  and  is  held  sus- 
pended by  a  loop  in  the  halyards,  pa.ssed  over  a 
button  at  the  Iwttom.  The  "edge  of  the  axe  is 
diagonal,  so  as  to  make  a  draw  cut,  giving  it  a  fear- 
ful power  and  certainty  in  severing  a  human  neck. 

"  On  the  center  of  the  platform  stands  a  frame  or 
large  inverted  box,  much  resembling  a  soldier's  aims- 
chest,  about  fl  feet  long  and  2A  feet  wijle  and  liigh. 
One  end  of  this  abuts  upon  the  uprii^ht  posts ;  at 


face ;  the  truck,  moving  upon  small  wheels  in  grooves 
on  the  top  of  the  chest,  was  run  rapidly  forward  un- 
til  the  neck  came  under  the  knife.    The  rope  was 
unhooked  from  the  button,  the  axe  fell  with  a  thud, 
the  head  fell  into  a  banket, 
and  the  body  wasunstrapped 
and  rolled  into  a  lai^  bas- 
ket alongside." 

There  is  an  air  of  ferocity 
about  the  punishment  by  be- 
heading, and  of  absolute  bru- 
tality m  the  mode  of  execu- 
tion by  hanging.  The  Jap- 
anese are  skillful  decapita- 
tors.  TheSjunishgarotteisa 
horror.  Poisoning  is  ancient 
but  disreputable.  Shooting 
is  martial,  and  has  one  mer- 
it;  it  enables  a  man  to  stand 
up  and  face  the  executioner, 
and  has  less  of  humiliation 
than  the  cutting  and  chok- 
ina  processes. 

It  is  a  vulgar  error  that 
Dr.  tiuillotin  i^erished  by. 
the  uiai-hinc  of  his  sugfjes- 
tion.  He  died  in  1814,  after 
founding  the  Academy  of 
Medicine. 

The  myth  seems  to  have 
beeu  ilerived  from  the  Re- 
gent Morton's  having  been 
beheaded  by  his  imported 
pet.  This  kind  of  poetic 
justice  is  commoner  in  tra- 
dition and  romance  than  in 
fact.  It  seems  to  round  up 
and  complete  the  history 
when  — 

' '  This  eTen-Iwnd«l  Jutit W 
Coromendi  the  ingrcdlenta  oTour  jmUoned  cluUra 
To  our  own  lips." 

"  H'hcK  the  olhace  i»  let  the  great  axe  lall." 

OuU'Io-tilie'-cut'ter.  A  machine  whicli  cuts  by 
a  knife  desi  ending  in  guides.  Cutlers  Tor  {taper  and 
straw  are  thus  ninde,  and  the  descent  is  usually 
obliijue,  so  as  to  give  a  rfmir  cut. 

Oul-pure'.  A  kind  of  lace  in  imitation  of  the 
antii^ue.  Patterns  are  cut  out  of  cambric  to  form 
the  Howers  and  heavy  parts ;  the  open  parts  are 
made  of  stitches. 

Oul-tar'.  The  ancient  Egj-ptian  guitar  (a.  Fig. 
2330)  had  a  hollow,  oval  Irady,  and  its  upi)er  surface 
was  i>erforated  for  the  escai>e  of  the  sound.  It  had 
three  strings  of  catgut,  fastened  at  the  lower  end  to 
a  triangular  piece  of  wood  or  ivorj'  which  iwised  them 
to  a  sufficient  hight  without  a  liridge.  The  guitar 
was  played  as  an  acconiitaniment  to  tlie  voii  e  and  in 
concert  with  other  instruments.  Also  in  concert 
with  ilancing  motions  and  [wsturing,  which  is  about 
as  near  as  the  Eg^'ptians  came  to  theatricjil  )ierfonu- 
ances.  These  were  invented  by  the  Greeks,  the 
originators  of  tragedy  and  comedy.  The  Romans 
added  the  pantomime. 

On  the  Guglia  Kotta  at  Rome  is  a  large  obelisk, 
which  was  brought  from  Egypt  bv  Augustus  and 
thrown  down  and  broken  nt  the  saclcing  of  the  city 
by  the  Constable  of  lloiirlKni,  in  1527. 

On  it  is  repi-esented  a  guitar  (ft)  which  had  evi- 


the  other  end  is  a  small  tnick  having  a  strap  and  '  dently  two  strings.    The  length  of  the  finger-board 


buckle  by  which  the  culprit  is  secured  to  it. 

"  The  victim  was  advanced  with  hi.s  breast  against 
the  truck,  to  which  his  body  was  rapidly  strapped. 
He  was  then  tilted  down,  truck  and  all,  upon  his 


would  allow  a  considerable  scale  of  notes. 

In  the  sculptures  of  Nimroud  is  represented  a 
musician  jilayin^  on  a  guitar. 
The  present  name  is  derived  intermediately  from 
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the  ancient  Greek;,  where  it  indiceted  a  musical  in- 
sti-umeDt  resembliiig  u  harp  {cUhani). 

The  Europeans,  ancient  ami  modem,  derived  it 
from  Egypt.  Like  some  other  things,  it  was  ini- 
porteduirectly  into  Greece  from  Egypt  iu  ancient 
times ;  and  again  through  the  intervention  of  the 
Saracens  into  Europe,  uter  the  lull  of  the  dark 
ages  ;  following  the  track  through  Spain. 

The  modem  Arabs  have  an  instrument  called  the 
'ood  (c.  Fig.  2336),  which  may  be  considered  the 
Syrian  guitar.    The  bead  is  beut  over  as  in  the  Euro- 


Man  guitar ;  the  neck  appears  to  be  destitute  of  frets. 
The  strings  are  seven,  and  are  made  of  catgut. 

The  Pernvians  had  a  guitar  with  five  or  six  strings, 
called  a  tinga.  TItey  also  possessed  the  ayriiir.,  fiuie, 
tambourine,  and  trumpet. 

The  guitar  was  introduced  into  England  by  Fran- 
cis Corbeta,  about  1660,  and  was  a  novelty  to  the 
writers  of  the  day. 

"  I  heard  a  Frenchman  play  upon  the  guitar  most 
extreme  well,  though  at  best  methiuka  it  is  but  a 
bawble." —  Pepys's />tflri/,  1661, 

"  My  Lord  Sandwich  playing  uimn  the  gittarr, 
which  he  now  commends  abo\'e  all  musique  in  the 
world  " —  Pepys's  Diary,  1665. 

The  guitar  is  the  jprincipal  musical  instrument  of 
the  Japanese.  Their  sijamsie  has  three  strings,  two 
in  the  octave,  the  middle  one  ^ving  the  lifth.  It 
u  played  with  a  plectrum,  consisting  of  a  flat  piece 
of  hom,  held  between  the  thumb  and  third  finger. 
The  Jaj)anese  have  no  idea  of  harmony,  and  pla^'  all 
their  instruments  in  unison.  Their  dancing  is  of 
the  Oriental  style,  like  the  Almehs  of  Egypt,  —  mo- 
tiotu  of  the  arms,  head,  and  body,  rather  than  of 
the  feet.  Tt  is  not  ao  exclusively  professional  as  in 
Egypt  and  India,  and  consequently  not  bo  syste- 
niatically  lasciviou.<!. 

The  Spanish  guitar  d  has  a  hollow  body  with  a 
nuDd  opening  in  the  sounding- boa  rtl.  The  neck 
has  aeventeen  frets.    The  strings  are  six,  are  tuned 


E,  A,  D,  G,  B,  E,  and  are  stretched  Iwtween  a  bar 
attached  to  the  Kounding-board  and  the  pegs,  which 
are  jounialed  in  the  head. 

An  English  guitar  has  been  constructed  to  be 
touched  by  keys,  and  one  of  a  large  size  has  been 
made  in  Germany,  and  is  adapted  to  be  held  with 
the  bow  between  the  knees.  Neither  have  proved 
valuable  accessions  to  the  list  of  musical  instruments. 

Gui'tar-bou'jo.  An  instrument  combining  the 
characteristics  of  the  guitar  and  the  banjo,  having 
the  strings  and  fretted  neck  of  the  former,  and  the 
sheejtskin  head  and  metallic  hoop  of  the  latter. 

Gilllet.  1.  (Cii-il  EngiiiMn'iig.)  A  narrow  work- 
ing cutting  made  in  the  formation  of  an  excavation, 
and  used  as  a  means.of  laying  down  a  pair  of  rails 
to  bring  the  dirt-cars  to  the  bank. 

2.  {Harney.)  The  lower  end  of  a  horse-collar, 
around  which  imsses  the  cJioke-slraji,  and  the  breast' 
strap  which  supports  the  pole  of  a  carriage. 

3,  (Savs.)  A  hollow  cut  away  in  front  of  each 
saw-tooth,  in  continuation  of  the  face,  on  alternate 
sides  of  the  Idade.  Such  saws  are  known  as  gullet- 
saws  or  brier-tooth  saws. 

The  gullet  is  adapted  to  allow  the  saw  to  be 
sharpened  by  a  round  or  half-round  file,  by  which 
the  face  of  the  tooth  becomes  concave  when  viewed 
edgeways,  and  acquires  a  thin  cutting  edge.  The 
increased  curvilinear  space  also  allows  more  room 
for  the  sawdust.    See  Gullet-paw. 

Qullet-ing.  {BailTvad  Engineering.)  In  exca- 
vating for  railroads,  a  system  of  can-ying  the  work 
forward  in  a  series  of  steps  uyton  which  different 
gangs  of  men  are  at  work  with  pick,  shovel,  and 
wheelbarrow,  assisted  by  temporary  lines  of  rail  and 
dumping-wagons  if  the  work  be  sufficiently  exten- 
sive.   Also  called  notching. 

Oul'let-ing-preM.  A  press  for  punching  or 
gulletiug  saw.blades,  gumming  worn  saws,  or  paring 


Fig.  2S87. 


Ovlieting-^tit. 


down  or  retoothing  broken  saws.  The  punch  ia 
socketed  in  the  ena  of  a  plunger  whose  upper  portion 
is  a  double- threaded  screw  crowned  by  a  ny -handle. 
The  table  a  is  adjustable  by  means  of  its  rod  b,  and 
affords  an  axis  for  the  eyes  of  circular  saws  or  saw- 
blades  under  treatment. 

Gul'lat-saw.   A  saw  having  a  hollow  cut  away 
in  front  of  each  tooth  in  continuation  of  the  face  and 
on  alternate  sides  of  the  blade.   Called  also  a  brier- 
i  tooth  mw. 
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0HtIt^5lnB. 

Onllet-tootlL  A  form  of  Mv-tooth.  See  Gvl- 

LET-SAW. 

Gtilley.  The  trnm^plates  or  mils  lud  for  the 
use  of  ttam-wi^nB. 

Onm.  1.  Ad  instrament  for  shaping  saw-teeth. 
See  Saw-qumher. 

%  A  hive  made  of  a  section  of  a  hollow  log ;  a 
iee-gum. 

8.  A  hollow  log  inserted  rcrtically  into  the  ground 
u  a  curb  for  a  B])ring. 

i.  A  vegetable  secretion  which  hardenu  as  it  hx- 
udes,  but  is  soluble  in  water ;  distinguished  from 
resins,  which  are  Holubte  in  alcohol,  but  not  in  water. 
There  are  a  few  resins  which  by  careless  custom  are 
named  as  guras,  such  as  eoptu,  often  called  gvm.' 
eopat. 

Gum'mer.  A  tool  or  maohine  for  deepening  and 
enlarging  the  inteidental  Kpecea  of  worn  saws.  See 
Saw-gummkr;  Guli.rting-machinb. 

OKun'mlng.  {Litkoyrapkj/.)  The  treatment  of  a 
lith<^raphic  stone  with  a  solution  of  ^m-arabic, 
after,  or  simultaneously  with,  the  etchinj;;  process, 
whereby  the  clean  irarte  of  the  stone  devoid  of  work 
are  protected  from  receiving  fatty  matter,  and  tlms 
reject  the  greasy  ink  when  the  roller  passes  over 
the  stone.  The  clean  surface  of  the  stone  is  dam^ted 
between  each  impression,  bitt,  without  the  gumming, 
it  would  not  permanently  n»dst  the  ink. 

Oum-pot.  A  copper  boiler  used  by  Tamiflh- 
inakem  for  melting  the  and  mixing  the  in- 
gredients. It  is  about  33  inches  deep,  and  9^  inches 
in  diameter.  An  upper  section  is  riveted  to  it  to 
keep  in  the  in^edients  when  they  foam.  It  is  sup- 
ported by  a  circumferential  flange  which  rests  on 
the  top  of  the  furnace,  and  i>  adapted  to  be  totdily 
removed  and  replaced. 

Gkin.  A  weapon  having  a  barrel  adapted  to  re- 
ceive and  discharge  a  missile  which  is  projected  by 
a  chaige  of  powder,  gnn-cotton,  or  air,  as  the  case 
may  be.    See  under  the  following  heads  :  — 


Pivot-gun. 
Revolver. 
Rifle. 
Shot-gun. 


Sief^gun. 

Swivel-gnn. 

Steam-gun. 


Air-gun. 
Afijuebua. 
Battety-gnn. 
Blunderbuss. 

Cannon. 

Carbine. 

Carronade. 

Cohimbiod. 

Field-gun. 


Fii-e-arm. 

Fowling-piece. 

Gatling-gan. 

Howitzer. 

Mnchine-gun. 

Msgazine-gun. 

Hitraineur. 

Musket. 

Pistol. 


Allied  are  another  class  not  usually  termed  gona. 
Mortar.  Coehom. 

The  projectiles  are  numerous.  Lists  may  be 
found  under  Weapoks  ;  Projectiles  ;  Fiee-arms  ; 
Artillery  (which  see). 

Onn-bar'ral.  Gun-barrels  of  su^ierior  quality 
are  known  as  stub,  stub-tvtittt  tcire-tuntt,  Ikmaaeua- 
twitl,  stuihBamatctts. 

iStui-iton  consista  of  horseahoe  nails,  cleaned  in 
a  tumblingj-box,  mixed  with  from  12  to  &0  per  cent 
of  steel  pieces  of  the  same  size ;  puddled,  ham- 
mered, heated,  tilted,  and  rolled.  From  this  mata- 
rial  a  8kelp  is  made. 

Ttaiat  barrels  are  made  of  a  ribbon  of  iron  wound 
Spirally  around  a  mandrel  and  welded. 

SXm-imH  is  stub-iron  coiled  on  a  mandrel,  as  de- 
scribed. 

Wirt'twid  ia  made  by  welding;  laminee  of  iron 
and  steel  together,  or  two  qualities  of  iron,  and 
drawing  the  compound  bar  into  a  ribbon,  which  is 
coiled  as  described. 

Damascua-iron  ia  made  of  several  bars  of  steel  and 
iron  laid  parallel  in  a  fa^  and  drawn  out  into  a 
bar.  A  piece  of  the  bar  is  heated  to  redness,  one 
end  placed  in  a  vise  and  the  other  end  graEi]>ed  by 
tongs,  by  which  the  bar  is  twisted  till  it  assumes  a 
cylindrical  sha]ie,  and  is  shortened  to,  sa^,  three  f<-et. 
^veral  such  bars,  twisted  in  diverse  direction**,  are 
Iflid  together,  welded,  and  drawn  into  ribbons, 
which  are  severally  wound  on  mandrels  as  before. 

StuihDaviaMMS  is  formed  from  a  single  lar  or 
twisted  roil,  forged,  drawn  into  a  ribbon,  and  wnund 
on  a  mandrel.  . 

Damcucwi  mid  wire  titnat  is  ribbon  of  the  said  va- 
rieties combined. 

The  ribbon  for  the  twisted  barrel  is  several  yards 
long,  about  ^  inch  broad,  and  is  thicker  at  one  <-]id 
than  the  other,  in  oi'der  to  give  the  strength  at  the 
breech.  It  is  heated  to  redness,  coiled  anmnd  a 
mandrel,  the  coil  removed,  heated  to  welding  heat, 
dropped  on  to  a  cylindrical  rod  which  is  then  struck 
vertically  on  the  ground  to  jar  the  edges  of  the 
spiral  together  ana  cause  them  to  adhere.  This  is 
called  jumping,  and  the  operation  of  welding  is  coni- 

Cleted  by  a  hammer  on  an  anvil,  the  central  rod 
eing  maintained  in  jKisition. 
The  iron  plate,  tecnnically  termed  a  ste/p,  is  usu- 
ally about  a  foot  in  length,  and  when  heatt-d  to  a 
welding  temperature  is  rolled  around  a  mandrel  and 
passed  through  sets  of  rollers,  which,  in  turn,  elon- 
gate the  skelp,  reducing  its  diameter  and  giving  the 
proper  size  and  taper  to  the  barrel. 

Formerly  the  edges  of  the  heated  blank  were 
welded  upon  the  mandrel  by  the  succesmve  blows  of 
a  trip-hammer,  or  a  "drop,"  dies  intervening  be- 
tween the  iron  tube  and  the  drop  and  anvil  respifc- 
tively.  A  portion  only  of  the  seam  is  closed  at  a 
time  by  this  means,  and  the  operation  is  inoi«  tedi- 
ous and  expensive  than  the  rollers  just  described. 
The  rolling  process  was  introduced  from  England. 

{Borijig.)  For  boring,  the  barrels  are  placed  in  a 
heavy  iron  frame  called  ' '  boring  banks, "  where  they 
are  i-eamed  out  by  the  boring-tool,  which  consista  of 
a  square  broach  of  steel,  with  sharp  edges.  The 
tool  is  rotated  and  advanced  while  the  barrel  is 
firmly  held,  and  tlie  operation  is  repeated  with  suc- 
cessively lai^r  tools  until  the  required  size  is  ob- 
tained, —  something  short  of  the  eventual  caliber,  as 
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other  operations  are  to  follow,  and  will  farther  in' 

crease  tne  size  of  the  bore. 

The  outer  surface  of  the  barrel  is  then  turned  in 
a  lathe,  the  barrel  being  sustained  by  mandrels  at 
each  end.  The  tool  may  be  fixed  in  a  slide-rest 
which  mores  it  lougitndiniUly  of  the  barrel,  and  also 
in  or  out  to  give  the  re<iiiired  taper  from  the  breecli 
to  the  muzzle,  or  the  latter  or  tmiisverse  motion  may 
be  imparted  to  the  tool-rest  while  the  bnrrel  has  a 
longitudinal  in  addition  to  its  rotary  motion, 

T}ie  barrel  is  then  ground  bv  1)eing  held  parallel  to 
and  against  the  fax  of  a  rapidly  revolving  stone.  For 
this  purpose  the  barrel  is  slipped  upon  an  iron  rod 
and  revolved  by  means  of  a  crank  on  the  end  of  the 
rod.  The  stones  are  cased  in  for  safety,  and  also  to 
keep  the  water  from  splashing  upon  the  woricmen, 
holes  in  the  nnds  of  the  casing  permittiug  the  intro- 
duction and  withdrawal  of  the  barrel. 

After  grinding,  the  barrels  are  polished  by  hard- 
woo<i  niobers,  supplied  with  lard-oil  and  emery. 
The  barrels  are  placed  in  upright  frames,  several  m 
each  fnime.  The  grooved  ends  of  the  rubbers  are 
then  prvssed  by  spnu^  against  the  barrels  as  they 
move  up  and  tlown  with  a  n^lar  and  rapid  motion, 
the  barrel,  the  while,  revolving  slowly.  After  re- 
maining in  the  first  polishing-machine  for  fifteen 
minutes  or  thep^bouts,  they  are  transferred  to  an- 
other and  similar  apparatus  where  the  emery  is  dis- 
pensed with. 

Much  ingenuity  has  been  expended  in  devices  for 
deti>cting  deflection  or  faults  in  gnn-barrels,  and  for 
straightening  them  when  unevenness  is  detected. 
The  correction  is  made  by  placing  the  barrel  on  a 
small  anvil  and  giving  it  a  gentle  blow  with  the 
hammer.  The  workman  obtains  artificial  aid  in  <le- 
tecting  faultft,  by  a  transparent  slate  marked  with 
two  parallel  lines  and  placed  in  a  window.  The 
barrel  being  pointed  towards  the  window,  the  lines 
are  reflecte<l  upon  the  polished  interior  uirface  of 
the  barret,  and  any  nnerennoss  throws  the  reflected 
lines  out  of  jtamlfelism ;  which  is  readily  detected 
by  the  exiM-neneed  workman.  In  former  times,  a 
hair  or  some  other  very  slender  line  was  passed 
through  the  barrel  and  drawn  successively  across 
each  portion  of  the  inner  surface,  concavities  being 
ravealed  by  the  distance  between  tlie  line  and  its  re- 
flected ima^  in  the  metal. 

For  provme,  the  barrels  are  loaded  with  a  heavy 
charge  and  uien  laid  in  a  rank  in  the  parallel 
grooves  of  a  massive  table  in  the  proving-room,  the 
charge  in  each  piece  being  connected  to  a  train  of 
powder  on  the  back  of  the  stand,  and  passing  to  the 
outside  of  the  building,  so  as  to  fire  the  charges 
from  a  place  of  security.  The  balls  are  received  in 
a  bank  of  earth,  and  those  barrels  which  appear  to 
have  withstood  the  tint  chaijce  are  subject«l  to  a 
second,  smaller  proving  charge,  to  open  any  rent 
which  may  have  been  made  by  the  former.  Those 
which  stand  both  tests  are  stamped  with  the  mark 
of  approval. 

A  still  more  severe  test  is  filling  the  barrel  with 
water,  and  driving  in  an  air-tight  bullet  by  heavy 
and  repeated  blows.  If  any  rhink  oi'  crack  is  to  te 
found,  the  water  will  ooze  from  it. 

The  barrel  having  been  welded,  rolled,  bored, 
tamed,  ground,  polisned,  and  proved,  is  now  to  be 
rifled  by  having  twisting  grooves  out  in  its  interior. 
This  is  more  fully  referred  to  in  this  work  under 
RlFUNO-MAcmNe,  and  is  a  very  old  device,  speci- 
mens of  rifled  cannon  and  small-ams  of  the  seven- 
teenth century  being  preserved  in  European  collec- 
tions.   In  seneral  features  most  of  the  machines 

rt ;  the  oarrel  Is  firmly  secured  in  the  frame  of 
madiin^  and  the  grooves  on  its  inner  surftce 


are  cut  by  narrow  ban  of  steel,  which  are  placed 
within  three  apertures  near  the  end  of  an  iron  tube 
which  passes  tnrough  the  barrel  by  a  slow  compound 

motion,  rotary  and  progressive. 

The  sight  and  cone  seat  are  attached  to  the  barrel 
at  the  proper  stage  of  its  progress,  the  former  by 
brazing  and  the  latter  by  welding. 

Steel  barrels  are  drawn  from  short  ban,  which  are 
bored,  heated,  and  drawn  upon  a  mandrel  between 
rolls,  which  successively  lengthen  and  rednce  the 
diameter  of  the  barrel. 

After  boring  and  rifling,  the  grain  or  mottled  ap- 
r  pearance  is  produced  by  steeping  in  acids  or  by  heat- 
!  ing  in  boxes  with  charcoal,  and  then  plunging  in 
solution  of  ammonia.    See  Browkiko. 
!    The  principal  imperfections  to  which  gnn-barrels- 
are  liable  are  the  chiak,  the  erode,  and  the  flaw. 

The  chhik  is  a  small  rent  in  the  directiou  of  the- 
leugth  of  the  barrel.. 

The  crack  is  an  imperfection  across  the  barrel. 

The  flaw  is  a  scale,  or  small  plate,  adhering  to  the 
bami  by  a  narrow  base,  from  which  it  spreads  out 
like  the  head  of  a  nail  from  its  shank,  and  when 
separated  leaves  a  little  p't  in  the  metal  which  col- 
I  lects  moisture  and  foulness,  corroding  the  metal. 

Otm-bar'rel  Oage.   The  gage  tn  large  guns  is 
I  the  weight  of  the  ball  they  carry,  as  6-pounder,  8- 
potinder,  12-]ionnder,  etc. 

Or  it  is  expressed  in  inches,  and  the  fraction,  if 
such  there  be,  in  decimals,  as  8-inch,  10-inch, 

The  bore  of  the  barrels  of  fire-arms  is  also  denom- 
inated by  the  decimals  of  an  inch,  as  Ai,  .46,  ,50, 
,55  ;  all  of  which  are  somewhat  common  sizes, 

Ttie  usual  mode  of  denominating  the  barrels  of 
sporting-rifles  and  fowling-pieces  is  by  the  number 
of  bullets,  of  the  diameter  of  the  bore,  that  are  con< 
tained  in  one  pound  of  lead. 

Oa(ir-  Table  for  BarreU  of  Fire- Arms. 


Wtigbt  of 

Uuattwe 

WelRfat  of 

No. 

ofBwe  la 

1  No. 

of  Bore  In 

iMden 

lOOUuor  1 

Bullet  in 

loouuor  1 

BnlMln 

Inch. 

Onlns. 

bKh. 

Ondna. 

5 

,98 

1,400 

1  19 

.65  + 

868i^ 

6 

,93- 

1,6669 

1  20 

.63  + 

355 

7 

.89 

1,000 

1  21 

.63 

333i 

8 

.85- 

875 

1  22 

.62  + 

318tV 

9 

,81  - 

7775 

23 

.61  + 

304^ 

10 

.79 

700 

1  ^* 

,61 

291 1 

11 

.77- 

686i^ 

1  25 

,60  + 

280 

12 

,75 -h 

588i 

1  26 

.69  + 

269VV 

13 

.74- 

538i% 

:  27 

.59 

259^ 

14 

.72- 

500 

28 

.68  + 

250 

15 

.70  + 

46fl^ 

29 

.58- 

241ii 

16 

.69- 

437i 

80 

.57 

233i 

17 

.67 -f 

41H9 

!  31 

.56  + 

225H 

18 

.66 

S88S 

,  32 

1 

.66- 

218] 

Chm-bat'ter-y.  1,  {Fi^tificaiuni.)  Theemplace- 
ment  of  two  or  more  pieces  of  artillery,  destined  to 
act  on  the  offensive  or  defensive.    It  may  be,  — 

Opni ;  merely  field-guns  in  position. 

Covered;  protecte<l  by  a  parapet. 

Masked ;  disguised  by  a  screen  of  branches,  or- 
other  obstructions  to  the  view. 

Enfilading;  sweeping  the  face  of  the  body  of 
troo))8  or  the  works,  by  a  fire  in  the  line  oi  the 
length  of  tfie  object. 

Sn  echarpe ;  having  a  line  of  fire  oblique  with  the- 
face'of  the  object. 

En  Terifra;  playing  upon  the  rear  of  the  enemy. 

Croet-flre ;  several  batteries  having  a  convei^ging 
fire  upon  an  object. 
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Siege  ;  ot  a  lai^  descriptioii,  for  breaching. 

a.  Elevated  ;  oa  the  natural  level  of  the  ground. 

b.  ffalf-aunJten  ;  when  the  parapet  in  partly  made 
of  earth  from  the  tem-plem  or  gun-pUttbrm. 

c.  Fidl-aunken :  when  the  terre-plein  is  farther 
lowered  by  taking  all  the  earth  therefrom  to  fonu 
the  parapet. 

CasemtUe  ;  when  protected  by  a  bomb-proof  chaci- 
ber  and  tiring  from  embrasures. 

BarbeUe  ;  firing  over  a  parapet. 

Breaching ;  devoted  to  making  an  opening  in  the 
wall  of  a  fortification. 

Sieoe/ut ;  when  the  balls,  with  a  low  charge,  trav> 
erse  the  inner  face  of  the  enemy's  works  and  rebound 
and  roll  along  the  same. 

Mountain  ;  light  pieces  adapted  to  be  dismounted, 
and,  with  their  dislocated  carriages,  carried  on  mules. 

2.  {Field-artUlrry.)  The  tacticjil  unit  of  field-ar- 
tillery. A  certain  number  of  field-guns  under  one 
command,  together  with  the  officers,  men,  horses, 
waguns,  and  stores. 

An  English  field-battery  has  six  12-iKiunder, 
Armstrong,  breech-loading,  rifled  guns,  bach  gun 
has  its  limber,  and  the  oatttry  has  12  other  car- 
riages and  210  horses.  It  i»  otticered  and  manned 
by  two  captains,  three  lieutenants,  and  236  non* 
commissioned  officers  and  men. 

Three  tield-ffuns  to  1,000  men  is  the  usual  pro- 
portion in  Kuroitean  armies. 

Gun'boat.  A  small  veawl  of  war,  carrying  from 
one  to  four  guns  if  sea-going.  Gunboats  in  the 
United  States  Service  are  usuaUy  fourth-rates.  See 
Irun-clad. 

The  gunboats  employed  for  river  service  by  the 
United  States  govi'nimeut  during  the  late  civil  war 
were  generally  Hat-bottomf  J,  side-wheeled  craft,  of 
light  draft,  and  partially  iron-plated  above  the  wa- 
t«r-Iiiie  with  from  two  to  four  inches  of  ii-on,  backed 
by  eighteen  to  thirty  inches  of  oak,  set  at  an  incline 
of  55  or  thereabouts.  Tlie  strongest  plating  was 
forward,  and  when  these  vessels  could  tight  "bow 
on  "  tliey  were  conaideriHl  invulnerable  to  04-pound 
shot.  They  carried  from  four  to  sixteen  guns,  which 
were  fired  through  portholes.  (See  illustration  on 
opposite  page.) 

Auxiliary  to  the  gunboats  was  a  fleet  of  steam- 
rams,  built  especially  for  speed,  and  calculated  to 
run  down  and  sink  an  enemy.  They  generally  car- 
ried one  gun. 

Otut^ar'rlage.  The  apparatus  upon  which  a 
cannon  is  mounted  for  ser\'ii<e.  It  may  or  may  not 
be  adapted  for  the  tmD8|>ortation  of  the  piece. 

The  first  consisted  merely  of  a  timber-block,  or 
frame,  to  which  the  cannon  was  secured  by  straps  or 
bolts.  Uprights,  with  holes  for  pegs,  were  some- 
times employed  to  give  elevation  to  the  muzzle. 
Afterward  a  species  of  trough,  having  a  butt-piece 
and  mounted  on  wheels,  was  introduced  (A,  Fig. 
2339).  Subsequent  improvements  brought  them 
nearly  to  the  form  B,  which  represents  a  carriage 
of  the  Gribeauval  pattern.  Gru)eauval,  a  French 
artillery  officer,  made  great  unprovenients,  1765, 
in  gun-carriages  and  the  oi-ganization  of  artillery, 
reducing  the  size  of  the  parts  sod  making  the  similar 
parts,  for  those  of  the  same  class,  interchangeable ; 
he  also  added  a  tongue,  so  that  two  horses  could  draw 
abreast,  and  made  the  limbers  so  that  one  sort  would 
answer  for  several  different  kinds  of  carriages. 

Land  gun-carriages  coniprise  field,  siege,  casemate, 
and  barbette  carrit^^s.  The  two  former  are  adapted 
for  the  trans^Kirtation  as  well  as  service  of  the  piece, 
while  the  latter  are  intended  to  be  kept  in  one  posi- 
tion in  a  fortification.  A  smaller  kind  of  field-car- 
riage may  be  readily  taken  to  ^lieces  and  pat  to- 


gether, so  as  to  be  carried  on  mules'  backs  in  a  rug- 
ged and  mountainous  country. 

Field-carriages  inclade  those  which  are  adapted  to 
accompany  the  movements  (J[  troops  during  an  en- 

f;agemeut,  and  carr^'ing  a  class  of  gnos  weighing 
rom  800  to  1200  pounds,  as  Hie  12-pounder  smooth- 
bore and  lighter  nfled  cannon. 

These  carriages  are  known  as  "stocktrail"  pat- 
tern, from  having  a  aiiij^e  piece,  which  serves  as  the 
trail,  inserted  between  the  two  cheeks  on  wlddi  the 
trunnions  rest. 

The  Gribeauval  and  older  patterns  of  carriage 
had  no  stock,  tlie  ends  of  the  cheeks  resting  imme- 
diately on  the  ground ;  the  fore-wheels  were  also 
smaller  than  the  hinder. 

(7  is  an  elevation  of  a  field-gun  carriage  without  its 
limber.    The  various  parts  are,  — 


Fig.  2SW 


FitU-Qw  Cbrriaff. 


A,  stock. 

B,  cheek. 

a,  lunette. 

b,  trail -plate. 

c  c,  jiointing  rings. 
d,  handle. 
c  e,  TiTolonge  hooks. 
/,  wheel-guard  plate. 
g,  lock  chain,  bolt,  nut, 

and  washer. 
A, turn-buckle,  chain,  and 

hasp  for  sponge  and 

rammer. 


I,  stop  for  rammer-Lead. 
k,  ear-plate  for  worm. 
I,  elevating-screw, 
m,  uuder-atrap. 
«,  inii>lenient-hook. 

0,  D-nng  for  hand-sjnke. 
q,  trunnion -plate. 

r,  cap-sttuare. 
s,  cap-square  chuus  and 
keys. 

1,  prolonge. 

2,  sponge  and  rammer. 

3,  nand-sjuke. 


The  detachable  forepart  of  the  carriage  is  called 
the  limber.  It  cames  a  chest  for  containing  ammu- 
nition, upon  which  the  cannoniers  sit.  The  limbers 
for  all  field-carriages  differ  only  in  the  interior  fitting 
up  of  the  chest,  adapting  it  for  receiving  different 
kinds  of  ammunition. 

A  caisson  for  csrrj'ing  ammunition  accompanies 
each  field-piece.  This  vehicle  lias  a  limber  similar 
to  that  of  the  gun-carriage.  Its  rear  part,  or  body, 
carries  two  anmninition-chests,  the  three,  with  that 
on  the  carriage-limber,  containing  the  full  supply  of 
ammnnltion  for  the  piece. 

Each  field-batt«ry  of  four  or  mors  pieces  is  also 
accompanied  by  a  traveling-forge  and  a  baittry-%oagon. 


Digitized  by 


Google 


Digitized  by 


Google 


GUN-CABIilAOE. 


1035 


GUN-^ARBIAOE. 


which  contain  the  necenBty  tools  and  materials  for 
wliiiaiy  repaiiB. 

Each  ctniage  ia  drawn  by  six  horses,  harnessed  in 
a  manner  somewhat  diflerent  from  the  ordinary  way, 
the  traces  of  the  wheel  horses  being  directly  at- 
tached to  the  splinter-bar  of  the  limber,  and  the 
traces  of  the  leaders  connected  to  those  of  the  wheel- 


horses.    Swiogletreea  and  whiffletrees  an  thus  dis- 
pensed with. 

The  siege-carriage  (Fig.  2340),  though  lareer  and 
heavier  ttun  that  for  field  service,  dlfiers  little  from 
it  in  general  construction.    For  transportation  the  , 
gun  is  moved  backward,  the  tmnnions  resting 
against  the  head  of  the  traveling  trunmon-bolt  t. 


ng  .  2840. 


the  breech  supported  on  the  bolster  m.  The  small 
parts  for  holding  the  implements  are  wanting. 

Three  sizes  are  employed  in  the  United  Stut^s  ar- 
tillery service,  one  for  the  ij-inch  rifled  gun,  one  for 
the  IS-pounder  smooth  bore  and  30-|iounder  rifletl 
gun,  and  one  for  the  24-pounder  and  8-inch  howitzer. 

Barbette  carriaRes  are  intendnd  for  tiring  over  the 
parajiet  of  a  fortification,  and  ai'e  adapted  to  mount 
f^ins  of  32-pounder,  8-inch,  10-iiich,  IS-inch,  and 
20-inch  caliber.  The  carriage  proper  rests  on  a 
frame  called  the  chatait,  which  turns  about  a  fixed 
inntle,  so  that  it  may  be  traversed  to  point  wholly 
or  partially  around  the  circle.    See  Barbrtte. 

Qtaetnate  carriages  resemble  thf^  above  in  their 
^neral  construction,  but  are  somewhat  less  high  in 
proi»ortiou.  They  are  placed  in  casemates,  where 
the  gun  is  fired  through  an  embrasure.    See  Case- 

MATR. 

These  two  latter  classes  of  carriages,  and  also 
mortar  beds,  have  since  1860  been  made  of  wrought- 
iron,  which  material  has  also  been  tried  to  some 
extent  for  field-c*rriages  with  a  promise  of  good 
results.  Cast-iron  was  at  one  time  tried  and  found 
uttt'rly  unsuitable. 

Ordinary  broadside  naval  gun-carriages  much  re* 
aemble  ihie  army  casemate  carriage,  hut  have  no 
chassis.  They  are  mounted  upon  four  small  wheels, 
called  "  tracuB,"  and  are  run  in  and  oat  and  pointed 
by  means  of  two  side  tackles,  hooked  respectively  on 
the  left  and  right  to  the  side  of  the  ship,  and  a  train  - 
tackle  hooked  to  a  ring-bolt  behind  the  carriage. 
Excessive  recoil  is  checked  by  the  breettking,  a  stout 
rope  passing  through  a  hole  in  the  cascabpl  of  the 
gun,  and  shackled  to  the  ship's  ribs  on  either  side. 
Elevation  is  given  either  by  means  of  a  graduated 
quoin  or  an  elevating  ucrew. 

In  the  Martilly  carriage  the  two  front  rollers  are 
wanting,  the  front  transom  resting  immediately  mi 
the  deck. 

Light  broadside  guns  and  boat  guns  have  their 
carriages  arranged  to  run  on  slides  corresponding  to 
a  chassis,  ami  have  compressors  for  moderating  the 
recoil.  Boat  guns  are  also  provided  with  lield-car- 
riages  of  iron  in  order  that  they  may  be  employed 
on  shore. 

Heavy  pivot  guns  as  11-inch,  on  u^per  decks, 
are  mounted  on  a  peculiar  carriage,  which  enables 


them  to  be  directed  to  any  point  around  the  circle  by 
means  of  aide  tackles  and  in  and  out  tackles  hooked 
to  Itoltu  appropriately  placed  around  the  deck. 

Very  heavy  guns,  as  15-inch  or  20-inch,  being 
always  plac«d  in  revolving  turrets,  their  carriages 
need  have  no  lateral  motion,  as  this  is  obtained  1^ 
the  rotation  of  the  turret  it-self,  operated  by  connec- 
tion with  the  engine  of  the  ship.  Devices  similarly 
operated  are  also  provided  for  loading.  See  Battert- 
FORGB,  BATTEKV-WAfiOS,  CAISSON,  BaBB^TTB-CAB- 
KIAGF,  C AHEM ATR-CAKKI AGE,  ifORTAR. 

The  necessities  of  modern  warfare,  land  and 
marine,  have  given  rise  to  many  inventions  for 
o|>erating  heavy  guns  and  for  the  protection  of  those 
working  them.  For  the  latter  purpose,  besides 
mantelets  and  shields,  arrangements  have  been  made 
for  rotating  the  tun-et  in  which  the  gim  is  mounted 
so  as  to  cover  the  embrasure  ;  depressing  the  gun 
during  loading  below  the  embi-asure,  etc. 

For  counterpoise  camRgett  see  :  — 

Brewer's  gun-carringe,  1870,  is  supported  on  a 
]>lHtfonn  which  is  supported  by  levers  within  a  curb, 
and  a  weight  suspended  from  the  ends  of  the  levers 
counterpoises  the  gun,  carriage,  chassis,  and  plat- 
form. 

Callender  and  Northrup,  1864,  have  a  platform 
snmwrted  by  a  piston  in  an  air-cylinder  beneath. 

Ends  (1885,  1869,  and  1871)  causes  the  recoil  of 
the  gun  to  depress  it  backwardly  and  downwardly, 
it  being  poised  on  its  trunnions  on  the  end  of  an 
arm  which  oscillates  in  an  are.  As  the  gim  descends, 
a  piston  traverses  in  a  cylinder,  compressing  air 
therein,  and  the  elasticity  of  the  air  asuats  in  re- 
storing the  gun  to  its  position  when  the  loading  is 
complete. 

Coiighlan,  1870,  has  a  co^^  segment  and 
weighted  to^le  which  allow  the  gun  to  depress  by 
the  force  of  i-ei^oil. 

Taggart,  186S,  has  two  gtms  on  a  cylindrical  car- 
riage which  is  on  an  axis  reaching  athwart  the 
vessel.  The  gun  beneath  is  in  loading  position 
below  decks,  while  the  one  above  is  in  firing  por- 
tion. The  latter  being  fired,  the  axis  is  rotatea  and 
the  guns  change  places. 

Winans,  1865,  lifts  his  gun,  carriage,  and  traverse 
into  tiring  {Ktsitiou  by  steam  piston  and  cylinder 
beneath. 
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Houel  and  Caillet  have  a  syHtem  of  levera  which 
oscillate  backwardly  the  recoil,  and  in  bo  doing 
bring  into  action  a  spnng  which  afterward  a-sbists  in 
restoring  the  gun  to  firing  poKitiou.  Siw  also  Coon, 
1863 ;  Foster,  1869. 

Wappich,  1863,  has  a  toggle-joint  an<l  screw  for 
elevation  and  depression.  Also  screws  beneath  the 
trunnions. 

In  MoncriefT's  gun-carriage  (Fig.  2341)  the  gun  is 
supported  upon  a  moving  fulcrum,  which,  on  the 
firing  of  the  gun,  ia  causitl  to  shift  nearer  to  the 


other  foi-ce,  while  at  the  same  time  the  gun  in  brought 
into  a  lowered  |KKition  for  reloaiUng,  and  is  then 
automatically  mseil  into  position  for  tiring.  By  the 
shifting  of  the  fuhiruui,  the  statical  niomentuni  of 
the  balance  weight  is  niaile  to  pre^Hinderate  so  greatly 

ng.aHi 


which  it  is  thoroughly  dried  by  ex|>otture  to  air  and 
by  henting  in  a  chamber  to  about  HO". 

One-]>ound  charts  of  the  cotton  thuo  prejtared 
are  next  inimerHe«l  in  a, mixture  conijmsed  of  S  part» 
of  sulphuric  to  1  of  nitnc  acid,  which  has  been  al- 
low^ to  cool  from  48  to  72  hours  ;  the  vessels  con- 
taining the  cotton  and  at-id  being  snrroundetl  with 
cold  water  to  prevent  undue  heating  during  the 
cliemicat  action  which  ensues. 

The  cotton  is  tiicn  plai-^l  on  a  strainer  and  ex- 
pressed  until  it  n-tains  but  alwuit  ten  times  its 
gun  and  farther  from  a  counterweight,  itpring,  or  weight  of  sciiU,  when  it  is  rfmovwl  to  an  earthen- 
ware jar,  surrounded  by  water  as  Wfore,  wliero  it  is 
allowi'il  to  n'lnain  forty-eight  hours  to  insure  iUt 
complete  convi  reion  into  "  trinitro  cellulose,"  or 
gun-cotton.  It  is  then  taken  out  and  washed  by 
plunging  suddenly  in  water,  to  prevent  heating  ;  and 
afterwiird<i  iilaced  in  a  tank  of  running  watt-r  for 
forty-eight  hours,  and  dried  in  the  centrifugal  nia> 
chine  ;  this  l)athii)K  and  draining  prwrss  is  reiteateil 
six  times,  when  the  cotton  is  tinally  washea  in  a 
warm  alkaline  solution  to  remove  all  the  nncom- 
billed  acid.  Tp  to  this  |)eri(Hl  the  cottou  has  betHi. 
in  a  gtvater  or  h>ss  degrei-  damp,  sint^e  it  was  first 
subjifted  to  the  at^tion  of  tlie  acids,  but  after  as- 
suming its  tinal  shape  is  drittl  in  rhar^^  of  twenty 
)MiuuiU  in  tire-]iro(>r  cages.  Set!  ftlso  Kevy's  wocesa, 
I86i> ;  and  ai>|>endix  to  A.  L.  Holley's  "Treatise- 
on  Ordnance  and  Armor." 

Mr.  Abel,  of  the  Wool- 


wich(  England)  Dock-Yard 
Chemical  Departntent,  biu- 
diwovered  that  the  explo- 
sive force  of  guu-cotton, 
like  tiiat  of  nitro-glyce- 
rine,  may  be  deveIo]>ed  by 
the  exiNymre  of  the  sub- 
stance to  the  sudden  con- 
cusnion  pnalnced  hy  a- 
detonation,  and  that  if  ex- 
ploditl  by  that  agency  the- 
suddenness    and  conse* 


Bbnerieff'i  Qnn-CanMft. 

over  that  of  the  gun  that  it  *vill,  when  allowed  free 
action,  after  the  loading  of  the  gun,  nuse  the  same 
into  its  original  position. 

For  nmning  the  gun  in  and  out  of  battery,  and 
tiavening  and  operating  giins  in  turrets,  st^  i>atent 
of  Ericsson,  1866,  1870;  Perlev,  1865,  1867;  EatU, 
1864.  1S65  ;  Bartol,  1863.  Training  twin  guns  in 
parallelism  in  turrets,  Eads,  1866. 

Eads,  1864,  1865,  has  a  means  for  training  the  gun 
upon  an  unaginary  center,  which  is  the  center  of 
the  exterior  o))ening  of  the  (wrt  or  embmsure,  so  as 
to  reduce  the  opening  to  the  smallest  size. 

Chm-COt'ton.  The  first  notice  of  the  discovery 
of  gun-cotton  was  made  bj-  Braeonnet,  in  1833,  who 
detailed  the  action  of  nitnc  acid  on  starch,  sawdust, 
linen,  and  cotton.     He  called  it  rulaidinc. 

Pelonse,  in  1838,  called  attention  to  this  com- 
pound. 

Dumas,  in  1843,  agaiii  citwl  a  mode  of  preparing, 
and  made  stig^-stions  for  the  application. 

Schiinbein,  ui  1846,  brought  forwanl  his  plan  of 
using  nitric  ami  sulphuric  acids.  It  was  described 
by  W.  H.  Ellet  of  Columbia,  S.  C,  in  18-16. 

Baron  Von  Lcnk,  1864,  useil  cotton  skeins  in- 
stead of  em|)loying  the  wool  in  masses,  thus  rendering 
the  saturation  more  complete  and  the  manipulation 
easier.  The  loose  cotton  thread  is  first  boiletl  in  an 
alkaline  solution  and  aftenvards  placed  in  a  cylinder 
with  perforated  wire  sides,  making  from  600  to 
800  revolutions  per  minute,  by  which  the  alkali  is 
expressed  ;  it  is  then  washed  in  clean  water  and 
again  satgected  to  the  action  of  the  cyhnder,  after 


quent  violence  of  its  action  greatly  exceeils  that  of  its 
explosion  by  means  of  a  hipTdy  heated  boiiy  of  flame. 

Chaip-s  for  sjvorting  or  blasting  purpos4-s  are  some- 
times put  up  with  a  core  of  raw  cotton,  to  djmini^ 
the  force  of  explosion. 

_  Wet  gun-cotton  is  of  course  proof  against  explo- 
sion by  neat,  but  it  has  been  found  that  its  explo- 
sive energy  is  rather  increa.sed  than  diminished  wnen 
wet  and  hred  by  pen;us.siun.  A  body  of  gun-cotton 
thrown  into  the  sea  in  a  net,  with  a  i)rotected  prim- 
ing of  drv  cotton  and  fulminate,  will  explode  with, 
as  much  farce  as  if  confineil  in  a  water-tight  vessel. 

The  rapidity  «-ith  which  gun-cotton  detonates  has- 
been  computed  at  20,000  feet  per  second.  Its  energy 
is  from  two  to  four  times  that  of  gunpowder.  See- 
Ex  plosives. 

Gun-cotton  is  not  soluble  in  alcohol  or  ether,  but 
in  a  mixture  of  the  two  it  dissolves  readily,  giving 
rise  to  a  perfectly  colorless  niuoitaginou^  liquid, 
known  as  coUfxlimi.    This  dries  quickly  to  a  hard' 
skin,  quite  structureless,  and  i>ossessjng  considerable 
strenfith.     It  is  used  in  surgei-y,  and  also,  in  con- 
junction with  iodides  and  bromides,  to  form  the- 
colloilion  of  the  photographer.    See  Pykoxylin'k. 
Oun-deck.   The  lower  deck  of  a  ship  of  war. 
Otm-liai-poon'.    One  fired  from  a  gun,  used' 
mounted  in  a  crutch  on  the  gunwale  of  a  whaleboat. 
It  is  made  of  steel,  and  has  a  chain  or  long-shackle- 
attached  to  it,  to  which  the  whale-line  is  fastened. 
Some  gun-liari>oon.s  carry  a  grenade  or  flask  of  poison^ 
which  breaks  and  sickens  the  whale. 
In  the  iUnstration,  the  harpoon  has  a  hinged  horl^ 
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and  a  slotted  shank,  in  which  is  a  sliding  link  to 
vfhich  the  line  is  fastened.  The  rear  end  of  the  elot 
has  on  elastic  guard  to  receive  the  abock  of  the  ring 
as  the  liarpoon  is  fired.    See  Harpoon. 

Onn-look.  The  combination  of  parts  by  which 
the  propnlnive  charge  is  caused  to  ignite.  The 
inatchlock,  the  tii'st  known  employment  of  whiith 
was  at  the  battle  of  Morat,  1476,  was  the  earliest 
known  form.  In  this  a  piece  of  slow-buruing  cord 
was  passed  through  a  hole  in  the  eock,  ^Iiich  waa 
thrown  forwanl  on  pulling  the  trigger,  bniiging  the 
l^ted  en<l  of  the  cord  tn  contact  with  the  priming. 
Tub  gun  with  this  attachment  waa  called  an  an{ne- 
"boM.  It  continued  in  nse  until  the  invention  of  the 
wheeKlock  in  Italy,  about  1521.  In  this,  a  fur- 
rowed Kt«el  wheel  was,  by  means  of  a  spring  and 
<!haiii,  caused  to  revolve  in  contact  with  a  incc  of 
native  snlphuret  of  iron,  producinjj  sparks  which 
ignited  the  priming.  This  mineral  u  said  to  have 
origiDally  derived  its  name  pyrites,  or  firestone,  from 
having  been  thus  employed. 

Tht  *' snaphaunce "  lock  comprised  a  hammer 
-carrying  a  tlint,  which  was  caused  to  strike  agninst 
■&  furrowed  piece  of  steel,  which  performed  the  office 
of  the  battery  in  the  more  modem  flint-lock.  It  is 
said  to  have  been  contrived  by  German  or  Dutch 
Tuaraudera,  to  avoid  the  exifoeure  attending  the  use 
of  the  matchlock  in  noctanial  expeditions. 

The  flint-lock  is  said  to  have  originated  in  France 
about  1635,  and  its  general  features  do  not  ap|iear  to 
have  essentially  changed  in  the  two  centuries,  nearly, 
daring  wliich  it  was  used  to  the  exclusion  of  all 
others.  The  parts  corresponded  to  those  of  the  per- 
cussion-lock of  the  present  day,  except  that  the  ham- 
mer was  provided  with  a  pair  of  jaws  for  holding  the 
AinL  vhich  was  caused  to  strike  a  pivot«>d  Up  called 
thfl  battft^,  tbrowtog  it  back  anil  dropping  a  shower 
of  sparks  into  the  "  pan  "  containing  the  priming. 

In  1807  Rev.  Mr.  Fonyth  obtained  a  patent  in 
England  for  a  fulminating  powder,  which  was  to  be, 
placed  in  a  magazine  at  the  bree<^h  of  the  gun  and 
fired  by  a  pin.  Various  modifications  were  devised 
pritir  to  the  introduction  oS  the  common  copper  cap, 
abont  1816.  This,  however,  mule  its  way  rather 
dowly.  It  WM  not  until  1842  that  the  jtercussion 
lock  and  cap  were  adopted  in  the  United  States  mili- 
tary service. 

The  adaiitation  of  the  flint-lock  to  cannon  was 
easy,  it  being  merely  necessary  to  secure  the  lock  in 
pontion  by  a  ring  around  the  breech  of  the  gun ; 
when  the  hammer  fell  bock,  on  firing,  the  blast  from 
the  vent  imsBJtl  freely,  without  injuryto  the  lock. 
It  was  otherwise  with  percossion-locks  when  ap- 
plied to  a  vent  two  tenths  of  an  inch  in  diameter.  The 
shock  of  the  blast  would  soon  have  destroyed  such 
a  lock  without  the  hammer  was  withdrawn  from 
over  the  vent  at  the  very  instant  of  firing.  This 
.diffiooltv  was  obviated  by  E.  Hidden's  lock,  first 
patMited  in  1881  and  snbaeqiienttf  unproved. 

In  this,  that  end  of  the  hammer  to  which  the  lan- 
yard is  attached  Is  lonsitodinally  slotted,  so  that 
thfl  same  pull  which  brin^  the  hammer  down  upon 


the  head  of  the  primer  withdraws  it  bock  a  slight 
distance,  leaving  the  blast  unimjteded.  Friction 
primers  for  cannon  have  generally  superseded  the 
use  of  this  lock,  though  it  still  maintains  Its  place  ia 
the  United  States  navy. 

The  elements  of  all  gun-locks  of  the  modem  pat- 
tern, which  have  no  breech-loading  or  revolving  ma- 
chinery to  oiwrate,  are  essentially  as  follows.  The 
illustration  snows  that  employed 
in  the  United  States  muzzle-  nc.8818. 
loading  small-arms. 

a,  hammer  or  cock. 

b,  tuvibler. 

c,  bruife. 

d,  bridle-aerevD. 

e,  aear, 

f,  aatr-tertiui. 


GtM-Lodt. 

g,  3caT-spring.  k,  fiifivel. 

h,  sear-spring  scrtte.         1 1,  aide  aereva. 

i,  nuiinspring. 

The  hammer  tits  on  the  aquare  of  the  tumbler, 
which  it  rotates  when  drawn  back,  so  as  to  allow 
the  nose  of  the.  .'tear  to  fall  into  notches  of  the 
tumbler  when  at  half-cock  aud  at  cock.  Both  the 
sear  and  tumbler  are  held  in  ]ilace  by  the  bridle, 
which  confines  them  to  the  lock-plate.  The  trigger, 
when  pres-sed,  acts  on  the  rear  end  of  the  sear,  lift- 
ing the  other  t  iid  out  of  the  cock-notch  of  the 
tumbler,  which  is  then  i>emiitted  to  move  by  the 
Hi:tion  of  the  mainspring,  carrying  the  hammer 
around  with  it. 

Revolving,  breech-loading,  and  repeating  arms, 
having  their  firing  meohaniiim  necessarily  operating 
in  connn^tion  wiui  those  for  loading  and  for  with- 
drawing the  cartridge-cases,  retjuire  very  different 
arrangements  from  those  dewntMil,  in  many  in- 
stances involving  great  multi]ili(:ity  and  com]>lexity 
of  parts.  These  will  Ix'  found  noticed  under  the  head 
of  FiRE-ARH,  where  a  list  of  about  1000  occurs. 

The  lock  of  the  needle-guu  is  the  widest  departure 
from  the  well-reinembered  form,  the  striker  being  a 
Itointed  rod  which  explodes  the  fulminate,  either  in 
the  base  of  the  ball,  as  in  the  Pni.'»ian  gun,  or  in 
the  base  of  the  capsule,  as  in  the  American  form  of 
rifles.  The  percussion  jiowder  niav  be  in  a  cap 
placed  on  a  nipple  on  the  side  of  the  Iwrrel ;  in  a 
cap  over  a  ni{iple  on  the  cartridge  ;  a  pellet  on  au 
anvil  at  the  me  of  the  cartridge  ;  a  pellet  or  ring 
in  a  basin  or  in  the  flange  of  the  cartridge  ;  a  ]>ellet 
in  the  base  of  the  ballet. 

By  position  it  may  be  rwir-fire,  /maZ-fire,  side- 
fire,  miUr-Yire.    See  Cartridoe  ;  FlUE-ARM. 

Qon-lock  Ham'mer.  The  cock  or  striker  of  a 
fire-ann  lock.    See  GtiN-UH:K. 

Gun-^mVaL  A  bronze  from  which  cannon  may 
be  cost.  OnlinariTy  9  parts  copper  and  1  tin.  Other 
metals  have  been  sometinira  added  or  substituted  for 
the  tin,  cop|>er  still  remaining  the  basis  of  the  alloy. 

A  few  examples  are  given. 

Copper.  Tin.  Zinc  Inn. 

Common  formula    .    .    9  1 

Stirlin^s  (English)    .    fiO  25  1-8 

Rosthom's  (Austrian)  .  5fi.04  0.88  42.86  1.17 

Bosthom's  (Austrian)     57.68  0.15  40.23  1.86 

Navy  (Austrian)     .    .  60  88.12  1.8 

Birkholtz  (U.  States)      60  38  2.0 
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Coppar.  Zlne.  Inm. 

Eeirs  (English,  1799)  100  75  10 

Laocaater's  (English)     90  10 

See  Alloy. 

The  Roathom  (Austrua)  alloys  are  known  as 
"sterro-metAl."    One  varied  is  soft,  ductile,  and 

Xble  of  being  worked  into  sheeta  or  wire.  The 
r  18  hard,  and  in  represented  as  suitable  for 
ordnance.  From  experiments  made  at  the  Imperial 
arsenal  at  Vienna,  its  tensile  strength  watt,  aftvr 
single  fusion,  28  tons  to  the  st^uare  inch ;  after 
forging  at  a  red  heat,  32  tons ;  drawn  cold  and 
'reduc^  from  100  to  77  sectional  area,  37  toim. 
The  metal  thus  tested  contained  a  rather  less  pro- 
portion of  tin  and  iron  than  is  indicated  above.  I  ts 
specific  gravity  was  8.37.  It  is  repnaented  as  jkib- 
sessiiig  unusual  elasticity.  Field-guna  of  from  4  to 
12  pounder  caliber  were  worked  out  of  single  pieces 
under  the  hydraulic  press,  without  impairing  its 
tensOo  strength. 

M.  Sorel's  alloy,  composed  of  8  copper,  1  zinc, 
and  I  tin,  is  said  to  resemble  zinc  in  appearance,  to 
be  etjual  to  copper  and  iron  in  hardness,  more 
tenacious  than  soft  cast-iron,  readily  turned,  filttd, 
and  delivered  from  the  mold  in  casting,  and  to  en- 
dure exposure  to  moisture  without  tarnishing.  It 
is  susceptible  of  being  bronzed,  and  is  adapted  for 
statuos  or  exposetl  ornamental  objects. 

Gim'nei:^  Call-pan.  An  instrument  made  of 
sheet-brass  with  steel  points.  The  gtwloations  show 
the  diameters  of  shot  and  shell,  the  calibers  of  guns, 
linear  inches,  degrees  of  the  circle,  etc. 

Gun'ner's  Hav'er-aaok.  A  leathern  bag  worn 
by  a  gunner  for  containing  the  smaller  implements 
requin^d  in  the  dischaigv  of  his  duty. 

Gun'ner's  Ijev'eL  An  iDstrument  for  ascertain- 
ing the  highest  points  at  the  breech  and  muzzle  of  a 
piece  of  ordnance,  when  on  uneven  ground,  in  order 
to  determine  the  true  Hue  of  sight. 

It  consists  (a,  Fig.  2344)  of  a  spirit-level  mounted 
on  a  frame  having  two  branches  with  roiuided  ends, 


a   r^.  8H4. 


Gunntr'i  Levtl. 


and  an  upright  piece  with  a  |)erpendicular  slider. 
The  instrument  is  placed  tninsv<>rs«'Iy  on  the  upper 
part  of  the  gun,  say  at  the  base  ring,  and  moved  tu 
the  riffht  or  left  until  the  bubble  of  tlie  level  is 
central,  the  point  of  the  sliikr  then  indicates  the 
highest  point  of  the  piece  at  that  part ;  repeating 
the  operation  at  the  muzzle  gives  another  [mint  in 
the  line  of  sight,  along  which  the  gunner  must  aim 
to  hit  the  object.  jThese  points  are  then  marked  on 
the  metal. 

Called  also  gunner's  perpendicular. 

6  and  c  represent  forms  of  what  are  called  gunner's 
levels  in  the  British  service.  Each  of  these  is  de- 
signed to  be  applied  longitudinally  to  the  gun  to 


gire  it  the  proper  elevation,  the  degree  of  which  is 
ascertaineil  uy  the  graduated  quadrant  and  pluinb- 
bob. 

Omi'nar'a  Per'pen-dio'u-lar.  Another  nanx^ 
of  the  gunner's  level.  It  is  made  of  sheet-brass,  the 
lower  part  being  cut  out  in  cresi-ent  shape.  It  has 
a  perpendicular  slider,  pointed  at  the  lower  end,  and 
is  used  for  finding  the  Hue  of  ai^t  of  siege-gans  and 
mortars.    See  GuMSBft's  Level. 

Oun'ner'a  Quad'rant  The  gunner's  qnadnnt 
is  a  graduated  arc  of  90°,  or  rather  more,  made  of 
brass  or  wood,  and  havinff  an  arm  attached  which 
is  passed  into  the  bore  of  ttie  gun  for  the  purpose  of 
oNcertaining  the  elevation,  "^e  wooden  leva  has  a 
leaden  bnlwt  suspended  by  a  string,  which  indicates 
the  petpendicular,  the  deviation  from  which  is  meas- 
urea  on  the  arc.  The  metallic  quadrant  is  of  more 
elaborate  construction,  andhasa  spirit-level  attached. 
See  Ovnner's  Level. 

Chm'nie.  {Afining.)  a.  A  large,  open,  excavated 
space  in  a  mine. 

b.  In  (^mish,  a  term  applied  to  breadth  or  width  ; 
sintfte  gunniea  are  three  feet  wide. 

thin'ny.  (Fabric.)  A  heavy  coarse  goods  used 
for  wrapping  bales  of  cotton,  for  cotton  bags,  etc. 
Hade  of  jute,  manilla,  or  hemp.  A  heavier  Krade 
than  burlaps.  Gunny  is  a  Hindoo  word,  ana  the 
real  article  is  made  from  fibers  of  the  cocAorua  (jute) ; 
the  bag  made  thereof  is  used  to  carry  grain,  etc.,  on 
the  bawB  of  buffaloes,  and  for  enclosing  articles  for 
exportation,  —  rice,  saltpeter,  pepper,  coffee. 

Gun<^>end'u-lmn.  1.  A  i>endulous  box  with 
sand-bags  to  receive  the  impact  of  a  ball  fired  from 
a  gun  or  cannon,  and  used  to  detemiine  the  strength 
of  powder.    See  Ballistic  Pendulum. 

i,  A  gun  suspended  from  trunnions  to  measure  by 
recoil  tlie  power  of  the  powder  of  the  exploded  charge. 
See  also  Lprouvettb. 

A  substitute  means  is  a  measurer  of  the  rate  of 
motion  of  the  projectile,  which  forms  one  factor  in 
the  calculation  for  the  power  of  the  powder.  See 
Chbonoscopb. 

Otm'pow-dar.  A  composition  of  niter,  char- 
coal, uiu  sulphur.  The  proporrions  in  which  these 
ingredients  are  mixed  vary  sUghtly,  according  to  the 
place  of  manufacture  or  the  destined  use  of  uie  arti- 
cle. By  the  atomic  theory  there  should  be  in  100 
iiarts,  74.64  niter,  13.61  charcoal,  11.85  sulphnr. 
In  practice  there  are  employed,  — 

Nlt«T.    Charcoal.  Sulphur. 

In  the  United  States,  mili- 
tary purposes 
Or       .      .  . 
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In  England,  military  pnr- 

jKJses    .       .       .  . 

Ill  England,  sporting 

In  France,  military  purpose 
In  France,  sporting  . 
In  France,  blasting 


Although  the  use  of  gunpowder  in  Europe  can  he 
traced  hack  only  to  the  niiudle  or  earlier  part  of  the 
fourteenth  centiir>',  yet  it  seems  fully  proved  from 
various  passages  in  ancient  authors  that  it  is  one  of 
those  inventions  whose  origin  is  lost  in  the  obscurity 
of  a  very  remote  anti^iuity.  The  fact  appears  indis- 
liiitable  that  it  originated  in  Central  or  Eastern  Asia, 
where  it  was  usetf  for  many  ages  preWous  to  its  in- 
tro<luction  into  Europe,  where  it  appears  to  have 
been  first  made  known  by  the  Saracens. 
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In  A  code  of  Qentoo  laws  occurs  a  prohibition 
tgaiost  the  use  by  the  ruler  of  "deceitful  ma- 
cEines,  poisoned  weapons,  and  weapons  of  fire."  To 
this  document  is  assisned  the  date  1500  B,  c. 
When  Ghengis  Khan  inrade^  China,  a.  d.  1219, 
he  carried  with  him  ho-pao,  or  fire-tubes,  which 
killed  men  and  set  fire  to  buildings. 

I^uaiges  in  Quintina  Cnrtios  and  Philostratus  in- 
dicate that  Alexander  was  met  in  India  by  a  people 
who  used  against  him  "  storms  of  lightning  and 
thunderbolts." 

There  are  many  scattered  passages  in  the  old  writ- 
era,  and  many  facts,  qnotetl  by  Dateus,  Sir  George 
Staunton,  Hulwd,  Hal  Lam,  M.  langles,  Muratori, 
Reiiiand,  and  Gror^  which  indicate  the  very  early 
use  of  gunpowder. 

It  most  M  recollected  tiiat  in  mauy  parts  of  Asia 
saltpeter  occurs  as  an  efHorescence  on  the  surface  of 
the  ground,  and  its  sputtering  effects  upon  ignited 
charcoal,  when  a  fire  was  built  upon  it,  must  have 
been  very  commonly  obaerrecL  Sulphur  is  useful 
in  the  combination,  but  not  essential  for  some  pur- 
poses to  which  the  explosive  compound  is  applied. 

In  early  ages,  probably  as  early  as  the  time  of  the 
exodus  of  the  Israelites  from  Egypt,  fire-works  were 
common  in  China,  and  from  thence,  at  a  very  re- 
mote period,  they  spread  to  India,  where  they  were 
used  on  a  scale  which  made  them  dangerous  weapons 
when  Alexander  invaded  that  country,  S27  B.  c. 
There  is  no  reasonable  doubt  that,  long  before  they 
were  employed  as  weapons,  rockets  and  odier  pyro- 
technic uences  were  used  among  these  Eiistem  Asiatic 
nations,  especially  among  the  Chinese,  with  whom 
they  have  for  manv  centuries  formed  an  important 
item  in  public  celebrations  and  festivals.  From 
those  devices,  in  which  a  chai^^  paper  tube  exi>els 
fire-balls  or  pellets  of  explosive  material,  the  tran- 
rition  is  very  easy  to  lai^r  tubes  with  projectiles, 
which  depend  for  execution  upon  percussive  force. 
Snch  were  the  original  fire-arms,  and  the  strength- 
ened paper  tube  or  the  bamboo  was  the  first  barrel, 

We  have  occasion  to  notice,  in  the  course  of  this 
work,  that  many  arts  in  which  the  Chinese  ex(»l]ed 
were  carried  to  India,  and  were  cultinted  in  that 
congenial  soil,  until  an  irruption  of  another  nation 
scattered  the  artificers  or  scholars,  and  gave  to  the 
world  the  secret  or  the  industry  which  was  locked 
np,  as  it  were,  within  circninscribed  limits.  This 
has  commonly  occurred  in  the  history  at  the  indus- 
trial arts. 

'War  quickened  the  extension  of  printing.  In 
14S2  the  storming  of  Mentz  dispersed  the  woncmen, 
and  gave  the  art  of  printing  to  the  world. 

In  1146  Roger  of  Sicily  plundered  Greece,  and 
took  home  with  him  to  Palermo  silk-worms,  work- 
men, and  the  art  of  weaving  silk.  From  Sicily  it 
spread  to  France,  Italy,  and  Spain,  and  from  Italy 
to  England. 

Other  instances  might  be  cited  where  the  irrup- 
tions of  tribes  or  nations,  or  internecine  disturbances, 
hare  disseminated  arts,  but  the  one  most  to  oar 

Sirpose  is  the  invasion  of  India  by  Mahmoud  of 
hizni,  A.  D.  1004,  which  seems  to  have  been  the 
means  of  diffusing  the  knowledge  of  gun^iowder,  the 
mariner's  comjKiss,  and  the  art  of  glazing  pottery 
and  earthenware.  The  Saracens  were  the  means  of 
publishing  the  knowledge  thus  dispersed,  and  we 
regard  it  as  certain  that  they  introduced  the  knowl- 
edge of  gimpowder  into  Europe. 

The  art  of  making  felted  fabrics  was  reintro- 
duced into  Eurojw  by  the  Tartar  hordes  who  took 
Thrace  and  Adnanople  in  1361,  and  under  B^azet 
overran  the  provinc^  of  the  Eastern  Empire  before 
the  end  of  that  centiuy. 


The  arts  of  making  silk  and  other  tine  goods, 
crystal  glasses,  and  jewelrv,  were  carried  to  the 
Netherlands  and  to  Englanu  by  the  Revocation  f£ 
the  Edict  of  Nantes,  granted  by  Henry  IV.  in  1598, 
confirmed  by  Louis  XI.  in  1610,  and  Louis  XIV.  in 
1652,  and  revoked  by  Louis  XXV.,  Oct  22,  1685. 
Fifty  thousand  Protestant  families  left  France  Us 
more  tolerant  countries,  and  the  world  is  the  better 
off  from  the  diffusion  of  their  skill. 

The  more  closely  we  examine  the  record,  the  more 
do  we  discover  our  indebtedness  to  the  East ;  and 
the  extreme  East  seems  to  have  been  the  prinuuy 
fountain  of  our  industrial  civilization. 

The  use  of  an  explosive  compound,  pulvis  m- 
tratus,  is  mentioned  in  an  Arabic  writing  in  the 
Escurial  collection,  dating  about  1249.  The  Moors 
used  it  in  Spain  in  1312,  and  in  1331  the  king  of 
Granada  battered  Alicant  with  iron  bullets,  dis- 
charged by  fire  from  moohines.  In  1342-43,  the 
Moorish  nurison  of  Algesiias  defended  themselves 
against  ^onzo  XI.,  king  of  Castile,  projectiles 
fired  from  cannon  by  powder. 

The  Venetians  used  gunpowder  in  their  wars  with 
the  Genoese  in  1380.  Gunpowder  is  mentioned  in 
the  French  national  accounts,  1338,  and  is  said  to 
have  been  used  at  Cressy,  1346,  and  to  have  con- 
tributed much  to  the  success  of  the  English. 

The  two  Europesns  whose  names  have  been 
prominently  brought  forward  as  inventors  of  gun- 
Itowder  are  Roger  Bacon  and  Michael  Schwartz. 

Roger  Bacon,  in  1216,  wrote  a  work  entitled 
"  The  Secrets  of  Art  and  Nature,"  wherein  he  states 
that  "from  saltpeter  and  other  ingredients  we  are 
able  to  make  a  nre  that  shall  bum  at  what  distance 
we  please ;  and  that  sounds  and  coruscations  re- 
sembling thunder  and  hgbtuing  might  be  formed  in 
the  air,  much  more  to  he  dreaded  than  those  that 
happen  naturally,  inasmuch  as  bv  its  power  armies 
and  cities  might  be  destroyed.'  Bacon  did  not 
claim  the  discover}',  and  had  probably  read  the 
"Liber  Ignium"  of  Marcus  Grecus,  wntten  about 
A.  D.  825,  in  which  he  describes  the  nature  of  the 
composition  for  making  rockets.  His  formula  is 
stated  by  one  authority  to  have  been,  —  sulphnr,  1 ; 
charcoal,  2  ;  saltpeter,  6.  It  is  now  diflScult  to  sift 
the  error  from  the  truth,  but  it  is  said  that  in  the 
recipe  of  Bacon  the  ingredients  saltpeter  and 
sulphur  were  given,  and  that  the  charcoal  was  stated  , 
anagramraatically,  by  the  transposition  of  the  letters 
of  the  words,  carbmium  pulvere;  which  he  wrote 
"  Lura  nope  cum  ubre."  This  looks  as  though  he 
considered  it  a  secret ;  not  necessarily  faia  invention* 
but  a  dangerous  compound  not  adapted  for  the  use 
of  the  ru^ar. 

Michael  Schwartz,  a  Cordelier  monk,  of  Ooslar, 
in  Germany,  about  A.  d.  1320,  seems  to  have  com- 
bined the  three  ingredients,  and  has  been  credited 
with  the  discovery.  A  commemorative  statue  of 
Schwartz  was  erected  in  1853,  at  Freiburg 

Artillery  was  known  in  France  in  1345. 

In  1856,  the  city  of  Nuremberg  purchased  gun- 
powder and  cannon. 

The  same  year  Louvain  employed  thirty  cannon  at 
the  battle  of  SantHiet  against  the  Flemings. 

In  1361,  a  fire  bTX)ke  out  at  Lubec  from  the  care- 
less use  of  gnnpowder. 

In  1863,  the  Hanse  towns  used  gnnpowder  in  a 
conflict  with  the  Danes. 

It  is  commonly  stated  that  gunpowder  was  first 
made  in  England,  at  periods  varying  from  1411  to 
1438  :  but  recent  research  by  Rev.  Joseph  Hunter 
has  bfcugiit  to  light  reconls  of  its  manufacture  for 
the  uses  of  the  English  army  before  it  landed  at  La 
Hi^oe,  and  previous  to  the  battle  of  Cressy. 
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Th«  ingredientH  for  the  iniinufacture  of  gunpowder 
should  be  of  the  grentest  posiiible  purity.  Tlie  crude 
saltpeter  is  refined  by  washing,  aud  then  dissolving 
in  the  least  possible  proportion  of  hot  water,  and 
clarified  by  aadiuc  a  very  small  quantity  of  slue, 
and  boiling  until  the  impurities,  such  as  cblnride  of 
sodium,  are  deposited  and  the  linuid  becomes  per- 
fectly clear.  It  is  then  drawn  off  into  pans,  where 
it  is  cooled  and  crystallized  in  verj'  minute  grains, 
and  afterwards  washed  with  cold  water,  dritid,  and 
sieved.  It  should  not  contain  more  than  V"^ 
of  chlorides.  That  uned  in  the  best  powder  does  not 
contain  more  than  ithavt  for  the  best  sporting 
powder  it  undents  a  second  refining,  and  contains 
not  more  than  sriini  poi^- 

The  charcoal  has  a  great  effect  upon  the  quality 
of  the  powder.  It  should  be  light,  friable,  and 
porous,  burning  freely,  and  leaving  little  ashes.  The 
woods  used  are  willow  and  bleck-alder,  principally 
the  former.  Branches  not  exceeding  }  inch  di- 
smetar  are  selected,  barked,  and  drieu,  lUfter  which 
they  are  charred  in  upright  cast-iron  ('ylinders, 
heated  from  the  outside  ;  about  65  per  cent  of  the 
weight  is  found  to  ]ta83  off  in  the  gaseous  products 
distilled  from  the  wood,  leaving  only  35  per  cent  of 
coal.  It  should  nnl^  be  pre|>ared  as  required  for 
use,  owing  to  its  liability  to  alworb  moisture,  and  to 
spontaneous  combustion  when  stored  iu  quantities 
excpeding  SO  pounds'  weight. 

Sulphur  is  refined  by  sublimation,  the  chamber  in 
•which  tha  vapors  condense  being  kept  at  a  tempera- 
ture of  about  248°  F. ,  so  as  to  allow  tne  sulphur  to  be 
drawn  off  in  liquid  form.  If  much  lower  than  this 
it  condenses  in  the  form  of  a  ]>owder,  called  flowers 
of  sulphur,  which  always  contains  a  proportion  of 
sulphurous  and  sulphuric  ac-ids. 

The  three  ingredients  are  now  Incorporated. 

Dr.  ScoSem's  description  of  the  pruoess  as  con- 
dncted  at  the  Natioual  Mills  at  Waltham,  England, 
which  produce  jnwder  of  unsur])as.sed  quality,  gives 
a  good  general  idea  of  tlie  mode  of  manufacture. 

It  may  be  remarked  that  the  process  commonly 
cnvployed  in  this  country',  though  almost  identical, 
diners  somewhat  in  the  preliminaries.  Here  the 
aaltpeter  is  usually  found  sufficiently  pulverized  as 
it  comes  from  the  refinery.  The  charcoal  is  pulver- 
ized by  being  placed  in  a  laige  cast-iron  barrel,  hav- 
ing lodges  on  its  interior,  with  twice  its  weight 
of  bronze  balls,  and  the  barrel  is  caused  to  rotate  at 
the  rate  of  from  20  to  25  revolutions  [>er  minute  for 
two  or  three  hours.  The  sulphur  Is  similarly  treated 
fai  barrels  made  of  thick  leather  stietclied  over  a 
wooden  frame,  and  revolved  from  four  to  ei^ht 
hours.  The  inRredieuts  are  incorporated  by  placing 
the  charcoal  and  sulphur  leather  in  a  rolling  bar- 
rel, similar  to  that  in  which  the  sulphur  is  pulver- 
ized, and  rolling  them  for  one  hour.  The  saltpeter 
is  then  added  and  rolled  for  three  hours  longer,  after 
which  the  mixture  is  transferred  to  the  cymider  or 
rolling  mill,  wluch  condsts  of  two  cast-iron  cylin- 
ders rolling  in  a  cunolar  trough  with  a  cast-iron 
bottom. 

At  Waltham,  the  saltpeter,  brimstone,  and  char- 
coal are  ground  separately  in  mills,  each  consisting 
of  a  pair  of  heavy  circular  stones  slowly  revolving 
on  a  stone  bed.  Kext  the  ingredients  are  conveyed 
to  the  mixxng-hotiM.  Here,  in  bins,  are  the  salt- 
peter, brimst(Hie,  and  chamial,  weighed  in  the  exact 
proportions :  saltpeter,  75 ;  brimstone,  10 ;  and 
chucoal,  15 ;  in  every  100  parts.  Of  the  three 
ingredients,  forty-two  pounds  are  placed  in  a  hollow 
diTim,  which  revolves  rapidly,  and  contaiiA  a  tl^- 
pan,  which  rotates  in  an  oj^oidte  direction ;  in 
about  five  minDtes  a  complete  mixture  is  effeoted, 


1  and  the  charge  is  received  in  a  bag  tied  over  the 

I  lower  orifice  of  the  drum. 

The  compoaitioii  is  next  taken  to  the  iiicorporaling- 
inUls,  and  is  now  a  ccnitbuatii^e  comjMund,  which 
will  acquire  an  cjcplosivc  power  by  the  thorough  in- 
corporation of  ingredients.    The  mill  consists  of  a 
pair  of  circular  stones  {ninun-s)  weighing  about 
3i  tons  each,  and  slowly  rolling  over  the  powder, 
wnich  is  placed  on  the  stone  bm  of  the  mill,  sur- 
rounded by  a  huge  wooden  hasin.    The  powder 
is  preriously  dami^ed,  as  it  could  not  be  safely 
ground  dry  ;   about  seven  jrints  of  water  (liquar) 
being  added  to  the  charge  of  forty-two  pounds  of 
powder  during  three  and  a  half  bonra,  the  time  of 
grinding.    To  insure  this  with  nreciaionf  and  to 
obviate  the  chance  of  any  irr^ilarity  in  a  clock, 
the  water-wheel  which  works  two  of  these  mills 
in  om  house  also  marks  its  revolutions  on  a  dial, 
so  that  tlie  attendant  can  never  be  mistaken  in 
the  time  the  charge  has  lieen  "on,"  —  a  most  im- 
portant point,  wlwre  the  over-grinding  of  the  too 
dry  ]Kiwaer  might  cau&n  it  to  ex])lode.  Sometimes 
a  jwrtion  of  the  wood-work  of  the  root  or  mill,  be- 
coming detached  —  such  as  a  cf^  of  the  wheel  — 
and  falling  into  the  pan,  acts  to  cause  a  mass  of 
^  powder  to  explode.    As  a  protection,  over  each 
'  house  containing  a  [wir  of  nulls  is  susiiended  a  ^t 
lioard,  which,  in  case  of  an  explosion,  is  first  blown 
upward,  and,  being  connected  by  inrvn  to  a  cistern 
ol  water  over  the  jtan  of  the  fellow  mill,  upsetK  the 
same,  and  drowns  the  ^npowder.    The  attendants 
are  as  little  as  possible  m  these  mills,  and  only  work 
by  dayli^it.    More  hazardous  processes,  however, 
follow.    The  powder  thus  incor|>onite<l  is  iu  hard, 
flat  lumps,  and  has  again  to  be  redncetl  to  dust 
in  the  bmii:im/-doini  heiisf,  by  conveying  it  down 
an  inclinetl  i>iane,  Uirough  rollers,  which  cm^ 
nearly  ."iOO  ]M>unds  in  the  hour.    The  powder  is 
then  taken  to  the  press-house,  and  there,  between 
|mn-metal  nktes,  is  jtressed  in  thin  cakes  to  one 
third  its  bulk  by  a  jiower  of  700  tons  in  an  hydrau- 
lic press.    The  cakes  are  roughly  broken  up,  and 
sent  in  baskets  to  the  gravultUiug-mill,  where  the 
powtlcr  is  again  broken  down  into  grains,  the  size 
being  regulated  by  sieves.    The  floor  is  covered 
I  with  hides  fastened  down  with  copper  nails,  and  tlie 
milt  can  be  started  or  stopped  by  a  rope  passing 
j  through  the  wall,  which  is  l)omb-proof.  The  powder 
i  is  then  dried,  by  heat,  in  the  sluvintf-room,  which 
I  is  flanked  externally  by  t-mterata  (mounds  of  earth 
I  thirty  feet  thick),  to  confine  exploaioD,  should  it 
I  hapi>cn,  as  much  as  possible  to  oue  house.  Lastly, 
'  the  ]>owder  is  sifted  in  the  du^ing-fiouse,  where  the 
i  sieves  revolve  with  great  velocity  ;  the  dust  escapes 
I  through  the  meshes,  and  the  gun[)owder  is  drawn 
I  off  through  a  sort  of  tap,  into  barrels,  for  packing. 
The  finest  powder  is  gluzed  by  black-leaid  bein^ 
shaken  up  with  it ;  but  cannon  powder  has  not  this 
finish. 

The  size  of  grain  of  gunpowder  is  varied  according 
to  its  intendra  use.  Tlie  finest  is  known  as  spac- 
ing, the  next  rifle,  then  mustet,  and  lastly  cannon 
powder.  The  rapidity  of  burning  is  in  inverse  pro- 
portion to  the  size  of  the  grain.  For  very  heavy 
ordnance  a  much  laiger  grained  powder  than  either 
of  the  above,  called  maiamoth  powder,  was  intro- 
duced hy  the  late  General  T.  J.  Rodman.  He  also 
proposed  the  use  f)$  a  powder  composed  of  small  uni- 
forrn  cakes  with  cylindrical  perforations.  Thw  has 
since,  under  the  name  of  pristnatie  powder  by  the 
Germans  and  Russians,  and  pdtble  powder  by  the 
English,  been  received  with  considerable  favor. 

The  use  of  sawdust,  resin,  bran,  sand,  ashes,  wood 
shavings,  is  as  old  as  the  writings  of  ^emienowidi 


Digitized  by 


Google 


G0KPOWDE11-E1TGINE. 


1041 


GUNPOWDER-MILL. 


1651.  He  remarked,  very  tmly,  that  they  have  the 
efTnct  of  iDaking  the  powder  bnm  more  slowly. 
The  practice  has  been  again  and  anio  iotroduced, 
fn  Braril  about  1800  ;  \^  Thnmagtu  in  Germany  ; 
Thomaasin  and  Leblsnc  in  France ;  Firzoo  in  Rns- 
da. 

Dr.  Gale  has  shown  that  by  the  addition  of  sand 
in  certain  proportions  the  powder  is  rendered  non- 
explosire. 

The  whiteganpowderinrented  by  Captain  Schnltze, 
of  the  Pnusian  army,  is  prepared  aawing  suitable 
liinds  of  wood  into  thin  suces  transTersely  of  the 
grain.  These  are  then,  by  means  of  a  manifold 
pnnch,  cnt  into  ^ins  of  a  definite  size  and,shape, 
which  are  chemically  washed  to  remove  calcareous 
and  other  non-woody  matters,  and  then  treated  with 
a  mixture  of  nitric  and  snlpburic  acids,  washed  with 
a  solation  of  carbonate  of  soda  and  dried.  In  this 
condition  the  powder  is  stored  away  nntll  it  is 
wanted  for  shipment.  It  mav  be  considered  as  a 
dense  form  of  pyroxyline.  Ilie  explosive  quality 
is  imparted  by  steeping  in  a  solution  of  some  one 
of  the  nitrates,  ordinarily  that  of  potash  (saltpeter), 
but  for  some  purposes  the  inventor  prefers  nitrate 
of  baryta. 

Another  recipe  for  white  gunpowder  consists  of 
eqoal  parts  of  chlorate  of  potash,  white  sugar,  and 
ferro-cyanide  of  potosnam.  Mix  verr  cantionsly,  as 
it  explodes  by  percussion.  It  is  exploded  by  a  red- 
hot  body  or  a  drop  of  sulphuric  acid. 

The  following  table  shows  the  first  recorded  use 
in  making  gunpowder  of  the  ingredienti  stated. 


tat  .  . 
Coik  (bnmedj. 


Btanh 
Fkmr  . 

Bnn  .  . 

Oom 

OtaiHleoal 
OMiMifbtmff  , 
DuMm  . 
PWwtoom  pndDets 

Cntch  aad  gambler 
Onhamlta 


.  1888 
1866 

.  1866 
1868 

.  nes 

1866 
.  1866 

1866 
.  1668 

1868 
.  1868 

1668 
.  1868 

18a 
.  1868 

1864 
.  186t 

U66 
.  U66 

1888 
.  1888 

1888 
.  188B 

1866 


AloM  ....  1868 
ratoandolla  .  .  18T1 
Udm  ....  1801 
Phosphorn*  18M 
Biaiilphlte  Mibon  .  1888 
FMra-cTU.  of  potaaa  1860 
CMoiatoofpotuM  .  18G0 
CartKnateofpota«a  1860 
BlBbnimate  of  potM  .  1861 
Carbwtataof  potsMa  1868 


1868 
1866 
1867 
1863 


j«»tota  of  polawa 

Chlorite  of  Ndtim  . 
Mitmteof  M>d]ain 
BdphBta  of  Kidlain  . 
PotasM-tHtrnta  of  lo- 

dfom  ...  1864 
Baritla  ....  186* 
OariMMte  of  aodlnm  1864 
Chkmlo  of  kwl  .  .  J8S2 
RwUnlpbateoraTMnte  1860 
SolidiataofinBgnMla  .  1862 
NUrala  of  rtrantlan . 
Nitrate  of  tMnrta. 
Nitrated' had. 
Nitrate  of  t  ran 
BlDoxlda  of 
OTaiuiiet  of  rine  . 


ises 

1864 
1868 
1864 
1864 


lomsd  . 
aSbeHeaGld 

Onn'pow-cler-^'Kliie.  A  form  of  gas-engine 
in  which  the  motion  of  the  piston  is  caused  by  the 
STolntion  of  ns  multlng  from  the  combustion  of 
sonpowder.  iXHantefeuule  worked  upon  this  prob- 
wm,  using  the  gas  to  obtain  a  partial  vacuum  in  a 
chamber  ;  the  exploding  of  the  gas  expelled  the  at- 
mospheric air,  and  the  cases  suddenly  condensing 
left  the  vessel  nearly  void. 

Huyghens  adopted  the  same  principle,  but  used 
a  cylinder  for  his  explosive  chamber,  the  vacuum 
being  utilized  by  the  resulting  atmospheric  pressure 
upon  the  piston  moving  in  the  cylinder.  Papin 
sabstitnted  a  bell-valve  over  a  hole  in  the  middle  of 
the  piston  for  the  leather  tubes  used  by  Huyghens. 

In  1791,  Barker  patented  a  gas-en^ne  having  the 
main  features  of  the  modem  gas-engine  ;  streams  of 
earbnreted  hydrogen  gas  and  atmospheric  air  being 
introduced  ^rongh  different  conductors  into  a  cyl- 
inder,  in  which  the  gai  was  exploded,  the  effect  be- 
ins  to  drire  a  piaton:  Sm  Oas-sngiiie. 
66 


Fapin's  apparatus  consisted  lg-  S816. 

of  a  tube  closed  at  bottom  and 
having  a  valved  piston  below 
which  a  cluuve  of  gunpowder 
was  explodeoT  The  idea  was, 
that  the  sudden  blast  of  the 
explosion  wonld  expel  the  air, 
causing  a  vacuum  and  allowing 
the  full  atmospheric  pressure 
to  operate  on  the  downward 
stroke.  This  was,  however, 
not  realized  In  practice,  the 
pressure  actually  not  being 
round  to  exceed  half  that  of 
the  atmosphere,  owing  to  the 
non-production  of  a  perfect 
vacuum  by  this  meansi. 

Ghin'pow-daT-hain'mer. 
A  pile-driver  operated  by  the 
explosive  force  of  gunpowder. 
The  hammer  a  ie,  as  usual,  ar- 
ranged to  slide  in  guides  in  a 
vertical  frame.  It  is  bored  out 
cylindrically  in  the  upper  cen- 
tral part,  and  hasaplunger  frbe- 
low.  Thepile-capehasacylin* 
drical  hollow  in  its  upper  part 
for  the  reception  of  this  piston 
and  a  cartndse,  and  a  conical 
seat  below  to  nt  the  head  of  the 
pile.  It  is  also  fitted  to  the 
guides  d  d.  The  lever  e  is  con- 
nected by  a  rope  with  a  trigger 
at  the  upper  part  of  the  frame, 
by  which  the  hammer  is  held 
in  an  elevated  position.  A 
cartridge  is  placed  in  the  pile- 
cap  e,  and  tiie  piston  allowed 
to  drop,  compressing  the  air 
contained  in  the  cap  c  suffi- 
cientlv  to  ignite  a  cartridge 
placed  therein.  The  explosion 
throws  up  the  hammer,  which 
again  drops  by  its  gravity,  and 
so  on.  The  powder  used  is 
composed  of  1^  parts  chlorate 
of  potash  ana  1  bituminous 
coal,  finely  pulverized  and  in- 
timately mixed.  The  charge  annpoxoder-Hammtr. 
is  very  small,  one  third  of  an 
ounce  sufficing  to  operate  a  hammer  of  675  pounds' 
wdight  The  piston,  at  the  upper  part  of  the  ma- 
chine, enters  into  the  cavity  in  a  and  acts  as  a  buffer, 
preventing  injury  to  the  machine  and  assisting  the 
downward  movement  of  the  hammer. 

Onn'povr-derHllUl.  Fig.  2S46  shows  an  ar- 
rangement by  which  several  gnnpowder  rolling-mfllB 
are  driven  from  a  vater-wheel  a  by  bevel  and  8pnf> 
gears  bhee.  The  cast-iron  or  stone  nJling-oylinders 

Pig.  2846. 


OtmpetctUr'BEU. 


Digitized  by 


Google 


GUNPOWDEB-PRESS. 


1042 


GUNTEB'S  SCALE. 


e  c  TBTtdre  on  a  horizontal  axis  wluch  is  carried 
■round  by  a  vertical  shaft  within  the  circular 
trough  d,  into  which  a  chara«,  usually  75  or  150 
pounds,  of  the  incorporated  materials  from  the 
rolling  barrel  has  been  placed.  The  rollers  are  set 
in  motion,  slowly  at  first,  and  afterwards  more 
rapidly,  and  kept  going  three  hours  for  a  chai^  of 
ISO  pounds,  or  for  a  leas  quantity  a  proportionately 
leas  time,  a  little  water  being  added  to  prevent 
danger  of  explosion  shonld  the  materials  become'  too 
dry.  A  scraper  follows  each  roller  to  keep  the  com- 
position exposed  to  the  action  of  the  rollers.  At  the 
end  of  tiiis  time  the  mass  has  become  thoroogblpr 
incorporated,  is  of  a  brownish  red  color,  ana  is 
termed  mUl-cdke.    See  Gunpowdrr. 

Onn^pow-dar-preaa.  For  pressing  mUl-cake 
into  hard  cake  prttparatorv  to  granulaung.  That 
Illustrated  -ia  particularly  designed  for  eomprawing 

Slc3UT. 


dust-powder  into  hard  cakes  between  upright  plates 
which  are  adjustably  arranged  in  the  box  1^  means 
of  a  gage-bar.  The  pressure  is  applied  by  a  follower 
operated  by  a  horizontal  screw. 

Gunh-TOom.  {Naviical.)  The  purpose  of  this 
room,  at  the  after  end  of  the  lower  gua-deok,  differs 
according  to  the  rate  of  the  Teasel  wad  also  in  differ- 
ent serrices. 

Id  war  Teaseli  of  moderate  aiie  it  Is  occupied  by 
the  lieutenants  and  some  other  officers.  In  vessels 
^  laraer  size  the  lieutenant*  occupy  the  wani-room, 
and  the  junior  officers  the  ^n-room. 

Onn-aaaroh'er.  An  mstmment  with  several 
projecting  prongs  to  ascertain  whether  the  bore  of  a 
gun  be  honeycombed. 

Qfilir4tocik.  The  part  of  a  gun  to  which  the 
barrel  and  lock  are  fastened.  It  is  usually  of  wal- 
nut ;  in  Europe  the  JtigUma  regia,  m  America  the 

Gun-stocks,  until  the  invention  of  the  Blanchard 
lathe,  were  made  by  hand  in  a  laborious  and  tedious 
manner.  This  machine  was  introduced  into  the 
Springfield  Aimoiy  about  1820. 

A  roi^h  chuuk  of  wood  is  placed  in  the  first  of 
the  stocking  machinra,  from  whence  it  emei^  with 
its  aides  cut  to  the  proper  shape  for  turning.  In 
another  machine  its  butt-end  ia  sawed,  and  a  dia^ 
sal  hue  cut  at  the  breech.  The  third,  armed  with 
two  circular  saws,  fashions  the  upper  part  of  the 
stock  in  its  finished  form.  Another  machine  re- 
duces the  butt  to  its  ultimate  shape.  Another  umply 
planes  variona  places  in  the  aidei  of  the  stock  as 
pobts  for  the  working  of  yet  other  machines,  — an 
operation  which  is  known  as  s^wHfnjr.  A  sixth  ma- 
chine performs  six  distinct  items,  called  grooving 
for  the  barrel,  breech-pin,  and  tang ;  heading  down, 
milling,  and  jini^'groomng.  The  stock  is  at  this 
stage  prepared  for  the  ^ing  in  of  the  barrel.  A 
aerentn  machine  pltnea  the  to^  bottom,  and  sides, 
while  the  eighth  aad  ninth  do  the  ihajfiing  and 
bedding  for  the  butt-plates.  The  next  machine  pre- 
pares the  stock  for  the  reception  of  the  lock. 
Another  machine  is  used  to  cut  for  the  guards,  to 
boce  for  the  side  icmn  of  the  lock,  and  two  more  to 


make  places  for  tips  and  bands.    After  these  nriotti 

operations  comes  the  second  turning  and  smoothing 
of  the  work ;  then  the  grooving  for  the  ramrod ; 
then  the  boring  for  the  lamrod  from  the  point  at 
which  the  groove  ends.    These  machines  are  each 
provided  with  a  pattern  or  templet,  which  is  the 
exact  counterpart  of  the  cavity  or  other  form  to  be 
produced  in  the  stock.    They  are  fumiahed  also 
with  cutters  or  borers,  whic^  being  placed  above 
the  stock,  are  made  to  revolve  rapidly  and  cut  ths 
wood  in  exact  imitation  of  the  pattern  below.  The 
movements  of  the  tool  are  controlled  by  a  guide 
which  is  inserted  within  the  pattern.    The  tool  is 
made  to  revolve  by  means  of  small  nischinery  within 
its  frahie,  the  latter  and  all  within  it  moviiw  to- 
gether with  both  lateral  and  vertical  motions,  being 
CDveraed  by  the  guide,  which  ia  connected  with  it, 
by  the  aid  of  very  curious  and  intricate  machiuery. 
The  work  of  Uie  artisan,  when  the  machine  is  m 
motion  and  the  stock  is  ai^usted  in  its  bed 
within  it,  beneath  the  borers  or  cutters,  is  simply 
to  bring  the  guide  down  into  the  pattern,  and 
,  move  it  dbont  the  circumfenmce  and  through  iti 
iJ   y  center.   The  cntting-tool  follows  the  movements 
of  the  guide,  and  the  result  b  a  perfect  duplicate 
in  the  stock  of  the  form  in  the  mold  below.  See 
Lathe  forTurniho  Ikreodlar  Foshs. 

Ouu-tackie.   (NaiUieai.)   The  ropes  and 
pulleys  attached  to  the  sides  of  the  ports  and  to 
the  gun-carriage  by  which  the  gnu  is  nm  out. 
It  consists  of  two  single  blocks,  one  movable  and 
the  other  fixed,  the  standing  end  of  the  &U  being 
secured  to  the  movable  block. 

Gun'tor's  Chain.  A  surveyor's  chain  66  feet  or 
4  rods  (of  5^  yards  each)  in  length,  having  100  links, 
each  joined  to  the  adjacent  one  by  three  links.  A 
square  chain  is  iV  of  an  acre,  or  10,000  square  links. 

It  was  inventni  by  the  Rev.  Mr.  Qunter  (1S81  - 
16S6),  of  Enf^nd,  to  aid  in  calculating  areas. 
Ounier'a  Chain.  ' 
7.fi2  inches  =  1  link. 
100  links  =  1  chain,  4  rods,  or  22  yards. 
60  chains  ^  1  mile. 

Gon'ter's  Scale.  A  large  plane  scale  invented 
by  Mr.  Gunter  of  England.  It  has  various  liDCSof 
numbers  engraved  on  it,  by  which  questions  in 
calculation,  navigation,  and  surveviug  are  solved 
mechanically  by  the  aid  of  the  dividers  or  a  slider. 

On  one  side  of  it  are  scales  of  eqiwl  parts,  ch(»d^ 
sines,  tangents,  rhombs,  etc. ;  on  the  other  side  are 
the  corresponding  higarithmic  lines. 

It  conrists  of  a  flat  ruler  of  boxwood,  two  feet  long, 
having  various  lines  laid  down  upon  it,  by  means  ot 
which  various  problems  may  be  performed  by  the 
extension  of  the  compasses  only.  This  will  be  best 
explained  by  a  descnption  of  the  line  csUed  the  /tn« 
of  number,  or  Guuter  s  line,  which  is  adapted  to  the 
solution  of  arithmetical  questions,  and  exhibiting  a 
few  practical  examples. 

The  line  of  nunU>ers  is  the  loKarithmie  scale  of 
proportionals,  which,  being  graduated  upon  the 
ruler,  serves  to  S(dve  problems  in  the  same  manner 
as  logarithms  do  arithmetically.  It  is  usually  divided 
into  100  parts,  every  tenth  of  which  is  numbered, 
beginning  with  1  and  ending  with  10,  so  that  if  the 
first  great  division  stand  for  the  of  an  integer,  the 
next  great  division  will  stand  for  iV,  and  the  inter- 
mediate divisions  will  represent  lOOtns  of  an  integer, 
whilst  the  large  diriatons  beyond  10  will  represent 
units  ;  and  if  the  first  set  of  lai^  divisions  represent 
units,  the  subdivisions  will  represent  lOths,  whilst 
the  second  set  of  large  divisions  will  lej^Bsent  toi^ 
and  the  snbdivi^ons  unita,  etc 
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The  geoenl  rale  for  xuAag  thb  instnumnt  is  aa 
foUowB  ;  Knee  ftll  qneslioiiB  are  ledactble  to  pro- 
poitiona,  if  the  oompess  be  extended  from  the  1st 
term  to  the  3d,  the  same  extent  will  reach  from  the 
3d  to  the  4th  term. 

The  foUawtog  ue  a  few  examples  of  some  €i  the 
uea  of  tl^  line: — 

1.  To  find  the  product  of  aaiy  two  nnmbers, 
as  4  and  8 ;  extend  the  compass  from  1  to  t^e  mul- 
tiplier 4,  and  the  snme  extent  applied  the  aaine 
nj  from  8  the  multipUcand  wilt  reach  the  product 
82. 

2.  To  dmde  one  number  by  another,  aa  S6  by  4  : 
extend  cwnpaes  from  4  to  1,  and  the  same  ex- 
tent will  reach  from  9  to  S6. 

8.  To  find  a  fourth  proportionnl  to  three  given  nom- 
hers,  aa  6,  8,  and  9  :  extend  the  compa— ca  from  6  to 
8,  and  this  extent  laid  the  same  way  will  reach  to 
12,  the  fearth  proportional  repaired. 

4.  To  extract  tne  square  root  of  a  number,  say 
25 :  iMaect  the  distance  between  1  on  the  scale  and 
the  pcdnt  representing  25 ;  then  half  this  aet  olF 
bmn  1  will  gire  the  pMnt  5,  which  is  the  nut  re- 
quired. 

In  the  same  manner  the  enbe-root  or  the  root  of 
any  hif^ier  power  may  be  found  by  dividing  the 
distance  on  the  line  between  1  and  the  given  num- 
ber into  as  many  equal  parts  as  the  index  of  the 
power  expresses,  then  one  of  those  parts  set  from  L 
will  extend  to  ti»  number  r^reaenting  the  root  re- 
qnbwd. 

An  improrement  which  has  rendered  the  com- 
passes unnecessary  coosiBts  in  having  two  lines  of 
numbers  placed  one  over  the  other,  one  of  which 
lines  is  engraved  npon  a  slider  morlng  In  a  groove 
and  is  applied  oa  follows: — 

The  1st  term  of  the  proportional  upon  the  slider 
tadng  set  against  the  Sd  term  on  the  fixed  scale,  the 
Sd  term  npon  ihe  slider  will  stand  opposite  the  4th 
term  npon  the  fixed  scale. 

Inatmments  of  this  description  with  scales  salted 
to  almost  every  brauch  of  art  in  wtiich  calcnlation 
is  required  are  now  comnxin  among  intelligent 
wortcmen,  and  the  scale  of  chemical  equivalents  by 
which  the  labon  of  the  chemist  are  so  much  facili' 
tated  it  oonatraeted  upon  the  same  principle. 

Chm'wnlo.  The  uppfn-  planking  covering  the 
timbei^heads  round  the  ship. 

A  piece  of  timber  around  the  top  side  of  a  boat, 
and  having  rowlocks  for  the  oars. 

Ottr-i^et.  A  poroas  earthen  jar  for  cooling  wa- 
ter.   See  loB-HAKiNo  Machine. 

Onr'let  (Jfowntry,  ete.)  A  pickaxe  witJt  one 
sharp  point  and  one  cutting-edge. 

Gnr'iaia.   (Jfmin;.)   A  level  or  working.  8ee 

Onn'set.  1.  An  angle-iron  or  bracket  stilling 
the  angle  of  a  structure. 

1.  An  angular  ]>ieoe  of  iron  inserted  in  a  boiler, 
tank,  etc.,  where  it  changes  fix>m  a  cylindrical  to  a 
square  foiTn,  etc.,  as  in  the  junction  of  the  barrel 
and  fire-box  of  a  locomotive. 

OvX.  1,  Prepared  sheep's  entrails.   See  Catout. 

2.  The  sac  of^  silk  taken  from  the  silk-worm  and 
stretched  into  a  line  for  a  snood. 

Onf  ta.  One  of  the  ornaments  resembling  drops, 
placed  in  the  epistylinm  of  the  Doric  order  below 
the  triglyphB. 

Owt^  pei'Obn.  The  bardened  jniee  derived 
ftom  the  Imnandta,  sntta-treo.  It  is  said  to  take 
its  name  ftom  l^e  Malay  liroT^  gutia,  gum,  and 
jiereAa,  the  particular  kind  of  tree  which  yieldji  the 
juioe.  The  tree  is  indiaenona  to  the  islands  of  the 
Inffian  AreMpelagOkaud  pattieokriy  to  the  Malayan 


peninsula,  whose  inhalntants  have  long  naed  Ha 

gam  for  spear  handles  and  other  objects,  formerly 
cutting  down  the  tree  for  this  pnrpoae,  but  now, 
instructed  as  to  its  commercial  value,  collecting  the 
jnice  in  bowls  or  cocoa-nnt  shells  from  incinons 
made  in  the  tree.  It  very  soon  hardens,  and  is 
ready  for  manufacture.  It  was  first  made  known 
by  Dr.  Montgomery,  In  1848 ;  about  the  same  time 
some  was  brought  to  London  by  Dr.  D'Almrida. 
The  former  gentleman  was  rewarded  by  tiie  Ltudon 
Society  of  Arts  with  a  gold  medal. 

The  juice  consolidates  in  a  few  minutes  after  being 
drawn,  and  is  then  formed  by  the  hand  into  oblong 
masses  about  seven  inches  long  and  six  inches  tiiick. 
These  generally  contain  bits  of  wood  and  other  im- 
purities, which  may  be  removed  by  immersion  in 
boiling  water  until  the  mass  is  sufficiently  scrftened 
to  be  rolled  out  into  a  thin  sheet,  when  they  may 
be  picked  out  "by  hand.  Its  plasticity  when  heated 
allows  it  to  be  readily  moldm  into  varions  forms, 
such  as  vessels  for  holding  liquids,  etc.,  which  are 
made  and  ofiered  for  sale  by  the  natives. 

It  is  completely  unaffected  by  cold  water,  and  is 
insoluble  in  Doiling  alcohol,  bnt  may  be  i«Mily  dia- 
solved  by  boiling  spirits  of  turpentine,  also  by  coal- 
tar  or  naphtha.  It  resists  alkalies  and  acids,  being 
only  affected  by  the  nitric  or  sulphuric  in  a  highly 
concentrated  state,  and  is  a  non-oondnctor  at  neat 
and  electridty. 

nionrii  a]^eahl«  to  many  oi  the  purposes  for 
which  nidk-rubber  is  employed,  it  dmers  greatly 
from  that  gum  in  many  respects,  being  lighter,  <x 
finer  groin,  and  very  tough  and  unyieldmg.  Its  ap- 
pearance in  the  crude  state  is  also  very  different,  the 
color  being  a  gnvish  white. 

The  peculiar  au^tabili^  of  gutta-percha  to  many 
kinds  of  snr^cal  appllancefl,  and  to  coating  tele- 
graph-caUes,  is  well  known. 

The  mode  of  manufacture  is  simple. 

The  first  process  consults  in  cutting  the  masses 
into  thin  slices  by  means  of  a  verticsl  wheel  whose 
face  has  fixed  cutters. 

These  slices  are  then  thrown  into  a  steam-heated 
tank,  by  which  they  am  softened,  depositing  the 
dirt  and  heavier  impurities,  after  which  the  mass  of 
gum  in  a  pasty  mmdition  U  transferred  to  another  ^ 
rotarjr  machine  provided  with  teeth,  by  which  it  ia 
torn  mto  fragments.  These  fall  into  a  tank  of  water, 
on  which  they  float,  any  remaining  impurities  fall- 
ing to  the  bottom.  The  fragments  are  next  softened 
to  a  dough-like  consistency  by  immersion  in  hot 
water,  and  thoroughly  kneaded  by  being  placed  ia 
heated  hollow  cylinders,  within  which  ntatii^ 
drams  mix  the  plastic  mass  and  impart  to  it  a  uni- 
form consistency.  It  is  now  ready  for  being  drawn 
into  sheets  or  tubes.  In  forming  sheets  the  mass  Is 
passed  between  steel  rollers  at  a  distance  apart  cor- 
responding to  that  of  the  sheet  to  be  made  ;  by  this 
time  it  has  cooled  to  a  solid  consistenqr,  and  may, 
by  means  of  adjustable  knives,  be  out  into  strips  of 
any  desired  width  before  leaving  the  machine.  In 
making  tubes,  the  gum  while  yet  soft  is  placed  in 
heated  cylinders  and  forced  through  hollow  molds 
in  a  manner  similar  to  that  used  in  making  clay 
drain-pipes.  For  stamped  articles  the  sheets  are 
out  into  appropriately  sized  pieces,  which  are  heated 
and  compressed  between  dies.  In  coating  tel^raph- 
wires  sevenl  of  the  wires  are  laid  paralleX  a  strip  at 
gutta-percha  is  placed  above  and  another  below 
uiem,  and  the  whole  is  passed  between  two  polished 
grooved  rollers.  The  pressure  hinds  the  two  surfaces 
of  the  gutta-percha  firmly  together  and  to  the  wires, 
while  the  ridges  between  the  grooves  indent  the 
gum  so  deeply  that  it  may  be  eanly  aeparatod  longi- 
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tncUnally,  each  strip  containing  its  own  core  of 
copper. 

Oaf  ta-per'oba  Plata*.  Forms  for  th«  ordinary 
printin^-preas  taken  with  cutta.perclia.  An  intaf^lio 
unpreasioD  u  taken  from  the  form.  This,  when  cold, 
forms  a  matrix  for  obtaining  a  cameo  gutta-percha 
impression  which  is  used  in  Uie  press. 

GuVter.  1.  {Hydraulic  Engineering.)  The  trench 
made  to  hold  puddling  on  the  side  of  a  canal. 

3.  A  channel  or  ditch  alongside  a  traveled  road  or 
pat^  to  lead  off  snrface  water. 

3.  {Ardiitecture.)  A  trough  or  channel  collecting 
the  water  which  runs  from  a  roof  and  leading  it  to 
pipes  in  which  it  descends  to  the  earth. 

A  (Fi^.  2348)  shows  the  usual  arrangement  of 
gutters  in  England,  where  parapets  are  generally 
carried  np  above  the  sapporting  wall. 

This  appears,  and  is  said  to  be,  very  productive 
<^  leakage  and  injurious  to  the  woodwork  of  the 
roof.  The  Qreek  or  Gothic  eave  is  much  better ; 
let  the  water  go,  and  catoh  it  afterwards  if  you 
want  to.  • 


a,  coping. 

b,  parapet,  the  outer 
edge  tkroaied. 

c,  vxUl. 

d,  vxUl'plate. 

e,  Joist, 


/  rafter. 

g,  gutter-board. 

h,  eave-board. 

i,  tlates  or  dtiagla, 
J,  guiter. 

k,  flashing. 


B  is  the  form  of  gutter,  scored  out  of  a  solid  piece 
of  timber,  which  was  used  in  the  London  Crystal 
Palace  of  1861.  It  was  supported  on  the  upper 
flanges  of  the  main  trasses. 

O  vi  the  arrangement  adopted  at  the  Smithfield 
Market,  Manchester,  England.  The  principal  r^ter 
a  and  tie  b  rest  on  the  cast-inui  gutter  c,  which  is 
supported  by  the  column  d. 

D  exhibits  several  forms  lA  top  and  side  gattws 
worked  out  of  the  solid. 


4.  {Hydraviie  Engineering.)  A  devioe  {E,  Fig. 
2348)  for  raising  water  by  the  vertical  oscillation 
of  a  trou^.  As  a  crude  and  cheap  device  it  is  rep- 
resented in  the  accompanying  cut,  which  does  not 
need  len^hy  description.  As  a  more  important 
machine  it  is  shown  under  Bail-bcoof  (which  see). 
It  is  principally  used  for  small  liftA,  but  by  a  suc- 
cession of  lifts  it  may  be  useful  for  higher  elevations. 

The  jantti  of  the  Beogalese  is  a  counter-weighted 


A  pendulous  gutter  with  several  abm  of  ascent 

for  water  is  shown  in  Ewbank's  hydraulics. 

6.  {Printing.)  One  of  the  alida  placed  between 
the  pages  in  a  fiirm  to  separate  them  to  wch  a  dis- 
tance that  when  the  sheet  ie  printed  and  foisted  the 
msjgiu  shall  be  regular  and  uniform. 

QtittaT-4edge.  {Nautieal.')  A  bar  laid  aenw 
a  hatchway  to  support  the  covers. 

GKit'terHsnipe.  {Printing.)  A  single  slip-poster 
for  attaching  to  curlwtones. 

Gat'tflTHltlok.  {Printing.')  One  of  the  pieces 
of  fumitnre  which  separate  the  pages  in  a  form. 

Guy.  1.  A  stay-rope  pasung  from  the  top  of  a 
spar  to  a  post  or  anchor  in  the  gronnd,  and  used  to 
steady  it.  As  the  guyM  of  a  derriek  or  thsars.  See 
Derrick  ;  Sueakb. 

2.  The  stay-rod  which  connects  the  floor  iA  »  sns- 
pension  bridge  with  the  land  on  each  sid^  in  order 
to  prevent  swaying. 

8,  A  rope  to  steady  a  body  in  hoisting. 

4.  A  rope  which  trims  and  steadies  a  lower  etud- 
ding-mil  boom.  The  /ore-guy  leads  from  the  boom- 
end  to  the  mritaail'gaff,  uience  to  the  heel  of  the 
bowsprit,  and  thence  inboard ;  the  after-guy  leadft 
from  the  boom-end  to  a  sheave  in  the  ship's  side, 
and  thence  inboard. 

6.  A  rope  from  the  end  of  a  jib-boom  or  flying 
jib-boom  to  the  end  of  a  spritaail-yard  or  aprilaail~ 

?'aff,  and  thence  to  the  ship's  bow,  to  stay  the  spar 
aterally. 

Gybe.  {IfauHcal.)  The  shifting  over  of  the 
boom  of  a  fore-and-aft  sail. 

Qyla.   1.  Fermented  wort  for  making  vin^ar. 

2.  A  large  vat  or  dstem.  The  liqnor  gyle  in  a 
brewery  is  the  water-cistern  or  vat.    A  gyle-tvn. 

Oyp'aum-fur'xinoe.  A  furnace  in  which  natural 
gypsum,  a  hydrate  of  sulphate  of  lime,  is  calcined  at 
a  comparatively  low  heat —  abont  800  F. —  in  order 
to  drive  off  the  water  of  constitution.  The  process 
is  called  boiling,  hb  the  ebullition  is  very  marked. 
In  the  illnatration  is  shown  a  furnace  «>ntaining 
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two  rotary  boilers  placed  one  ovn  the  other  and 
provided  with  rotary  conveyors.  The  gypsum  is  fed 
through  the  boilers  consecntively,  and  is  thence 
emptied  upon  a  cooling  snrface  and  packed  in  barrels. 

Qy'ro-aoope.  An  instrument  for  illustrating 
the  tendency  of  a  rerolving  body  to  maintain  its 
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rotation  in  m  fixed  plane  when  froe  from  the  in- 
fluence of  disturbing  forcea. 

It  is  ausceptibU  of  various  forms.  The  earliest, 
piolMbly.  was  that  of  Laplace,  for  illDstrating  the 
precewon  of  the  equinoxes. 

The  principle  involved  is  that  of  Galileo's  second 
law  of  motion,  that  a  body  actuated  by  several  forces 
moves  in  the  direction  of  their  resultant. 

Several  centuries  back  the  Italian  academicians 
noticed  the  apparent  displacement  of  the  plane  of 
vibration  «f  tue  pendulum.  '  Foucaolt  (1802)  first 
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Mnnected  this  fact  with  the  dinmal  motion  of  the 
earth,  which  ha  illustrated  by  means  of  a  pendulum 
(see  Pendulttm)  and  a  gyrracope  contrived  by  him. 

Bohnenherger's  (1766-1881)  apparatus  (j.  Fig. 
2350)  conaiBts  of  a  disk  or  sphere  suspended  u 
f^hala,  which  are  mounted  in  a  ring  rappoited  on 
a  stand. 

The  interior  ball  and  ring  may_  be  set  at  anv  angle 
with  the  outer  one,  and  rotation  imparted  by  a 
string  when  it  will  be  found  strongly  to  resist  any 
attempt  to  torn  it  from  tiie  plane     its  rotation. 


This  disposition  of  a  rotating  object  to  maintain  ita 
revolutiotis  in  one  plane,  designated  as  fixity  or  per- 
sistence of  the  plane  of  rotation,  may  be  farther 
illustrated  by  the  tendency  of  a  tmndling  hoop  or 
rotating  top  to  remain  uprwht,  and  by  the  airecMen 
of  flight  of  rotating  projectiles. 

About  1832,  Professor  "W.  R.  Johnston,  of  Phila- 
delphia, devised  an  instmnient  which  he  termed  a 
rotoscope,  for  illustrating  this  principle.  He  also 
showed  the  eifect  of  rotary  motion  in  overcoming 
the  force  of  terrestrial  gra^ty  by  the  device  shown 
at  B,  Fig.  2880. 

In  this  a  disk  is  mvoted  within  a  ring,  ita  axis  is 
extended  and  tnmra  down,  so  that  one  end  may  be 
supported  in  a  depression  at  the  top  of  an  upright 
standard.  When  the  disk  is  placed  vertically  and 
rapid  rotation  imparted,  it  will  maintain  ita  rotation 
around  the  standard  in  a  horizontal  idane  so  long  as 
ita  velocity  is  conriderable,  but  when  this  ceases  it 
falls. 

C  illustistea  Foucanlt's  gyroscope  for  demonstrat- 
ing the  rotary  motion  of  the  earth. 

A  carefully  constructed  disk  is  delicately  aiis- 
pended  in  gimbals  within  an  outer  ring  vertically 
pivoted  in  a  frame.  The  disk  is  brought  into  tiie 
plane  of  the  meridian  and  rotated  at  a  great  velocity 
b^  machinery  capable  of  instantaneous  disconnec* 
bon. 

As  the  plane  of  the  meridian  at  the  moment  of 
starting  the  apparatus  coincided  with  some  celestial 
meridian,  the  ^roscope  will,  while  it  maintains  ita 
rotation,  keep  in  the  plane  of  the  latter,  that  is  a 
tixed  line  in  the  heavens,  while  the  terrestrial  merid- 
ian is  carried  past  it  at  the  rate  of  15°  per  hour. 
This  is  shown  by  a  graduated  horizontal  arc  affixed 
to  the  gyrosco^,  which  is  viewed  through  a  tele- 
scope whose  axis  is  fixed  in  the  plane  or  the  ter- 
restrial meridian.  It  is  obvious  thjit  were  the  earth 
a  fixed  bod^  the  axis  of  the  telescope  would  alwavs 
coincide  with  the  same  point  on  the  arc,  but  tne 
latter  always  maintaining  the  same  vertical  pkne  in 
space  while  the  direction  of  the  former  is  constantly 
cnanging  with  the  diurnal  revolution  the  earth, 
the  arc  will  appear  to*  move  in  a  direetion  contraiy 
to  the  earth's  rotation. 

Qy'ro-aoopo-gow'em-or.  In  Anderson's  gov< 
emor  {D,  Fig.  2350)  the  prindple  of  the  gyroscope 
has  been  adapted  as  the  means  m  reffulation. 

a  is  a  heavy  wheel,  the  axle  bV  M  whicB  is  made 
in  two  pieces  connected  by  a  gimbal  joint,  the  r»> 
spective  sections  carrying  the  wheel  a  and  pinion  i 
respectively.  The  piece  b  is  connected  at  ita  middle 
by  a  hinge  joint  with  the  revolving  frame  h,  so  that 
variations  in  the  inclination  of  the  wheel  a  will 
cause  the  outer  end  of  the  jnece  b  to  rise  and  &U. 
The  frame  A  is  driven  1^  bevel  gearing  from  the  en- 
gine, and  by  that  means  the  pinion  t  is  carried 
round  the  stationary,  toothed  circle  g,  and  the  axis 
of  the  wheel  a  thus  receives  a  npid  rotation.  When 
the  fmme  h  and  wheel  a  are  in  motion,  the  tendency 
of  the  wheel  a  is  to  assume  a  vertical  poeirion,  but 
this  tendency  is  opposed  by  a  spring  I.  The  gnaXer 
the  Telocity  of  the  ^vemor,  the  stronger  is  the 
tondancy  aoove  mentioned,  and  the  more  it  over- 
comes the  force  ef  the  spring,  and  vie$  wrso.  The 
piece  b  is  connected  vriui  the  valve- rod  b^  rods  c 
and  the  spring  I  is  connected  with  the  eud  rod  ly 
lever  »  and  rod  p. 

Oyvw.  Shackke  or  bttcn. 
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Ha'beok.  An  instrument  used  in  dressing  cloth. 

Hack.  1.  A  tool  for  cutting  jBga  or  channels  in 
trees  lor  the  purposH  of  bleeding  them.  Pines  are 
hacked  for  turpentine  ;  maples  tapped  for  tap,  or 
tugar-water  as  Western  fanners  prefer  to  call  it. 

The  turpentine  hack  is  a  tool  with  a  curved  or 
angular  edge  to  cut  channels  through  the  bark  and 
alburnum  in  an  oblique  direction,  so  as  to  lead  the 
resin  towards  a  boxing  cut  in  the  tree,  or  to  a  cup 
suspended  to  ciitch  the  drip. 

2.  A  drying-frame  for  fiah.    X  flake. 

3.  A  piie  of  bricks  arranged  in  regular  order  for 
drying,  previous  to  building  up  in  the  clamp  or  kiln 
for  burning. 

4.  Wooden  bars  in  the  tail-race  of  a  mill. 
6.  A  dung-fork. 

6.  A  large  pick  used  by  miners  in  breaking  stone. 

7.  A  carriage  for  hire  (hackni;y-coach). 

8.  A  feed-rack  for  cattle. 

Haok-b(b:'row.   A  barrow  on  which  bricks  are 

coiivi-ytil  n-Hii  tbu  Lnolder'A  table  to  the  drjing- 
grauud,  where  they  are  Jsuii-ilrieJ  ur  hacked,  ami 


Hacking.  1.  (J/OKmr^.)  The  division  of  a 
portion  of  a  course  of  stones  into  two  of  smaller  hight 
when  the  laT;ger  stones  do  not  hold  out 

2.  A  process  employed  in  dressing  the  faces  of 
rou^h  grindstones  by  the  use  of  a  hack-hammer, 
an  implement  resembling  an  adze.  In  some  caaei 
the  faces  of  metallic  or  wooden  uolishing-wheels  ara 
aimilarly  treated,  a  sharper  implement  being  used. 

3.  Piling  of  molded  bricks  to  dry.    Se«  Hack. 
Hack'ing-out  Knifa.   The  glazier's  knife  for 

cutting  out  the  old  putty  from  the  fillister  of  a  sash, 
in  rcglazing. 

Hack-i'ron.   (Mining.)    A  miner's  pick.  A 

hack. 

Hackla;  Heckle;  Hatoh'eL  A  board  set 
with  sharp  steel  spikes  for  uonibing  or  pulling  out 
hemp  or  naz  to  dispose  the  fibers  in  parallelism,  and 
to  separate  the  Unv  and  harda  from  the  finer  fiber. 

The  teeth  are  of  steel 
from  1  to  2  inches  in  length  Is-  VKSL. 

find  Vfiy  sliiini.    They  arc 
ikrrau}^  iu  rank  aiiiifil>id, 
in   iiuintunx   urdrr,  upcn 
H  board.    The  I^ick  of  tlax! 
ia  £(iizL-tl  by  tin;  nuddlKand  ! 
one  end  i.^  thrown  over  the 
teeth  ntid  dni^vn  Llimugti, 
Une  end  bring  kacUed,  the  | 
ath«r  pniL  ia  tiiriitnl  to  tlii: 
comb  and  similurly  treat*:J. 
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Hark-Bamim. 


temporarily  covered  with  a  thatching  of  straw  to 
protect  them  from  rain.  Covered  sheds  are  sometimes 
uspd. 

Haok'but.  (Oer.  haekbret,  a  haclii>oard,  or  chop- 
ping-board.)   An  old  name  for  the  dulcimer.  See 

PlANO-FORTR. 

Haok'er.  A  cntting-tool  for  making  an  oblique 
incision  in  the  pine-tree  for  leading  the  gum  turpen- 
tine towards  the  box  iu  which  it  is  collected.  A 
hack.  The  round-ahave  is  used  in  chipping,  and  the 
aorapar  for  removing  the  gum  from  the  ft«c  face. 

Hack'er-y.  An  East  Indian  two-wheeled  cart, 
drawn  by  bullocks. 

Hack'et.   (Joinery.)    A  hatchet. 

Ebok-^e.  (Locksmithing.)  A  coarse  slitting-file. 

Haok-ham'meT.  A  hammer  terminating  at 
each  end  in  an  obtuse  chisel-edge,  kept  in  repair  on 
the  grindstone.  It  is  used  as  the  peen  of  an  ordinary 
hammer,  but  is  narrower,  and  therefore  more  local 
and  energetic  in  its  effects.  The  hack-hamjncr  for 
reducing  unequal  protuberances  on  grindstones  is 
shaped  like  an  adze  and  has  a  short  liandle.  When 
the  grindstone  has  worn  unequally,  it  becomes  ne- 
cessary to  dress  it,  and  the  high  places,  being  marked, 
are  hacked  by  oblique  and  crossing  checker  lines, 
which  cause  it  on  the  next  grinding  operation  to 
wear  more  at  those  points  and  thus  restore  equality. 


u 
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HkUIiV-JCkUm. 
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Hub  Hopuates  the  -  ribbons  of  fiber,  nmoras  any  re- 
nwining  timcea  of  the  boon  or  celloUr  matter,  and 
dividee  the  fiber  ioto  two  portions,  the  Aori  and 
the  long,  the  tow  aud  the  /tnc 

The  proceee  is  repeated  on  a  fine  hackle  whose 
teeth  are  more  nuDierous  and  thickly  set.  The  prod- 
ace  is  rroDi  40  to  60  per  cent  of  fine  flax  ;  litu. 

Haolcle-bar.  One  of  the  giila  or  spikes  over 
which  the  look  of  flax  or  hemp  it  thrown  and  drawn 
to  lay  the  fibera  parallel  and  comb  ont  the  refuse. 

Haokliii^llia-ohinv'*  A  machine  for  dressing 
flax. 

Fig.  2352,  ^  is  a  side  and  B  an  end  elevation  of 
a  hackling-machine  adapted  for  dressing  short  or  cut 
flax.  The  two  rollers  n  a  are  caused  to  rotate  in- 
wardly toward  each  other,  and  are  fed  with  the  raw 
material  from  a  trough  e.  The  peripheries  of  the 
flinders  are  interspersed  with  alternate  riffid  hackles 
d  and  bmahes  «,  so  that  they  altenuite  on  each.  The 
exterior  rotating  cylindcTS  /  are  also  provided  with 
brushes.  The  broken  flax  from  an  upper  trough 
passes  between  the  rollers  and  is  deposited  in  the 
trou^  g.  Refuse  hlls  between  the  bars  of  a  grate, 
and  18  removed  by  the  endless  carrier  h.  One  of  the 
flinders  a  and  the  brushing  cylinders  /  may  have  a 
longitudinal  movement.  On  raising  the  rec«ving- 
trough,  the  rod  i  pushes  up  the  weighty,  which,  by 
means  of  the  connecting-rod  k,  causes  the  holder  to 
traverse  the  width  of  one  set  of  brushes. 
Ack'naj-ooaoh.  iVehkie.)  An  English  term 

Wif.  3868. 


for  a  coach  plying  in  the  streets  for  hire.  It  has 
two  being  seats  inside.. 

They  were  introduced  into  France  in  1660  ifiam), 
and  about  the  same  time  into  Enj^and.    They  are 
mentioned  by  Pepys,  1660. 
The  name  is  French  (coche-di-haqtierUe), 
HaolC'^aw.   A  frame  saw  of  moderate  set,  toler- 
ably close  teeth,  and 
8884.  good  temper ;  used 

—   —  iQ    sawing  metal. 

 "^^^  Such  a  saw  is  used  to 

P  '•—  ^        cut  the  nicks  in  heads 

Hack- Saw.  of  Krews,  in  cutting 

ofl"  bolts,  etc. 
Bade,    (^ming.)    The  dip,  inclination,  or  slme 
of  a  vein  or  stratum.   The  angle  it  bears  to  we 
horizon.    The  underlay. 

Hadloy^  Qnad'nuit.  (Opitcs.)  An  instni- 
ment  for  measuring  altitudes.  Used  principally  at 
sea.    See  Quade.vnt  ;  Sextant. 

Hagftant.  An  old  fire-um  with  a  stock  bent 
down  to  form  a  ready  means  of  grasping.  An  arque- 
has. 

HanB'a»,dTiMHiiom'e-tar.  An  instnunent  for 
ucertainfng  the  force  of  the  circulation  of  tlie  blood. 
Haematomeier  ;  hoematodynanumuter.     See  Sputo- 

MOMETEE.* 

Haft.  The  handle  <tf  a  tool  or  knife.  Some  handles 
baTB  specific  name^  as  helves  nib,  etc    Some  hafts 


are  solid,  others  have  a  central  jilate  and  side  piecea 
called  aealcB;  e.  g.  knife'handles. 
Hirlka.  A  fence  or  division  wall  so  depressed 

below  the  ground  surface  as  not  to  obstract  tha 
view.    A  sunk-fence.    A  ditch  with  a  aearp. 

Hair.  1.  A  filament  growing  from  the  skin  <A 
au  animaL 

Curled  hair  for  stuffing  sofas,  cuAions,  etc.,  it 
carded  by  hand-cards,  whkh  stra^hten,  disentangle 
and  clean  it ;  this  is  taken  in  bunches  and  spun  into 
a  rope,  the  next  top,  as  the  bunch  is  called,  being  in- 
terplaced  with  the  looee  strands  of  the  former.  The 
rojw  is  wound  on  a  wheel,  and  the  coil  steeped  in 
water  for  three  or  four  hours,  and  dried  in  a  hot 
oven.  The  ropes  are  then  untwist^l,  the  hairs  torn 
ajtail,  and  an  ready  to  form  stoflliig. 

Spun  into  smaller  strands,  hair  is  used  for  nam- 
baga  of  horses,  bags  for  containing  ground  and  bested 
flax-mesl  in  the  press,  and  also  for  containing  pre* 
pared  lard  in  the  press  from  which  lard-oil  flows. 

Cnrled-hair  conls  are  also  used  for  clothes-linaB^ 
and  when  tine  also  form  fishing-lines. 

Long  and  fine  horse-hairs  are  used  for  the  bows 
of  violins  and  other  instruments  of  this  class.  Also 
for  making  Hair-cloth  (which  see). 

The  English  lawyers  aflfect  horse-hair  wigs,  and 
horribly  funny  they  look.  Goat's  hair  is  sometime* 
substituted  for  the  true  e<]uine  capillus,  and  this  may 
partially  account  for  their  pugnacity  and  the  fact  that 
they  are  in  bad  odor  with  i)eiiceable  peraons. 

2.  {Fire-annt.)  The  .secondaiy  spring  device  in 
one  form  of  pistol  and  rifle  lock,  which  is  freed  by 
the  hair-trigger,  and  collides  i^ith  the  tumbler-catch 
to  nnlock  the  tumbler. 

Halr-bmall.  A  fine  de^nptiou  of  brushes  of 
bristles  assorted  by  color,  strength,  and  quality,  and 
put  up  in  superior  manner,  hard,  soft,  or  silky,  ac- 
cording to  purpose  and  taste.  The  better  class  are 
trepanned,  a  mode  of  secretly  fastening  the  bunches 
without  gluing  a  scale  of  veneer  over  t£e  wires. 

Bair-olip'ping  Shears.  A  scissors  for  clii^ng 
the  human  hair,  or  one  for  clipping  horses  ;  the  lat- 
ter have  sometimes  a  guide-lur,  which  forms  a  gage 
for  length  in  cutting. 

Halr-Olotb.  Ck>th  of  goat's  hair  was  used  for 
covering  the  military  engines  of  the  Romans,  as  we 
read  in  Arrian,  Thucydides,  Ammianus,  etc.  Cur- 
tains ofgoat's  hair  were  ut<ed  in  the  Wilderness  taber- 
nacle of  the  Hebrews.  The  goat's  hair  cloth  was 
called  ahac  or  mc  in  Hebrew,  Chaldee,  and  Syriac  ; 
in  the  Septuagint  it  became  aaccoi  ;  in  the  Vulgate 
saccus.  I/he  Latin  sagum  and  English  sack  perpetu- 
RtB  the  sound  and  sense,  (See  Sack.)  The  nose-bags 
of  the  Arabian  horses  are  of  goat's  liair  clot^,  and 
from  them  they  eat  their  barley  habitually.  Goat's 
hair  cloth  also  coven  their  tents.    See  also  Caulbt. 

Horse-hair  for  the  manufacture  of  hair-cloth  is 
principally  derived  from  South  America,  and  is  im* 
portca  in  bale^  weighing  about  1,000  ]>ounds. 

In  the  proce^  of  manufacture,  it  is  first  sorted  ac- 
cording to  color,  and  then  hackled  to  get  the  hairs 
straight  and  remove  dirt.  A  number  of  tufts  an 
then  placed  between  the  teeth  of  V^'o  cards,  and  the 
longer  hain  removed  by  hand,  so  as  to  leave  only 
those  of  nnifonn  length  remaining.  It  is  now  ready 
to  be  woven  or  curled,  according  to  quality.  Hair 
is  curled  by  forming  it  into  a  rope  which  is  after- 
wards boilecl,  and  then  baked  so  as  to  set  the  kink 
in  the  hairs. 

Hair-cloth  is  made  from  the  loneer  aqd  better  vari- 
eties. Tlie  hair  is  first  dyed,  nsuuly  of  a  black  color, 
and  is  merely  employed  aa  weft  of  the  cloth,  the 
warp  being  comnoKd  of  cotton  or  linen  thread, 
■ocordijig  to  quality  and  purpose.   The  process  for* 
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nerlf  required  two  Lands  to  each  loom,  bat  thou 
at  present  used  only  require  the  attendance  of  one 
penon,  and  recently  power-loonu  have  been  eu- 

ploved. 

After  leavii^  the  loom,  the  cloth  is  |«esBed  between 
hot  metallic  plates  to  polish  it. 

Halr-oloth  Lcxun.  The  warp  at  the  web  is  of 
black  linen  jam ;  the  hair  w^t  is  thrown  with  a 
long  hooked  abuttle  or  a  long  rod  having  a  catch 
hook  at  its  end.  The  length  of  this  boxwood  shut- 
tle is  about  3  Teet,  its  breath  ^  inch,  and  its  thick- 
ness i  inch.  Tbe  reed  is  of  polished  steel.  The 
wearer  passes  the  shuttle  through  the  shuUle-way 
when  it  is  opened  by  the  treadles ;  a  child  presents 
a  hair  to  the  catch  of  the  shuttle,  and  the  weaver 
draws  it  through  the  shed  and  beats  it  up  by  two 
motions  of  the  batUn.  The  haira  are  laid  in  a  trough 
of  water  to  keep  them  supple.  The  warp  is  dressed 
with  past«,  and  the  hair-cloth  web  is  hot-calendered 
to  tnve  it  liister. 

The  ahnttle  for  hair-cloth  weaving  has  no  pini, 


m.  S8U. 


ever,  European  polecat,  raccoon,  goat,  or  other  ani- 
mal, are  used  for  brashes  of  different  qualities. 
A  amall  tuft  of  the  hairs  is  collectAd  with  tbe 

r'nts  all  in  one  direction,  and  the  bunch  is  bound 
a  strong  thread,  and  passed  point  first  throo^h  a 
wet  quill,  80  that  the  point  projects  to  the  required 
distutce.  The  quill  Bhrinki  tightly  upon  the  bunch 
in  drying. 

The  various  sizes  require  the  qniUa  of  the  crow, 
pigeon,  i^oose,  turkey,  or  swan.  Lai^gor  bunches  are 
secured  in  tin-i^te  tolws. 

The  ancient  Greek  painters  used  hair-praidls  and 

palettes. 

They  are  now  principally  used  by  artists  in  vster^ 
colors,  and  to  some  extent  by  house  and  sign  paint- 
ers in  letteriuK  graining,  and  other  fine  work. 

Hmiz-^pAoKBr.  A  machine  for  oleandiu  and 
straightening  hair.  The  one  represented  is  for  op* 
eratiog  on  loose  hair.  The  two  rollers  have  siniilar 
rotation  by  connection  with  a  common  motive  wheel, 


Hair-Cloth  Loom. 


bntin  its  place 
a  spring  catch 
to  houl  the 
ends  of  the 
hairs  forming 
the  weft.  The 
shuttle  is  then 
thrown  to  car- 
ry the  hair 
through  the 
ahed ;  at  the  other  end  of  the  shuttle-way  Uie  heirs 
ue  leleaaed  by  rairing  the  catch. 

In  the  illustration,  the  moving  jaws  of  the  nip- 
pers are  rwsed  by  cams  to  allow  the  introduction  of 
the  hairs,  and  are  opened  by  cams  at  different  times 
to  drop  the  hairs  at  different  positions  in  the  shed. 

^w'-oom'paM.  A  pair  of  dividers,  one  of  the 
leas  of  which  is  provided  with  a  set  screw  and  spring, 
aomitting  of  veiy  nice  aiiyustment. 

Hali>oord.  {Fabric.)  A  cotton  goods,  the  warp 
of  which  consists  of  corded  ribs. 

Alr-di-vld'er.  A  dividing  compaas  having 
me  Iw  arranged  for  minute  movements  by  a  screw  ; 
used  lor  fine  adjustments. 

Hair-Una.  1.  The  fine  line  or  up-stroke  of  a 
Ifitter. 

3.  A  kind  of  type  having  all  fine  face-lines. 

3.  A  fishing-line  of  horse^hair. 

Halr-«eii'oU.  A  fine  brush  for  painting.  Small 
tnlta  of  hair  inserted  into  quills.  The  hairs  of  the 
camel,  fltvh,  sable,  badger,  squirrel,  martin,  min- 


and  torn  in  a  double  recessed,  adjustable,  concave 
block.  The  faces  of  the  rollers  and  concave  are 
armed  with  pins.  The  hair  is  straightened  and  dirt 
removed  by  heing  drawn  throng  between  Ae  rollers 
and  the  concave  surfaces. 

Halr-^pln.  1.  A  [nn  used  in  fastening  op  tiie 
hair.    A  oorking-pin. 

2.  A  forked  pin  commonly  used  by  ladies  in  se- 
curing the  braids  or  bands  of  nair. 

Halr-py-xltaB.  (Jftntn^.)  A  native  snlphoret 
of  nickel  which  occurs  in  capillary  filaments  of  a 
yellow-gray  color. 

Hair-rope  Flok'er.  A  machine  for  unwinding 
and  picking  to  pieces  hair-rope  which  has  been 
twisted,  wetted,  and  baked  to  ^ve  a  pennanent  curi 
to  the  hair. 

The  rope  is  coiled  around  the  shaft  J,  the  revolu- 
tion of  which  untwists  it.  It  then  passes  between 
the  fluted  rolls  R  S  and  toothed  drum  B,  Ifj  which 
it  is  strai^tened  and  cleansed. 
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AiZHHlt.  (JTin^.)  A  nstivfl  sal^nret  of 
■iigaeua  occaniiu;  u  a  fine  capillair  incraiUtion. 

Hair-Hdda.   {Leather.')   TheKnun  side. 

HalTHQiao*.  (ffrintinff.)  The  thinnest  space 
HBed  by  printers. 

Hata'^fitim^   Tke  recoil-iipriiig  of  a  yumtck-bai- 


The  balance  is  pnlsating,  ud  is  the  time  measurer. 
It  ii  driveB  in  one  direction  by  the  power  of  the 
■Buiispriiig  imparted  through  the  esca^meat,  and 
ia  Tetnmed  by  tbe  power  of  the  hair-spnng,  the  run- 
ning of  the  trai%  tl  wheels  being  intennitt«d  mean- 
while. 

It  is  one  of  tbe  most  delicate  of  steel  articles,  and 
is  a  favorite  illustntbn  of  the  value  given  to  a  cheap 
■itida  by  protracted  manipulation. 

Hair-ajmnsB  are  made  of  fine  steel,  which  comes 
VpoD  spools  like  thread.  To  the  naked  ejc  it  is  a 
lonnd  hair,  but  under  a  glass  it  is  seen  to  be  a  flat 
«teel  ribbon,  which  the  gage  shows  to  he  of  an 
inch  im  thickness,  about  one  half  the  thickness  of  an 
averajge  human  hair. 

A  uir-ipring  weighs  -nriinr  of  ■  pound  Tro^.  In 
ft  straight  line  It  is  a  foot  lon^  It  is  exquisitely 
tempered,  for  it  is  to  spring  back  and  forth  18,000 
tiniea  an  hour,  perhaps  for  several  generations.  A 
pound  of  steel  in  the  bar  may  cost  one  dollar ;  in 
hair-spring  it  may  be  worth  $4,000. 

The  bair-spring  of  a  watch  is  usualljr  a  flat  helix, 
bat  duononieter  naUnoe-springs  are  cmled  oylindri- 
oallv. 

Hooke  introduced  the  balance-spring  Into  the 
mteh.  .He  mode  it  strai^t.  Huygbens  soon  after 
'  gave  it  the  coiled  form.  This  was  about  200  years 
ago.  We  are  indebted  to  this  brilliant  pair  of  phi- 
losopherB  and  mechanicians  for  much  that  we  enjoy 
in  the  approxiuulA  perfection  our  instruments  of 
precision,  —  mathematical,  optical,  and  horologicaL 
S«e  ander  HonoLooicAL  Ikstrithekts,  etc.  ; 

CHaONOMETBB  }  BALANCE,  WatCH. 

Kdr-stroke.  {PritUiag.)  A  fine  line  at  the 
topor  bottom  of  a  letter  ;  a  ceriph. 

H«lr-^riig'g«r.  (Fire-arms.)  The  seoondiry  trig- 
ger of  a  gun.  Its  movement  is  effected  by  a  very 
alight  force,  and  unlocks  a  secondary  spring  device 
eailBd  ft  hair,  whidi  strikes  the  tainbler!«atch  and 
fluDws  the  sear  out  <^  the  notch  in  the  tnmbleT. 

BataHWorklns.  A  term  which  includes  the 
making  fiom  human  hair  of  bracelet^  IntMtehes, 


rig.  MS. 


ear-rings,  rings,  chains,  necklaoes,  shawl-pins,  purses, 
hafp^  book-marken,  pencil-cases,  snarda,  studs,  etc 
These  are  braiding  or  plaiting  devices. 

In  tbe  inventifm  lignied,  designed  for  weaving 
lair  for  wigs,  eta^  Oa  head  O,  eanying  the  apo^ 


e  c  has  vertical  Teciprocttion  on  the  pins  B  B,  and 
is  operated  1^  the  trmdle  H.  The  ends  of  the  thread 
on  tbe  apoola  e  g  «  are  held  by  the  damp  D.  A  slip 
of  hair  is  passed  between  the  upper  side  threads  and 
the  lower  central  one,  the  treadle  depressed,  the  end 
of  the  hair  turned,  and  the  sliding  head  rises  by  the 
force  of  a  sjuiDg.  ^lese  iqieifttiona  an  aucoeaMTely 
roprated, 

Haka.   A  shed  for  drying  draining-tiles. 
Hal'berd.   1.  A  weapon  formed  of  a  Uade  mt 

the  end  of  a  pole. 

This  was  a  common  weapon  among  the  Romans 
{fttlx,  falcula),  either  short-handled  like  the  English 
biU-)iook,  or  on  a  long  handle  like  the  Tudor  hal- 
berd. It  differed  from  the  cuUiu  in  having  a  curved 
cutting  edge. 

2.  A  piece  of  iron  welded  to  the  forepart  of  a 
horseshoe  to  relieve  the  toe  of  a  lame  horse. 

Half-baa'tioiL  {Fortifiealim.)  A  dtmi-ha»tion. 
That  liSilf  of  a  bastion  cut  off  by  the  capital,  consist- 
ing of  one  base  and  one  front. 

Half-bent.   The  half-cock  of  a  fire-lock. 

Half-Undlng.  iBoolAiiidmg.)  A  style  of  bind- 
ing in  which  the  backs  and  comers  are  of  leather 
and  the  sides  of  p»per  or  mudin. 

Half-breadtb  Plan.  (Shipbtiilding.)  A  i>1an 
or  top  view  of  one  half  of  a  ship  divided  by  a  vertical 
longitudinal  section  in  the  line  of  the  keel. 

It  shows  the  water  lines,  bow  and  buttock  lines, 
and  eUagonal  lines  of  construction. 

Half-breadt3i  BtaS  {mpbuitdiHg.)  A  rod 
having  marked  upon  it  lialf  the  length  of  each  heun 
in  the  Hhip. 

Half-oap'o-nlere'.  (FortifieaHon.)  A  commu- 
nication in  the  dry  ditch  of  a  fortress,  constructed 
with  bnt  one  iwranet  and  glacis. 

Half-diaaa.  (Bridge'buildina.)  A  short  cAm* 
or  platform  board  of  a  military  bndge. 

Half-oook.    (Fire-arttu.)    The  poeition  of  the 
gun-lock  when  the  nose  of  the  eear  is  in  the  first  or 
deep  notch  of  the  turtUiler.    From  this  it  cannot  be 
pulled  off"  by  the  trigger. 
Hftlf-oat  Una.   Flax  cut  in  two  lengths  for 


Half^OOr.  (ShipbuUding.)  One  of  the  timbers 
of  a  frame  whose  heel  is  over  the  keel,  and  upon 
whoee  head  rests  the  heel  of  the  second  ftittoek.  It 
lies  for  half  its  length  alongside  the  croea-timber, 
and  the  other  half  alongside  the  first  fiittock. 

Its  heel  butts  against  the  heel  of  the  correspond- 
ing timber  of  the  other  half  of  the  frame,  at  the 
middle  line  of  the  ship,  where  thfy  are  clunped  be- 
tween the  keel  and  Keelson,  and  coaked  or  belted 
thereto. 

Balf-fturtiaoa.  {MiOallvr^.)  An  ore-smelting 
furnace  of  bnt  about  86  feet  hight  The  high  fur- 
nace is  50  to  72  feet  in  hight. 

HaU-gaiw.  (Jl^eaving.)  The  pert  of  waip  of 
twenty  threaus,  warped  round  the  bank  after  a  lease. 

Half-haad'er.  (Bridtlaifiitg.)  A  half-brick  laid 
at  the  angle  of  a  building  to  flniui  the  course. 

Half-iu^  Fnr'naoa.  See  Half-fitrnaob. 

Half-bltoh.  (NaiUieal.)  Passing  the  end  of  a 
rope  round  its  standing  part  and  then  thro^h  the 
bight.  A  efoM-Mt^  Is  two  Jkof^-hitehes.  'See  Hitch  ; 
Knot. 

Htif-lMftiM  CMrdfer.  (Bridge-Mldtiig.)  A 
form  of  girder 

sometimes  1%.  SBEB. 

known  as  a 
"Wamn  Gird- 
er," and  consist- 
ing of  horizontal 

upper  and  lower  lUtf-lMitt  OMtr. 
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bara,  and  a  serieii  of  diagonal  ban,  sloping  alter* 
nately  in  oppoaite  directions,  and  dividing  the  space 
between  the  bata  Into  a  series  triangles.  See 
Tnuaa, 

Hatf-merOOtt.  iFbrt^ieatioii.)  That  solid  per 
tion  of  a  paiapet  which  is  at  the  right  or  left  extrem- 
ity of  a  battery. 

Half-tnln'nte  Olaaa.  (NautuxU.)  A  sand-glass 
which  detemdnes  the  time  for  the  nuining  out  of 
the  log-line.    See  Loo. 

Halt-moon.  {Forlijieaiion.)  A  redan  in  front 
of  the  curtate  on  the  outside  of  the  main  ditch* 

Half-moon  Knife.  {Leatha-.)  A  doohle-handled 
knife  used  by  the  dresser  of  skins  for  parchment. 
The  knife  has  a  crescent  shape,  and  projects  in  a 
plane  at  right  anglea  to  the  axis  of  the  nandles. 

Half-paoe.  {Building.)  a.  A  raised  floor  in  a 
bay-window. 

b.  A  resting-place  st'lAe  end  of  a  fli^t  of  steps. 
A  /oot-paee.    A  landing. 

Half-pike.  (NatUieal.)  A  short  pike  employed 
in  boanling. 

Half-port  (Nauiical.)  A  port-shutter  having 
a  hole  for  the  protrusion  of  the  gun-muzzle. 

Half-prln'd-pal.  (CarpetUry.)  A  rafter  which 
does  not  extend  to  the  crown  of  the  roof.  Their 
tops  are  connected  by  collar-beams,  or  rest  on  a 
purlin. 

Half-ffe-UeP.  The  moderate  prominence  of  a 
sculptured  figure  from  the  plain  surface  to  which  it 
is  attached.  It  is  also  known  as  mezto-rilievo,  at 
demi-relief,  and  is  a  grade  between  alto-rUievo  or 
high^reli^,  and  basao-rUiew  or  low-relief. 

Half-4ip  Saw.  iflarpeni/rj/.)  A  species  of  hand- 
saw with  a  narrower  set  than  a  rip-saw  and  some- 
what finer  gage  of  teeth. 

Half-round  Bit   A  demi-cylinder  Ut 

Half-ronnd  File.  A  file  fUt  on  one  side  and 
rounding  on  the  other. 

The  curve  usually  varies  from  the  half  to  the 
twelfth  of  a  circle,  but  the  name  Aa^/-round  is  iu- 
discriminatdy  applied.  Files  with  the  latger  cur- 
vature are  known  as  full  half-rounds ;  others  a,%fiat 
half-rounda 

HBlf-alw«t  (PritOing.')  The  off-cut  portion  of 

a  duodecimo. 

Half -shoe.  {Farriery.)  A  shoe  on  the  one  side 
only  of  a  horse's  foot  as  a  protection  or  corrective, 
when  the  horse  is  not  fully  shod. 

Half-etoff,  {Paper-making.)  The  partially  ground 
rag-pulp,  the  produi»  of  the  taas&MW-en^iNe,  which 
is  the  first  of  the  two  enf^nes  by  which  the  reduotion 
is  made.    See  Bao-kngine. 

Half-atuff  Ma-cliiner.  {Paper-making.)  A 
washing-machine  in  which  ground  rags  are  cleaned 
and  cut  to  a  greater  d»ree  of  fineness  than  in  the 
ng-engine.  It  resembles  the  pulpyng-meuhime  in 
everything  but  being  adapted  to  work  on  a  ooaner 
artide. 

Half-aunk'on  Bat'tery.  {FoHifi4xUiim.)  A 
battery  having  its  interior  space  or  terre-plein  siuik 
some  inches  below  the  natural  surface,  and  its  fiarBpet 
composed  of  the  earth  thus  obtained,  and  of  that 
taken  from  a  narrow  ditch  in  front.  This  description 
of  battery  admits  of  being  more  quickly  constructed 
than  any  other,  as  the  diners  can  work  both  in 
front  and  rear  at  the  same  time. 

Half-thlok  File.  A  laive,  coarse  file  with  three 
flat  and  one  rounded  side.  It  is  used  as  a  ruAber-file 
for  coarse  work. 

Half-amOMT.  1.  {ShipineOding.)  One  of  the 
short  futtocks  in  the  cant-boiW. 

2.  {Octrpentry.)  A  mode  of  buildiiig  houses  prac- 
ticed exteniivdy  in  the  Tudor  tunaa.   The  founda- 


tions and  principal  supports  were  of  stout  timber, 
and  the  interstices  of  the  fronts  were  filled  widi 
plaster. 

Balf-tub.  Half  a  cask  cut  ofl"  at  right  angles  to 
the  axis.  Such  is  a  deck  tub,  for  swaba  in  ded* 
cleaning  and  for  gun-sponges  on  ahipboard.  Snc& 
is  also  the  tno^-tub. 

Half-4iuii'liig  Bolt  One  with  a  thread  occu- 
pying one  half  ot  its  cylindrical  sur&ce.  See  Bolt,  %. 

Halliard.   See  HALrARP, 

Hallier.   A  birding  net. 

'  Hallo-type.  {PKotograghj/.)  Another  name  f<ff 
the  Hbllenutvpb  (which  see). 
Ha-lom'e-tar.   An  instrument  for  measnring  the 

forms  and  anglea  of  salts  and  crystals. 

Hal'o-acope.  {OpticaZ.)  An  optical  instrument 
invented  by  M.  Bravais  for  exhibiting  the  phenom- 
ena connected  with  halos,  parahelia,  etc.  It  com- 
prises prisms  and  a  mirror,  which  are  rapidly  revolved 
about  an  axis,  and  two  plates  of  glass  for  intercept- 
ing the  light  The  rotating  prisms  receive  the  li^t 
from  a  lamp  in  a  darkened  chamber,  the  refracted 
rays  assuming  the  form  of  the  parahelion  circle. 

Hal'aer.   A  large  rope.    See  Hawser. 

Hal'ter.  {Menage.)  A  headstall  and  strap  bjr 
which  an  animal 

is  hitched  to  a  Fig.  3800. 

stanchion  or 
manger. 

Cattle  and 
calves  were  tied 
in  stalls  for  fat- 
tening by  the 
Hebrews.  Horses 
and  oxen  were 
alsostalled.  Sol- 
omon had  40,000 
horse-ataUi).  The 
animals  wen?  tied 
up  by  halters,  no 
doubt.  Head- 
stalls for  animsls 
were  common 
then  in  Babylon, 
Per&epolis,  and 
Egypt.  The 
horses  and  asses 
of  the  Syrians 
were  tied  in  their 
camp  (892  B.  o.)  when  the  four  leprous  men  went  in 
and  finmd  the  camp  deserted. 

Halters  are  shown  in  the  sculptures  of  Kimrood. 
The  army  is  represented  in  the  act  of  crossing  a  river, 
and  the  horses  are  haltered  behind  the  stems  of  the 
boats,  Gwimming  in  the  wake. 

Hal'vans.  i^ining.)  Impure  ores  which  require 
to  be  wa-ihed  and  freed  tnm  imi)uritie8. 

Balwe-net  A  fixed  bag-net  placed  witbfai  low- 
water  mark  to  prevent  fish  returning  with  the  tid& 

Balv'ing.  A  mode  of  joining  timben  or  scant- 
ling in  which  each  is  equally  cut  upon  one  of  its  faces, 
and  the  two  new  faces  are  hid  together  and  secured. 
The  timbers  lap  upon  and  are  let  wtto  each  other. 

The  joint  thus  msde  may  be  a  simple  tap-joint,  or 
it  may  be  a  dovetail,  a  scarf,  or  a  notched  Joint.  It 
may  be  secured  by  pina,  wedges,  or  bolta,  according 
to  circumstances. 

Among  the  varieties  specific  names  are  given  to  a, 
common  nalving ;  b,  beveled  halving;  c,  dovetailed 
halving ;  d,  notched  halving. 

HalT'in»-bolt  {Machinery.)  A  belt  crossed 
between  pulleys,  so  as  to  revolve  thetb  in  oppoaite 
directions.   A  «romd  belt    See  Baur. 

Hal^wd.  QratOieal.)  A  rope,  cbaui,  or  tacUs 
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for  boisting  or  lowerinfi;  yarda,  spars,  aaiU,  or  flagn. 
The  halyards  of  the  Tower  yards  are  called  jeera. 
Baulyard;  halliard. 

They  are  named  from  the  spar,  etc.,  to  which  they 
are  applied  ;  as,  — 

The  throcU  or  peak  halyarda  of  a  gaff. 

Mobutu,  top-aail  halyards,  cintwr-halyards,  etc. 

Signal  •halytadBf  pendant  -  halyards,  ensign-hal- 
yarda. 

To  haal  a  yard  ablt  is  to  sway  it ;  to  lower  is 
call<«d  ttriking. 

H^lln^^    (^ameu:}    One  of  the  pair  of  curved 

hars  of  wood  or 
ilrS382.  metal  which  fit 

a|  in  the  crease  he- 

Si^^'^^^Tl  tween  the  roll 

\'w  """^        body  of 

j  I  tlie  collar,  and 

^OT  /  \  ^   whif^h  the 

AM  I  \  V         traces  are  con- 

fj  I  W         nected.  The  flat 

//  /  «v  \        wooden  hame  is 

//  /  ftl  V  ^'"''^ 

u«,K      beavv  gears,  se- 
jffijV  aureu  by  thongs 

I  a  ^Si^  (hame •  strings). 

\\  \  M  /        T*"^  trace-chains 

NsA  Jt y  *™  attached  to 

^^^^  the  honks,  and 

^^^l^^^y^  the   reins  pass 

^^^^  through  the 

Bomu.  rings  atove.  The 

tra/x '  hooks  of 

earriaf^-hames  are  looped  to  the  staples  of  the  hames. 

Hame-fas'ten-er.  (Earriess.)  A  device  to  fas- 
ten th^e  ends  of  hames  together,  clasping  them 
aroand  the  collar.  A  snhstitnte  for  a  hune-Btring. 
In  the  exai!np1e,  the  device  is  boclcled  to  one  hame> 
loop'  B,  and  the  hook  D  passed  through  the  other 
loop.  The  hook  is  then  turned  over,  as  m  the  lower 
lignz^  tij^tening  the  hames. 


Jbmt-Femner. 

Hame-look.   A  Hame-fabtencb  (which  see). 

Bame-fing.  {Hameaa.)  With  carria^-haaie»- 
there  is  one  ring  on  each  hanie  for  the  driviug-rv ins  ; 
with  wagoQ-hi^eB,  an  additional  riog  is  proTided 
on  each  lor  the  breast  chain  or  strap. 

HamoHitTap.   {ffaniess. )   A  strap  at  the  upper 
end  of  the  hames  unites  tiiem  above  the  collar,, 
and  another  strap  unites  them  below  the  collar. 
The  lower  is  the  one  which  is  nnfastened  to  remove- 
thegears. 

Mm-knUiB.  In  some  restautants,  a  peculiar 
long,  round-ended  carving-knife  for  shaving  off  veiy 
thin  alices  of  ham  or  beef. 

Ham'mer.  1.  A  tool  for  driving  nails,  beating 
metals,  and  the  like. 

We  can  hardly  admit  the  statement  of  Pliny  that 
the  hammer  was  invented  by  Cinyra,  the  discoverer 
of  copiier-niines  in  the  island  of  C^rpnu.  Tools  of 
metal,  of  which  the  hammer  was  amon^  the  first, 
must  hav«  been  in  use  for  many  ccmtunes.  Tubal 
Cain,  the  descendant  in  the  sixth  generation  from 
Cain,  was  an  *'  artificer  in  brass  and  iron  "  ;  copper^ 
probably,  rather  than  brass.   Btass  and  broniee  are  - 
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not  distingutshed  from  each  otW,  hy  name,  sitlur 
in  Grade  or  Latin. 

The  initukl  form  wii  perhaps  a  stone  bsteoed  to  a 
handle,  and  used  as  a  clab,  A  B  C  D  E.  Many 
.Buc^  are  found  in  the  relics  of  the  stone  age,  before 
man  had  learned  the  use  of  metal,  the  nuwt  useful 
of  which,  iron,  was  about  the  last  to  be  discovered, 
of  those  which  are  applied  to  the  coinmon  affairs  of 
life.  This  stone  age  u  so  far  ia  the  remote  paat  as 
to  antedate  all  historical  aoooanta  of  manners,  cus- 
toms, and  apulUnces.  The  use  of  stone,  however, 
in  the  mode  described,  still  exista  among  man^  na- 
tions imperfectly  provided  with  a  better  substitute. 
In  the  Bible  we  read  of  hammers  for  nails,  foi:glQg, 
and  planishing,  and  for  breaking  stone. 

A  B  are  ancient  stone  hammers,  found  in  long- 
n^tected  workings  of  the  Lake  Superior  copper  re- 

S'on,  and  are  identical  with  those  of  other  parts  of 
>e  world.  It  is  not  necessary  to  give  them  an  equal 
aatiqinty  to  the  "celts,"  stone  axes  and  hammers  of 
the  stone  age  of  Europe,  as  many  of  the  implements 
yet  in  use  among  the  more  barbarous  North  American 
Indians  are  of  the  same  general  character.    See  AxK. 

Modern  hammers  are  of  many  shapes  and  kinds. 
The  parts  are  the  handle  and  head.  The  latter  has 
■aaieye,  face,  peen,  or  etau>. 

fabom  a  riveting  hammer.  Of  its  parts  a  is  the 
face,  b  the  poll,  c  the  eye,  d  the  peen,  «  the  helve. 

0  b  a  latge  hammer  used  by  machinists.  Be- 
tween ^and  0  is  a  etaw,  which  takes  the  place  of 
the  peg»  of  the  other  hammer.  /  and  J  are  miners' 
luumnera  ;  K  a  miner's  wedge. 

Hammer-making  forms  a  very  important  part  of 
the  industry  of  the  great  mannnctunng  center,  Bir- 
mingham, and  its  satellite,  Wolverhampton. 

The  nomenclatore  of  the  various  kinos,  which  are 
namfiTOUs,  is  generally  derived  from  their  appUca- 
tion,  though  in  some  instances  from  the  form. 

JUe-nuMSr'^  lUdge,  riveting,  10,  raising,  dav, 
pUmiahiiig,  gold-beaitr'tt  hacking,  veneering,  may  be 
enumerated  among  the  numerous  varietiM,  as  well 
as  tut  and  aUam  iuunmert. 

Hammers  employed  in  engine  work  are  of  three 
nzes,  the  aledge,  flogging,  and  hand  hammers.  '  See 
also  Hiker's  Hamhrh. 
Fig.  2385  is  a  combined  hammer  and  wrench. 


fiint-look  was  the  steel  cover  of  the  priming-pan. 
and  the  parts  connected  therewitii  wueh  reoeiTed 

the  blow  of  the  flint  which  was  held  in  the  eoeat. 
With  the  old  flint-lock,  the  parts  of  the  hammer 
were  the  body,  face,  back,  teat,  the  heel  or  tail,  and 
the  toe.  The  tuimmer  of  the  percussion-lock  is  the 
striking  part  itself  —  the  cock.   Such  dumges  are  not 


Bammtr-Wrtiuk, 


Hach-Hammer. 


V%.  2366  is  a  taok-hamroer  with  claw  handle  and  a 
-ihM|p  peen  which  forms  a  screw<driver. 

The  Japanese  hammers  aro  solid  cylindrical  ineoes, 
not  made  dupely  with  waists  and  gracefnl  outlines 
Ilka  oiua.  Thqr  have  the  same  flat-aided  handles  as 
the  saws. 

2.  Thesfruterofaclock. 

8.  (JViv-oms.)   Formerly,  the  hammer  of  tiie 


n'liiMi  nrnmum  Hcmmur. 

uncommon  in  mechanics.  The  piano-jack  is  another 
instance.    See  Gun-lock. 

4.  (JIusie.)  A  small  padded  mallet  l^^  which  the 
string  of  a  {nano  is  attucx. 

See  also  under  the  fcdlowiog  heads :  — 


About-sledge. 

Atnioephenc-hammer. 

Ball-peen  hammer. 

Barking-mallet. 

Bat. 

Beetle. 

Bench-baauner. 

Bolt- hammer. 

Bott-hammer. 

Bricklayer's  hammer. 

Bucking-iron. 

Bush-hammer. 

Celt. 

Chasing-hammer. 

Cfaop-lwmmer, 

Claw-hammer. 


Holdiog-up  hammer. 

Knapptne-nammer. 

lathing-hammer. 

Lift-haoimer, 

Machinist's  hammer. 

Mallet 

Huxius, 

Marteline-hammer. 

Maul. 

Meat-hammer. 
Mill-pick. 
Millstone-hammer. 
Miner's  hunmer. 
Monkey. 
Kail-hammer. 
'Oliver. 


Clock-movement  hammer.  Peen. 


Closing-hammer. 

Commencing-hammer. 

Cooper's  li*mmer. 

Creaung-hammer. 

Dead-stroke  hammer. 

Dental-hammer. 

Drop-hammer. 

Enlarging-hammer. 

Fid-hammer. 

Finishing-hammer. 

Flat-hammer. 

Flatter-hammer. 

Flogdng-hammer. 

Flue^liammer. 

Foot-liammer. 

Fore-hammer. 

Forge-hanuner. 

Foiging-apparatoa. 

Friction-hammer. 

Furrowing-hammer. 

Gavel, 

Gold-beater's  hammer. 
Oun-lock  hammer. 
Gunpowder-hammer. 
Hack. 

Hammer-axe. 
Hand-hammer. 
Hatchet 
Helre. 


Feroossor. 

Piano-movement 

Pick-hammer. 

^g*in>n  bnaker. 

nanishing-hammer. 

Pneumatlc-hamroer. 

PoIishing-hammMT. 

Power-hammer. 

Ba^ng-hammar. 

BaiBing-hammer. 

Bam. 

Rammer. 

Bamrod. 

Bevolvipg-hammw. 
Biveting-hammer. 
Subbling-hunmw. 
Bet-hammer. 
Set-up  hammer. 
Shingling*  hammer. 
Shoe-hammer. 
Sledge-hammer. 
SpalTing-hamnw. 
Spreading- bammor. 
Stamp^iead. 
Steam-hammer. 
Stone-breaker's '. 
Stone-hammer. 
Striker. 

Swaging-machine. 
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Xiek-IuiiiiB6r.  VeneeTinK-huiimer. 
Tilt-hammer.  WmudL-Eammflr. 
IMp-baaBDor. 

Mtn^max-tam.  A  donUe  tool  harioff  s  hammer 
it  one  aide  of  the  handle  and  an  axe  at  toe  other. 

fy^Pfwuw-*! nam     {Oarpentrif.)    A  Umber  tie 
eonnectiog  the  two  raften  of  a  pair  at  a  point  be- 
tween the  apex  and  footings.    A  eollaT-1>eam, 
Bm'inaT-beaili  Roc^   (Oarpentry.)   A  roof, 
the  feet  of  the  principal  rafters 
of  which  are  not  connected  by 
a  tie-beam,  but  otnally  rest  in 
oorbeU. 

Half-rafterB,  carrying  a  raolt- 
ed  snperetnictnre,  osuaUy  par- 
tiallv  span  the  severy. 

Eumi'iiiar-oap.  A  cover  for 
the  cock  of  a  gun. 
Autt'iiMr-oatoh'er.  (Jfu* 
I  aaof.  tie.)  A  podded  ahonlder  which 
catches  the  hammer  on  Its  re- 

tlUTL     See  PlAHO-llOVEHEHT. 

Ham^iar-cdotlL  {Oarrioffe.)  The  cloth  which 
coven  s  coach-box  ;  so  called  fK>m  the  old  practice 
of  carrying  a  hammer,  nails,  etc.,  in  the  box  of  the 
seat ;  at  from  Aamntr. 

Ham'mer-hard'en.dng.  Beating  metal  with  a 
liammer  while  cold,  to  close  the  pores  and  oondense 
the  texture. 

Hun'mar-helvs.  The  shank  of  a  targe  or  trip- 
hammer. On  the  helve  is  fastened  the  hurat  or  rin^ 
which  has  pixgecting  tmonions  forming  the  axis. 

Ain'mar-jotnt  The  joint  of  the  pan  in  the 
flinMock. 

Harn'mer-mark.  A  forge-moHi.  A  mark  of  the 
hammer  left  from  fornng. 

Ham'mOT-aalL  The  pin  securitw  the  cock  to 
theplate  of  the  gun-lock.    A  lock-nau, 

Hun'mor-a^iiig.  The  spring  of  the  hammer 
in  a  gun-lock.  Its  parts  are  the  puty-nde,  stud-side, 
the  turn,  the  JUnoer,  the  tiud,  the  eye  ;  through  the 
latter  passes  the  rod  of  the  sining-pin. 

brn'mar-tail  Spring  (fforotogy.)  A  long 
and  stiff  spring  in  a  clock  which  girea  the  effective 
impulse  to  the  striking  hammer,  when  the  latter  is 
retracted  for  a  blow  and  then  released. 

Bam'mook.  (ffauHeal.)  From  hamae ;  the 
loqiended  bed  of  the  Bahamarlslauders  when  dis- 
florcred  by  Colomboa. 

A  awiogiiur  aea-bed,  eommon  In  Smith  American 
conntriea  and  elsewhere,  and  made  of  mmnia,  seo- 


Sas,  and  other  fiber,  oflen  ornamented  and  of 
icate  material.  "The  undisputed  invention  of 
AlefUadefl"  (Admiral  Shtth).  It  is  a  piece  of 
canvas,  6  by  4  feet,  the  end  gathered  by  hxiitles 
and  a  grommel,  formiDC  the  hmd  and  foot  elewa,  to 
wliich  is  attached  the  lanyard  by  which  it  is  sos* 
pended  from  rings  in  the  deck  beuns. 
The  illastratioii  is  rather  a  swinging  cot. 


Their  respective  meanings  are,  to  carry  below  ud! 
aling ;  to  unfiling  and  stow  away ;  to  brail  up  to- 
allow  a  clear  passage  between  decks. 

Ham'mook-4kat-tlll0k  {Nautieal.)  A  mwof 
foriced,  upright,  iron  stanchions,  aupporting  a  net- 
ting or  wooden  troagfa,  in  whidi  the  seamen  stow 
their  hammocks  during  the  day. 

Hun'per.  1.  A  luge  wicker-work  covered  ba>- 
ket,  used  for  packing  up  Uqoon,  etc.,  for  carnage. 

2.  A  fetter. 

8.  (JVou^uof.)  Equipment  aitd  gear  about  tin 
decks  of  a  vesseL 

fiia'tnn-lna.  (SwrgieeU.)  An  instrument  fw  ez* 
tracting  the  fetna. 

HaDoe.  {ArtkUecture.)  The  two  tower  pntimiB 
of  a  fonr-centered  arch  ;  the  psrt  between  the  koauk 
(haunch)  and  the  apringiTtg.  Hanch. 

Hand.  1.  {Horology.)  The  pcnnter  or  index- 
finger  of  a  watch,  clock,  or  counter  :  how,  minuie, 
ateoitdB,  as  the  ease  may  be  ;  or  known  hf  the  dfu 


The  ocden  on  board  ship  are, 
ooka  t "  *■  Up  all  huunocks  I "  •* 


Lull  hammocks  t' 


Jrtijkied  Hcmit. 
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to  which  It  belongs,  as  in  the  reflective  diab  of  the 
gu-meter  or  other  dial-reraster. 

2.  {Menage. )    Four  iDcbes  ;  horse  messnre. 

8.  The  small  of  a  gun-stock. 

4.  A  handle  or  helve. 

Haud-aa'viL  {Lockwrndtkoig.)  A  small  movable 
anvil  used  by  lookanitha.  It  may  be  supported  by 
the  worit-bench  or  held  in  one  hand.    A  Maiet. 

Hand,  ArU-fl'oiaL  A  nrosthetio  member  to  be 
attached  to  the  stump  of  the  forearm,  and  having 
fingers  and  a  thumb  with  some  capacity  for  grasp- 
ing.  The  terminal  portion  of  the  artificial  arm. 
See  Arm,  Artificial^  where  the  sutyeot  is  con- 
sidered at  some  length.  Of  mere  hands  and  wrists 
a  few  examples  may  be  given. 

^  ia  B  hand  in  which  the  steel  ligatares  of  the 
fingers  are  applied  to  a  transverse  rod  which  is  con< 
nected  to  a  toothed  slidiiui  bar ;  the  position  of  the 
bar  is  regulated  by  two  sHding  pawls  which  can  be 
operated  by  the  other  hand,  and  thus  the  fingers 
can  be  retained  in  any  position. 

is  for  an  ainpntation  of  the  forearm,  and  has 
cotdfl  which  pass  from  points  of  attachment  on  the 
arm  so  as  to  flex  or  extend  the  metacarpus  and 
phalanges  by  the  flexor  and  extensor  movements  of 
the  stamp. 

(7  C  are  two  views  of  the  S«ilpho  arm,  in  which 
the  spiral  spring  i  draws  the  fingers  /  constantly 
towanls  the  thumb  d,  and  retains  any  article  placed 
within  the  hand  and  between  the  thumb  and  the 
fingers.  The  artificial  hand  may  be  opened  by  a 
motion  of  the  opposite  shoulder  drawing  on  the 
shoulder  strap  m  and  cord  k,  or  by  extending  the 
artificial  hand  and  ana  is  a  metallic  cross-pipe 
on  which  the  fingers  are  constructed. 

H  jy  V  are  views  of  a  band  which  is  detachable 
at  the  wrist.  The  clasps  isRuing  From  the  artificial 
stump  have  sliding  motion  to  clamp  any  article  placed 
between  their  daws.  These  clastM  enter  slots  in  the 
wrist-plate  of  the  hand.  The  thnmb  it  a4jnatable 
in  two  positions  by  meanR  of  a  spring  and  oaich,  the 
latter  being  freed  by  a  trigger. 

The  spring  thnmb  has  alatoh  for  holding  it  open 
when  desired,  and  means  for  releaung  the  thumb 
from  the  latch  when  required. 

In  the  detachable  Wnd  is  bo  fitted  to  the  fore- 
arm as  to  admit  of  a  nataral  d^rae  of  rotaty  motion 
at  the  wrist,  and  that  the  hand  rair  be  detached  by 
simply  unlatching  and  withdrawing  it  from  the 
socket  without  the  trouble  and  delay  usually  neces- 
sary in  disuniting  the  mechanism  employed  in  mov- 
ing the  fingers.  In  place  of  the  band  a  grasping 
claw,  having  a  awiTeling  socket,  may  be  atMched  to 
the  arm  at  wllL 

Hand-BJce^  A  light  axe  which  may  be  used  in 
one  hand  in  the  manner  of  a  hatchet 

Hand-bar'row.  A  device  which  has  a  pair  of 
handles  at  each  end,  and  is  adapted  to  be  csmed  by 
two  men.    A  ham/Mearer,  litter,  Mer,  or  tlnidier. 


The  diftrence  is  in  the  fitting  np.  The  hand-bar- 
row is  intended  for  a  load  of  packages,  goods,  or 
materials,  and  the  illustrations  explain  its  structure. 

Hand-t>«U.  A  small  bell  with  a  handle,  used 
for  various  pnrpoaes.    They  are  sometimes  silver- 


?lated  or  gil^  or  even  of  sdid  siIvot.  Hk- 
he  illustration  shows  an  oUof^bell 
for  church  service. 

Hand-bilL   A  biU-hook.  A 
chopping  tool.    See  Bill-hook. 

Hiaid<-boaTd.  One  osed  in  roll- 
ingport-fire  cases  and  similar  work. 

Band-bot'ar.  {Well -boring.) 
A  pitdiing-bonr  or  Aort  borar  used 
at  the  commencement  of  a  well  or 
shaft. 

Haud-braoe.   A  tool  for  bor- 
ing, consisting  of  a  cranked  spin- 
dle, at  one  end  of  which  a  broad ' 
head  or  breast-plate  is  attached  by  a  Hmmd-DdL 
swivel ;  at  the  other  end  a  aoeket, 
into  which  a  drill  can  be  fixed.    See  Bbace. 

Hand-oar.  A  car  for  laboren  or  tnck-repdren, 
and  adapted  to  travel  on  a  lailmyf  beii^  propelled 
by  hand-cranks. 

Hand-oait.  A  two-wheel  rehiclek  ita  body 
balanced  on  its  axle, 
adapted  to  carry  loads  Ilg.SSIS. 
of  parcels  or  goods,  and 
propelled  by  hand.  The 
vanetiee  are  aomewhat 
numerous,  bat  pnaerve 
the  general  uatuna 
stated. 

Hand'onS  UsnallT 
in  the  plural,  hamir 
eUfffa.  A  chain  and 
locking-rings;  a  strap 
or  other  TnciauuU  for  the 
hands.  That  in  the  JtmiTnf. 
example  may  be  closed 

fast  by  slipping  the  parts  ttwether,  but  the  quiaff- 
bolt  can  only  be  disengaged  by  a  key. 

Hand-cnltl-Ta'tor.  iAgrieuiUuf.)  One  on  a 
small  scale,  adapted  to  be  aimm  or  propelled  by 
manual  power. 

Hand-dzUL  A  drillinft-tool  for  metal,  operated 
by  hand,  in  contradistinction  to  a  drilling-machine. 

The  cut  shows  a  drill  mounted  on  a  bench  l:^ 
means  of  a  clamping  vise.  A  B  represent  two  posi- 
tions of  the  drill*  one  airanged  for  obluine  preaen- 
Ution  and  the  other  for  vertical. 

C  is  a  drill  in  which  pressure  is  applied  by  the 
foot,  and  motion  by  the  haud.  is  a  common 
hand-drill,  with  a  cast  frame.  JS  F  Kte  side  and 
front  elevations  of  Nasmyth's  drill. 

There  are  many  other  forms  of  hand-drill^  such 
aa  ratchet,  bow,  dental,  Persian  drills,  etc  See 
list  nnder  Drill. 

Hand  Feed>pnmp.  (Nautieal.)  A  deck  feed- 
pump. 

Hand-file.  A  somewhat  generic  term,  including 
most  forms  of  files.   See  Pile. 

Hand-gear.  {Steam-engine.)  The  handles  of 
the  working  gear.  The  parts  by  which  the  driver 
controls  the  action  of  the  engine  ;  three  sets  of  lev- 
ers and  rods  connected  to  the  dfde-valTe,  eccentric- 
rods,  regulator-valves,  and  feed-pipe  oocks,  wheiel^ 
he  can  put  aa  or  sAuf  off  steam  to  the  cylinders, 
water  to  the  boiler,  or  pla^  the  idide-valves  in  a^^ 
vxird  or  badnrard  position  at  his  pleaenn. 

Hand-glaaa.  1.  A  bell  ghua  or  glazed  ftam^ 
for  the  protection  of  plants. 

2.  A  balf-minnteglass,  used  aiameaniTerof  time 
in  running  out  the  log-line.    See  Loo. 

3.  A  small  miiTor  with  a  handle. 
Hand-graprneL   (NanOietU.)   A  small  anchor. 
Hand-^»>nad*'.   An  explosive  pntieotile  oC 

small  wei^t ;  a  shell  adapted  to  be  tfarowa  taf 
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HoKt-DriUs. 


"hand,  and  oaed  of  course  at  near  quarten.  It  ia 
inincipally  uned  ia  repelling  an  attack,  being  thrown 
«Ter  tne  panpet  at  the  ■aaaolting  party.  Aug  board- 
fau^parhes  at  Ms.   See  Gunadb. 

Hand-ham'mer.  The  machinist's  working  ham- 
mer used  in  engine  and  boiler  wori^  in  contra- 
•distinctioa  to  the  two-handed  JIaggutg  hammer  and 
-the  sMge. 

Band-liolaL  (iSVeam*tot2er.)  A  small  hole  at 
4»  near  the  bottom  oC  a  Ixdler,  for  the  ineertioD  of 


BnaaoUmmillM. 

ibe  hand  in  deaoinK.  etc.  It  is  closed  hy  a  hand- 
hole  plats,  .and  is  smaller  than  a  manhole. 

Sand-liook.  \.  {Forging.)  A  bent  instniment 
eued  by  iimiths  in  twisting  nquare  iron. 

2.  A  hook  for  hnndling  shells.    A  thell-kook. 

'MmxiiBiriue^  A  jack  worked  by  hand  or  by  a 
Ivrer,  jdnion  and  rack,  screw,  etc  See  list  under 
■Jack. 

'Band-lafhe.  1.  A  small  lathe  mounted  on  a 
lench  or  table  and  tnmed  Inr  a  hand-crank  or  by  a 
haw.   It  ia  tunally  poitmw^  and  may  be  secured 


Oatd-LatJu. 


by  a  clamp  to  the  bench.  1g-  3876 

It  is  used  by  watch  and 
clock  makers,  dentists,  and 
other  workers  in  small  ma- 
chinery. 

2.  A  bar-lathe;  one  whose 
^ppets  slide  on  a  prismatic  ■  ^ 

Han'dl*.    A  portion  of  " 
or  added  to  a  tool,  which 
itis  grasped.  TheAoiw-AoId. 

The  lulve  of  a  hammer  or  axe. 

The  ha/l  of  a  kuife. 

The  hilt  of  a  sword. 

The  stale,  staff,  or  Milt  of  a  plough. 

The  daU  of  a  nke.  Qy.  from  haU,  to  pnll  or 
draw. 

The  ttoek  of  a  drill,  bit,  or  gun. 
The  bail  of  a  kettle. 

The  rmiiuse  of  a  printing-press,  by  which  the  form 
is  run  in  and  out,  under  and  away  from  the  platen. 

The  sAo/l  of  a  boat-hook,  spear,  lance,  or  harpoon. 

The  hand-lever  of  a  steam-engiiw,  which  it  la 
started,  reversed,  etc. 

The  knob  of  a  door,  or  lock. 

The  braie  or  lever  of  a  pump. 

The  eranJe  of  a  winch  or  ciab. 

The  nib  of  a  scythe. 

The  pommel  of  a  saddle.  ' 

The  trigger  of  a  gun-lock. 

The  helm  or  tilla-  of  a  rudder. 

The  dol^Un  of  a  gun.  In  bronze  guns  of  the  old 
construction  handles  were  nsnally  cast  over  the  cen- 
ter of  gravity  of  the  piece,  for  convenience  of  hand- 
ling and  slinging.  These  were  formerly  made  in  the 
shape  of  a  fish,  and  hence  were  called  oolphiTU. 

Handles  for  case  or  }x>cket  knives  are  made  of  va- 
rious materials :  elephant  and  walrus  ivory ;  stag, 
buffalo,  and  cow  horn  ;  tortoise-ihell,  bone,  mother- 
of-pearl  ;  cocoa,  snake,  maewood,  etc. 

With  eaae  Imivet  or  tabU  knivea  the  tang  of  the 
blade  is  secured  in  the  haft  by  means  of  cement, 
transverse  rivet,  end  nut  on  the  through  tang,  spring 
catch,  or  other  device.  Balance  handles  are  made 
by  introducing  lead  into  the  handle  to  counterbal- 
ance the  wei^t  of  the  blade. 

With  pocket  hnvu  the  odes  of  ivcvy,  horn,  bone, 
wood,  etc.,  aru  aemred  by  rivets  to  the  acales,  as  the 
side-plates  of  iron  or  bnua  are  called. 

Machines  for  making  handles  are  of  the  nature  of 
lathea,  planeia,  etc.,  according  to  the  material  and 
the  shape  required.  By  such  means  are  manufac- 
tured in  quantity  handles  for  brooms,  scythes,  shov- 
els, cbiseis,  whips,  ploWa,  etc. 

Hand^-lMd.  {AautieaL)  A  nnall  lead  for 
soanding ;  the  term  la  used  in  contiadistincHon  to 
deep-$ea  lead. 

The  hand-lead  weighs  from  7  to  11  pounds,  and  is 
used  with  20  fathoms  of  line.    See  Soundinu. 

Ebmdler.  (Tanning.)  A  pit  containing  a  weak 
cow  for  the  early  portion  of  the  tanning  process. 

Pita  containing  a  stronger  solution,  and  used  to- 
wards the  concluwon  of  the  prooeas,  are  called  Noon- 
en. 

Huld-Mter.  (BookHiiding.)  A  finiahai^s 
hand-tool  whose  face  in  a  single  letter. 

Handling.  (Leather-nanufaetitre.)  An  occa- 
sional removal  of  hides  from  the  vat,  allowing  them 
to  drain,  and  then  reiiladng  them.  The  olgect  is  to 
equalize  the  action  of  the  mne  in  the  process  ot  tm< 
hairing  :  of  the  ooze  in  tanning,  etc. 

Hand-loom.  A  form  of  loom  in  which  the  mo- 
tkma  are  derived  from  hand  power,  either  by  a  crank 
or  by  pushing  the  lathe  or  batten.   In  the  ezam^ 
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the  drivinff  shaft,  at  the  front  end  of  the  machine, 
Is  proTidea  at  its  middle  with  a  crank,  so  aa  to  en- 
abie  the  weaver  to  use  both  hands  when  required. 


tig.  2sn. 


Htutd-ljtaTTt. 


and  also  to  reach  any  broken  thread  in  the  waip.  A 
feed  pawl  attached  to  a  fly-wheel  on  the  dnving 
shaft  operates  a  ratchet-wheel  on  a  rearward  shaft, 
provided  with  tappets  which  depress  in  succession 
the  treadles.  The  picker  staff  projects  from  a  shaft 
poumaled  vertically  to  the  batten,  and  on  this  shaft 
18  a  strap,  the  ends  of  which  are  divided  and  secured 
to  the  alternate  treadlea  Thus  the  harness,  let-off, 
take-up,  and  shuttle  motions  are  all  derived  from 
the  crank  which  is  by  the  breast  of  the  weaver. 
Fig.  2378  is  an  example  of  the  other  kind,  id 

n«.2S78. 


ILmd-Loom. 


which  the  motions  are  all  derived  from  the  batten 
C,  in  which  is  the  shuttle-race.  The  harness  levers 
D  are  actuated  by  means  of  a  hooked  arm  H  engag. 
ing  cams  ff  O  on  a  shaft  F.  The  upright  rods  kk 
cariving  the  harness  are  interchangeable  on  the 
treadles,  in  order  to  vary  the  twill  or  style  of  the 
cloth.    See  Look,  p.  1S64. 

Hand-made.  {Paper.)  Said  of  paper  made  with 
a  wire-cloth  and  deckel,  by  slipping  ont  a  quantity 
of  pulp,  allowing  a  partial  drainage,  and  then  trans- 
femng  the  mat  to  Ute  felta. 


Hond-mae'iii-fi'ex.  A  Lena„  usually  of  doubly 
convex  form,  mounted  and 

Provided   with    a   handle.  n(.2STa. 
hey  are  of  various  shasas- 
and  bizes  -,  some,  th«  smaUet 
ciiieH  especially,  being  round 
or  Gval,  and  adapted  to  be 
fulijf  iL  within  a  case  of  similar 
shs|x',  which  constitutes  the 
iLamlltis,  so  as  to  be  canaed 
in  tlip  pocket.    Latger  anes 
nn-   frequently  rectangular, 
aciii  jire  used  as  readers.  The 
lens  may  beof  menis- 
cus or  concavo-con- 
vex form,  to  adapt 
it  to  the  sight  of  the 
user,-  having  a  large  Hand-Uatnifiar. 
field  of  view,  for  con- 
venience in  reading  print  or  viewing  ob- 
jects which  do  not  require  a  large  magni- 
fying power. 

und-mlll.  The  original  mode  of  mak- 
ing meal  was  by  bruising  the  grain.  This 
puLD  was  eariier  than  any  form  of  grinding 
by  a  mill.  In  the  time  of  Pliny  one  vari- 
ety of  bread  was  made  from  pounded  grain, 
and  was  highly  esteemed.  (See  Bkead.) 
The  references  to  mills  in  the  Bible  all  con- 
cem  the  hand-mill,  which  was  universal  throughout 
the  Orient,  the  references  to  it  in  old  writings,  the 
illustrations  of  old  monuments,  and  the  remaina  of 
the  machine  itself,  being  very  numerous  and  widely 
scattered.  A  (Fig.  2380)  represents  two  mills  of  Pom- 
peiL    A  golden  hand- 


mill  was  one  of  the 
most  honorable  pres- 
ents from  a  Persian 
king  to  a  subject. 

The  Romans  found 
the  British  in  posses- 
sion of  the  quem. 
The  North  American 
Indians  adhered  to 
the  mortar,  and  the 


rig  2380. 


Hamd-MHU. 


Digitized  by 


Google 


HAND-MILL. 


1057 


HAND-PUMP. 


hollowed  stones  yet  iiinrk  the  Aite.t  of  their  villsgea 
in  those  pttrts  where  corn  wiia  cultivateil.  The  Mexi- 
cans use  a  spindle-sUaped  rub-iitone  in  a  hollow  bed- 
stone. 

The  aliDoat  universal  form  of  haud-mill  was  two 
cimular  stones,  the  lower  was  the  bed-stone  and 
stationary,  and  had  a  central  pivot  for  the  upper  one, 
which  had  an  e^e.  The  apper  stone  was  turned  by 
means  of  a  vertical  handle.    See  Gkindino-Mill. 

The  mill  adopted  by  Napoleon,  and  used  by  him  in 
hia  invasion  ofR  ussia  in  181 2,  consisted  of  two  circular 
cast-iron  plates,  about  12  inches  in  diameter,  placed 
in  a  vertical  position.  One  was  fixed,  the  other  ro- 
tated by  a  band-crank.  The  plates  were  indented 
all  over  with  radiating  grooves,  and  the  com  was 
cooductetl  to  the  center,  or  eye,  by  a  lateral  hop- 
per. The  meal,  as  it  was  ground,  was  projected 
from  the  periphftry  by  the  centrifugal  force  of  the 
revolving  plate. 

Hebert's  hand-mill  (English)  is  adapted  to  grind 
and  dress  ;  an  annular  surface  of  fine  wire  gauze  sur- 
rounding the  bed-atone  receives  the  meal  as  it  issues 
from  beneath  the  atone.  Bnislies  on  the  skirt  of 
the  runner  pass  continually  over  the  wire  gauze  and 
drive  the  flour  through  the  interstices,  while  the 
olial  is  swept  to  an  opening  and  carried  by  a  chute 
to  a  separating  sieve,  which  sorts  it  into  grades. 

The  mill  B  has  a  conical  grinder,  and  the  meal 
tails  into  a  rotating  Rieve  which  sorts  it  into  flour, 
shorts,  and  bran.  The  fly-wheel  is  shown  partly 
broken  away  to  expose  the  parts  more  fully.  See 
Gkindinu-Mill;  Coffee-mill. 
Fig.  2381  is  a  hand-mill  in  which  a  couoidal 

metallic  bubr 
"f-^SSl  works  on  a  ver- 

tical axis  in  a 
conical  serrated 
shell. 

Hand-mold. 
The  mold  in  which 
hand-made  type 
is  cast.  It  has  a 
lip  to  receive  the 
metal  which  runs 
into  the  mold 
containing  the 
matrix.  Tne  mold 
is  then  opened 
and  the  type  drops 
out. 

Hand-or'gan. 
An  organ  ar- 
ranged to  play 
automatically 
from  a  rotatory 
motion ;  its  parts 
consisting  of  the 
pipes,  arranged 
vertically  in  the 
front,  the  barrel,  placed  at  the  top  and  back,  the 
keys,  vertical  between  the  two,  the  bellows  andev 
the  barrel,  and  the  grinding  and  Aifting  gear  at 
the  side.  The  barrel  extends  the  length  of  the 
hind-organ,  and  is  about  four  or  live  inches  in 
diameter.  This  has  little  brass  staples  of  a  length 
corresponding  to  that  of  the  note,  and  which,  when 
the  barrel  revolves,  open  the  pipe  valves.  They 

Sroject  about  an  eighth  of  an  inch  above  the  cylin- 
Er,  and  for  each  tune  are  allowed  one  sixteeuth  uf 
SB  inch  alonf^  the  length  of  the  barrel  to  every  key, 
the  latter  being  placed  at  a  distance  apart  corre- 
sponding to  the  number  of  tunes.  One  revolution 
iiiTariably  plays  the  whole  tune,  and  longer  tunes 
have  to  be  cut  down  to  this,  except  for  regular 
67 


operatic  organs,  where  an  automatic  shifting  ap- 
paratus ia  used.  Otherwise  the  barrel  in  shiftl^d  fay 
gear  at  the  side  under  control  of  the  grinder,  whicti 
makes  a  difference  of  one  sixteenth  one  way  or  the 
other  along  the  barrel.  The  pipes  are  made  from 
hard  woo«l,  as  boxwood,  or  from  reeds.  The  blast 
for  them  is  furnished  by  the  bellows,  which  la 
worked  by  gear  from  the  crank,  like  the  barrel. 
The  keys  i-esemble  those  ordinarily  used  in  musical 
instruments.  The  most  important  part  of  the  man- 
ufacture consists  in  arranging  the  position  of  the 
]ioint8  or  staples  of  the  barrel.  An  onliuai^  piece 
of  sheet  music  is  before  the  workman,  and  the  barrel 
of  a  hand-organ  is  mounted  below  it  so  as  to  revolve 
with  a  large  wheel  at  his  left  hand.  This  wheel  ia 
divided  up  into  parts  which  correspond  to  the  bars 
in  music.  Above  the  barrel  are  a  set  6f  keys,  with 
little  teeth  that  indent  the  j«per  wound  around  the 
barrel.  He  sits  down  before  the  instrument,  re- 
volves the  wheel  one  bar,  and  strikes  with  a  hammer 
the  proper  keys,  then  revolves  again,  an<l  ho  on. 
The  indentations  mark  the  places  for  the  brass 
points  and  staples,  which  another  man  inserts. 

Hand-peerser.  A  portable  pegging-machine, 
operated  by  hand  aiid  fed  around  the  shoe,  the  op- 
erator holding  the  machine  in  a  vertical  position  and 
turning  a  crank  which  sets  all  its  working  paits  in 
motion. 

The  illustration  shows  a  machine  which  is  held 
upon  the  sole  of  the  boot  or  shoe  by  one  hand  of  the 
operator,  who  tuniB  the  crank  with  the  other.  The 
awl  is  first  driven  through  the  sole,  and  as  it  rises 
the  machine  feeds  itself  along  the  distance  between 
the  pegs,  which  brings  the  peg  end  of  the  strip  over 
the  hole  just  punched  ;  the  p(^  is  then  cut  on  and 
driven  down  by  the  plunger  which  holds  it,  and  the 
end  trimmed  off  by  the  machine. 

Hand-plant'er.  Acorn- 
Ftf.  2BS2.  planter  carried  in  the  bands, 

(   I  .  or  by  one  liand,  and  thrust 

into  the  ground  like  a  stick. 

nK.2888L 


Hmtd'Ftamur. 


The  thrust  and  lift  usually  work  the  seed-slide,  bat 
in  some  two-handed  planters,  as  in  the  example,  the 
thrusting  together  of  the  portions  opens  the  plates 
/  /  and  allows  the  need  to  drop  into  the  ground. 
Pulling  the  handles  apart  works  the  slide  F,  and 
draws  seed  from  the  box  ready  for  the  next  bill  See 

COKN-PLANTBR. 

Hand— pomp.  1.  {Steam  •  engine.)  A  pump 
placed  alongside  the  fire-box  of  a  locomotive  and 
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voiked  by  »  hand-lever,  to  feed  tHe  boiler  when  the 
engine  has  to  stand  with  steam  up.  The  Oilfard  in- 
jector obviates  the  ne<wsaity*for  a  hand-pump,  as  it 
u  always  operative  when  steam  is  up.  Hand-pumps 
.arsalso  arranged  for  other  eogliMe.  Small  auxiliary 
boOer-feeding  engines  are  used  (br  the  Western 
rirax. 

8.  An  oidinary  small  pomp  for  domestic  and 
Mother  uses ;  as  distinguished  from  a  power  pomp. 
See  list  under  PuHP. 

Hand-pniioh.  A  punch  for  peiloratiiig  ticketa, 
leather,  or  p«p«r,  for  the  inaertion  of  eyebu  or  fac 

TK.  S8S4. 


Other  purpMet.  It  has  a  cutting  tube  and  an  anvil* 
or  a  punch  and  hollow  die.  The  conductor's  punch 
is  a  liuniliftr  instance. 

Hand-rail.  I.  Th«  horixontal  rail  of  a  balcony, 
a  baluster,  on  a  stairs,  or  along  the  sides  of  a  loco- 
motive engine,  to  protex-t  the  engineer  in  going  for- 
ward and  hack  on  the  engine. 

2.  Also  on  the  communion  and  quarter-deck  lad- 
ders, on  tiie  break  of  the  poop,  quarter-deck,  or 
forecastle,  permanent  gangway  ladders,  etc. 

Handr-rall  nnne.  A  round-soled  plane  for 
dressing  the  ui>per  surf^  of  a  baluster  raiL  A 
capping  jilane. 

Band-saw.  A  saw  liveted  at  one  end  to  the 
handle,  and  adapted  to  be  driven  by  one  hand. 

There  are  several  grades  and  some  variations. 


and  SttpiKg-MuUM. 


Hand-flbean.  (Jfstol-uwrJrfRf.)  a.  A  machine 
(or  catting  metallic  plates,  having  a  recipiocatiiig 


Length 

In 
luohM. 


Bmdthlnlnebea. 


mUVHt  Ak*<. 
Rip  mw 
Ihir-ripMV  . 
HmJ-mw  . 
Brok«D-»paM  mn 
PmwI-ww  . 
Fliw|«iMl-mr 

Tknon-MW  . 
Buh-aaw . 
UareaWMV 
DovsUU-nw  . 


25-  80 

26-  28 
^-24 
22-21 
20-24 
20-24 

10 -ao 


18-20 
14-16 
10-14 
6-10 


7  -9 
6  -8 

i:?t 

v-J 

21-81 


Thlck- 


Inch'K 


8  -4  0.06 

s  -8f '  f>oa 


21-8 
2)-8 

2  -av 

2  -21 


2  -8 

u-a 


0  042 

0.04a 

0.042 
0.(185 
00S2 


0  082 
0  028 
0.02K 
0.032 


the 
Inch. 


!* 

6 
6 
7 
6 

6-13 


10 
11 

la 

14-18 


Hand<40raw.  A  jack-srrew  used  for  raising 
heavy  wiaghts.    See  SnKEW-JACK. 

Hand  Bew'lng-nuuohlne'.  A  form  of  sewing- 
machine  in  which  the  parts  are  T^vted  jaws,  oper- 
ated in  the  manner  of  scissora.  The  machine  ilma- 
frated  employs  two  threads  to  form  a  lock-stitoh. 
The  looping-hook  S  makes  a  reciprocating  insteittl 
of  a  cnntinuouB  revolution  around  the  disk  bobbin 
F.  The  bobbin  and  looping-hook  are  containml  in 
one  part,  and  the  eye-pointed  ne<>dle  N  ist  attached 
to  the  other  portiou.   There  am  other  fonos. 


knife,  cutting  shearwise,  and  moved  by  a  hand-lever. 
The  illustration  shows  side  and  end  elevations. 

b.  Snips.  Shears  used  by  hand  in  cutting  sheet- 
metal. 

Hand-ahnt'tle.  {Wraving.)  The  common  shut- 
tle as  distinguished  fhan  thefiy-AviUe. 

Hand'spka.  A  loose  bar  forming  a  Ifver  for 
lifting  or  shifting  an  object. 

In  the  United  States  ordnance  department,  hand- 
spikes are  commonly  made  of  three  razes,  vii.: 
trail  handnpikes  for  field  service,  maneuvering  hand- 
spikes for  8t(^  and  garrison  purposes,  and  hsnd- 
spikes  for  mechanical  maneuvers.  The  two  former 
are  66,  and  the  latter  84  inches  bt  length.  Shad 
handspikes  —  that  is,  handspikes  having  an  iron 
plate  under  their  lower  end  —and  rvUer  handspikes 
are  also  employed  for  certain  jiurpoees,    A  Aeatvr. 

Hand^kes  are  used  in  working  vindlasses ; 
those  for  capstans  are  known  as  bars. 

Band'apUM-rinc.  {AHillery.)  The  tliimble  on 
the  trail  transom  of  the  gun,  for  the  handspike  by 
which  it  i.i  mnnenvered. 

Hand  8pln'ning-^a-ohina'.  A  form  of  siiin- 
ning-niachine  in  which  a  carding  is  fed  by  hand  to 
the  spindle,  which  is  revolved  by  a  cord  from  a 
large  wheel,  driven  by  the  hand  in  the  intervals 
of  piecing  on  new  lengths  of  carding.  The  usual 
form  of  rustic  spinning-machine  is  familiar,  but  the 
example  is  intended  to  allow  a  person  to  sit  ai(d 
spin,  the  spindle  J  being  carried  away  from  the 
|)erson  by  pressure  on  the  tmdie  Instead  of  the 
person  walking  backward  from  the  spindle  to  draw 
out  the  ('arflinR. 

Hand-fltampi  One  for  cnnceling,  dating,  or 
aildressing  pajiers,  envelopes,  documents,  etc.  The 
example  has  a  colored  ribtion,  which  is  drawn  over 
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the  tbce  ot  typo  ia  the  uLauip-Iicod 
Of  irtiich  Ih  B«t  to  the  lUy^  uoutli. 


a  red.   One  reel  coataias  the  inked  ribbon,  which 
is  led  under  the  head  over  the  tjrps,  and  ii  rolled  up 
on  the  other  reel.   This  head  b 
secured  to  its  stem  by  two  screws, 
one  catching  in  a  nick  in  one  side 
of  the  plate,  and  the  other  in  a 


is  turned 
Baaf. 


Sbnd-wbeaL 

The  term  is  ap- 
plifil  to  wheels 
wlii'-^i  are  turned 
hy  !iand  to  ac- 
tiuLL''  machinery, 
tL>s>i'iitin  motion 
or  stop  it.  As 
fbr  wheel  on  the 
bmko-shaft  of  a 
riiilnind  car ;  on 
II)''  uil  center  of 
II  liLlhe ;  on  the 
Mt'iii  1)1' a  throttle- 
luKf,  etc.  The 
applieations  are 
Vtry  numerous.  ^ 
Hand-wheel 
Lathe.  A  siiiall- 
Ix-iLcU  lathe  -in 
which  the  spindle 
by  hand. 
(SkipMlding.)  The 


ng.ssttt. 


^1  Ik 

in  the  head-atodk 
eorvatnn,  nmoan 


Hand' stamp. 

segrnental  slot  on  the  opposite  side.  The  head  is 
depressed  by  a  Uow  on  tne  head  £  of  the  spring 
plunc^r. 

Hand4Wlpe.  A  water-raising  device.  The 
mlUnotep  or  well-pole  of  the  West ;  the  shadftf  of 

Egypt  and  Syria.    See  Sraditf. 

Saad-truok.  A  small  truck  uiwd  in  mills, 
diops,  and  warehouses. 

Hand-^riM.  A  snuU  viae  for  holding  an 
article  while  it  is  being  filed, 
ng.  28S1.  shaped,  bored,  heated,  or  other- 
.wise.  A  common  form  is  a  Tl>te 
with  a  tang,  in  some  case«)  driven 
into  a  handle.  The  jaws  are  op- 
erated by  a  thumb-screw.  It  Is 
also  known  as  a  tail-\-ise. 

The  figure  on  the  right  is  a 
hand-vise  or  clamp  whose  jaws  are 
Hand-fUet.       awiveled  to  the  arms  and  are 
opened  or  cloned  hy  the  traren- 
ing  nnt  and  connecting  links ;  the  cheeks  of  the 
jaws  nay  be  presented  ontward  or  inward. 

When  of  peculiar  fornia,  these  implements  have 
names  indicative  of  their  shape ;  as,  dog-noae,  pig. 
MSB  hmd-vimt  enm^kap  viae. 


on  the  downward  edge,  of  a  plank  or  strake  when 
bent  to  the  frames  of  a  ship. 
A  curve  in  the  reverse  di- 
rection is  called  My. 

Hangfer.  1.  A  means 
for  supporting  shafting  of 
mar-binfi-y.  The  illustn- 
tions  show  several  kinds. 

a  is  a  ball  and  socket 
hanger  adapted  to  be  at- 
tached to  a  joist  or  beam  of 
the  ceiling  of  a  machine- 
shop. 

6  is  a  hanger  attached  to 
a  post. 

e    is    a    countershaft     skvt-lhmgk  Omgir. 
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Tig.  2886. 


hanj^r ;  has  a  ball 
and  socket  joint, 
and  a  belt-uiifter 
arm. 

2.  A  pedestal  or 
fnms  depeiident 
from  the  car  or 
truck  body,  and 
in  whidi  the  axln- 
box  moves  ap  oiid 
downasthespriDgs 


ooDtract  and  expand.    (Fig.  2S9S.) 

8.  A  means  of  suspending  an  object,  as  of  spout- 
ing at  the  eave  of  a  house  (Fi^.  2894),  a  cage,  basket, 
or  wliat  not.    An  overhanging  bracket. 

4.  A  seaman's  cutlass  ;  a  short  curved  sword. 

5.  iWcamng,)  The  lower  part  of  the  heddle,  or 
the  lower  heddle  of  the  harness  of  a  fancy  loom. 

Hang'lng^brldge.  1.  {SUam.)  A  hollow,  ver- 
tical partition  de]>endinf{  from  the  bottom  of  a  boiler 
and  serving  to  deflect  the  flame.  The  hollow  forma 
a  part  of  the  water-space  of  the  boiler.  The  nsual 
water-bridge  rises  from  the  furuace  floor  at  the  rear 
of  the  grate  space. 

8.  a.  A  suspension  bridge. 

b.  A  tniss-frame  bridge. 

Hang'ing-but'treu.  {Maaonry.)  A  buttress 
aupuoi-ted  nn  a  corbel. 

Hang'lng-oom'paM.  {HaiOieal.)  A  suspended 
oTcrhead  compass  in  a  canin,  newfld  from  below ; 
known  as  a  tell-tale. 

HMls^tlB-knM.  {SMpbuikting.)  One  ftyed  ver- 
tically to  the  side,  nnder  the  deck-beam  knees,  or 
lodging  knees,  which  are  horizontal 

A  hanging  alandard  knee  is  one  directly  beneath 
the  beam,  and  fayed  to  it  and  to  the  side. 
:  Hang'InK'-ina-ohlne'.  (Bleaching.)   A  machine 
OQ  which  cloth  is  hung  to  dry.   It  nsually  has  ten- 
ter hooks  for  stretching  the  doth  by  its  edges.  See 

HOOK-FRAHB. 

Bang^liig-^poat.  (Carpentry.)  That  to  which  a 
door  or  gate  u  hinged.  The  other  is  the  ahvUing 
post. 

The  hanging  ttih  of  a  door  is  that  one  whose  ver- 
tical edge  has  the  hinges. 

Hang'lngs.  Wall  coverings,  such  as  anas,  tap- 
estry, or  paper. 

Hamg'iJDg-^deL  {Mimng.)  The  overhanging 
side  of  an  inclined  or  hading  vein. 

Hang'iiig-stile.  (Joinery.)  That  stile  of  a  door 
to  which  the  hinges  are  attached. 

Hangtng-tlo.  iArehUectwn.)  A  tie  which  is 
supported  by  strap  and  collar,  dependent  from  the 
rafters  above. 
^tang'lllg-tOoL  {Iron  -  tvmtTig.)  A  crooked 
tool,  which  partially  embraces 
fig.  2S».  the  rest  so  as  not  to  be  easily 
displaced.  The  cutter  is  formed 
witli  hollow  faces  to  facilitate 
jpinding.  It  is  used  for  amooth- 
ma  the  surfaces  of  iron  ordnance, 
J  rollers,  and  similar  objects. 
Hanging-  Tool.  Hangtng-Talve.  A  hinged 
and  gravitating  valve  in  a  to. 
taiy  pump  or  en^ne,  which  falls  down  and  forms 
an  abutment,  bnt  is  lifted  by  the  passing  piston  so 
as  to  dose  aii  opening  in  the  annular  chamber  while 
the  piston  is  passing.  A  c/oot-valve,  A  /np-valve. 
See  list  nnder  Valve. 

Hank.  1.  {NatOieal.)  One  of  the  hoopa  or  rings 
of  ash  or  iron  to  which  the  wather -leech  of  a  fBrt- 
and-afi  sail  is  hetU,  and  by  which  it  sliiles  on  the 
mart  at  stay,  in  hoisting  by  the  Aoluamb  or  lowering 
by  the  AwliiAaW.  "8 


Sometimes  the  head  of  a  V^c-  VK. 

^pmufcsr  or  try-aail  ia  bent 
to  hank$  which  slip  on  the 
f/aff. 

2.  {Tarn.)  a.  Two  or 
more  skeins  of  yam,  silk, 
wool,  or  cotton,  tied  to- 
gether. Aft-BMk 

A  hank  of  caUon  yam  is 
840  yai^  in  length,  and  consiatB  of  7  2ay»  of  120 
yards  each. 

It  is  wound  on  a  reel  4^  feet  in  circumference,  80 

revolutions  of  which  make  a  lay. 

The  hanka  of  cotton  yam  are  rated  by  the  number 
which  it  takes  to  make  a  pound. 

Throstle-ajanBing  is  seldom  employed  for  yams 
above  Nos.  40  to  50,  bnt  with  ntiue-spinuing  very 
high  numbers  have  been  reached.  Previoua  to  the 
introduction  of  the  mule,  few  spinnei's  could  make 
yam  over  No.  200.  The  natives  of  India,  however, 
in  their  patient  way  and  humid  climate,  mnde  Nos. 
800  to  400.  Houldsworth,  of  Manchester,  England, 
has  made  No.  700,  which  was  woven  in  France.  He 
is  stated  to  have  reached  No.  10,000,  a  fineness  be> 
yond  all  usefhl  range,  bnt  interacting  as  illnatrating 
the  perfection  and  capacity  of  his  tDachinoy. 

b.  A  measure  of  8,000  yards  of  Unen  yam. 

Tabls. 

300  yards  «  1  lea. 
10  leas,  3,000  yards  s=  1  hank. 
20  hanks,  60,000  yards  =  1  bundle. 
Han'som.   (Fehielc.)    A  kind  of  cab,  named 

after  the  inventor,  in  which  the  driver's  perch  ia  be- 
hinil  the  cover  of  the  occupant's  seat,  the  reins 
pas-sing  above  the  hooded  top. 

Har'bOT.  1.  {ffydraulie  Bagineering.)  A  shel- 
ter for  ships,  where  they  may  moor  or  ride  at  an- 
chor. 

2.  (Olasa-making.)  A  chest,  6  or  7  feet  long,  in 
which  the  ingredients  for  a  charge  are  mixed  and 
held. 

Hard.  1.  (ffydrauiie  Engineering.)  A  hard  bot- 
tom of  gravel  laid  across  a  swamp  or  at  a  nioddy 
boat-landing. 

2.  Thf^  coarse  pert  of  flax.  Surds. 

Hard'an-iDfr  1.  {Metal-working.)  The  process 
of  giving  an  admtional  hardness  to  metallic  articlea 
after  leavin|[  the  hands  of  the  workman  diaper. 

Hammering  and  rolling  mil  confer  hardness,  and 
in  the  reduction  and  shaping  of  articles  by  these 
means  it  becomes  necessary  to  alternate  annealing 
with  the  condensing  processes. 

The  hardening  of  steel  is  accomplished  by  heating 
it  to  a  certain  temperatnre  and  then  suddenly 
quenching  it  in  water  or  oil.  When  the  article  is 
not  rctjuired  to  be  at  its  ultimate  hardnesa  it  is  tew- 
pered  by  letting  dovm  the  temper.  This  is  done  by 
lieating  the  article,  observing  the  change  of  color. 
See  Tempebing. 

Copper  alloys  for  gongs  are  hardened  another 
process,  in  some  respects  the  reverse  of  that  adored 
for  stem.    See  Aknbalino. 

Iron  is  surface  hardened  by  heating  to  a  bri^t 
red,  sprinkling  with  prussiate  of  potash,  allowii^  to 
cool  to  a  doll  red,  and  cooling  with  water.  Two 
recipes:  — 


Prassiate  of  potaah . 

Sal-ammoniac 

Bone-dust 


Or  beat  [neces  of  bom,  hoof,  bone-dust,  or  shreds 
of  leather,  togethn-  with  t^e  article  to  be  case-hard- 
ened, in  an  iron  box,  bring  to  a  Uood-red  heat,  then 
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immerse  the  article  in  cold  wat«r.  Some  cut  up  the 
shreds,  etc,  fine,  and  mix  them  with  white  wine, 
Tin^r,  and  salt. 

2.  {Hat-makiT^.)  The  process  of  pressing  ttwether 
the  li^t  layer  of  filaments  collected  in  tite  badoA, 
•o  as  to  form  it  into  a  sheet  of  feU  with  sufficient 
coheaion  to  bear  handling.  The  hands  and  then  a 
ttfciH  are  employed  to  produce  this  effect,  the  press- 
are,  rubbing,  and  jerking  causing  the  filaments  to 
interlace  and  become  felted,  the  Dody  gaining  con- 
Btstence  and  hardness  at  the  expense  of  its  bulk  and 
area. 

8.  A  pfoeeea  of  heatu^  in  the  coune  of  porcelain 
making.   See  Haiu>ri<ino<kiln. 
Hard'eO'lBg-for'naoe.  {Bai-nuUnng.)  A  fur- 

nace  with  an  up- 
fit  per  plate  of  iron, 

upon  which  hat- 
bodies,  folded  in 
wet  cloths,  are 
laid  to  be  hard- 
ened by  heat, 
moisture,  and  the 
[irefisure  of  trav- 
ersing plates 
above. 

In  the  example, 
tiie  bbric  with  its 
inclosing  envelope  is  attached  to  the  endless  band, 
and  earned  alternately  through  the  pan  of  hot  liqniil 
and  between  the  star-shaped  rollers,  which  causes 
the  fur  to  work  into  the  felted  body  of  the  hat  and 
firmly  adhere.  The  furnace  has  a  descending  flue 
for  convenience  in  conveying  away  the  smoke.  The 
liquid  in  tiie  pan  may  be  a  solation  of  sulphuric  acid 
«id  water.  The  star-shaped  rollers  are  morad  by 
suitable  gearing  outside  the  tank. 

Hard'en-lng-klln.  {Porcelain.)  A  kiln  in  which 
printed  biscuit  is  placed  in  order  to  drive  off  the  oil 
of  the  color  previous  to  glaung.    See  Pabss-print- 

ING. 

HBxd'flii-lne-BkliL  {HtO-making.)  A  piece  of 
half-tanned  leather  laid  above  a  bat  ot  felting  hair 
while  the  latter  is  compressed  by  the  hands  of  the 
workman. 

Hard-fln'iah.  {^HaaUnng.)  Fine  stnlf  applied 
with  a  trowel  to  the  depth  of  abont  one  ei^th  of  an 

inch. 

Hard  Porfoe-laln.  A  ware  composed  of  a  natu- 
ral clay  containing  silex  {kaolin),  and  a  compound 
of  silica  and  lime,  L  e.  a  quartzoee  felspar  [pelia^). 
The  glaze  is  also  earthy,  not  metallic. 

Hard  Kab'ber.  India-rubber  mixed  with  a  laige 
proportion  of  sulphur,  and  subjectud  to  an  extreme 
neat.    Other  mineral  substances,  as  white-lead,  are 
also  generally  added.    See  Caoutchouc  ;  Ebonite. 
in  MuUee's  process,  the  rubber,  after  washing,  is 
rolled  into  sheets  ^  of 
*'«•  28»  an  inch  thick,  and  im- 

mediately placed  in  the 
salphur-bath  vessel  in 
a  horizontal  position. 
The  sulphur  is  kept  at 
a  temperature  of  220°  F. 
until  foam  has  ceased 
to  rise.  At  the  expira- 
tion of  the  first  hour, 
the  heat  is  raised  to  from 
80  to  40  pounds'  press- 
ure, and  continued  for 
a  second  hooTf  after  which  it  may  be  allowed  to  rise 
to  80  pomids.  The  whole  proceBS  takes  from  6  to  10 
hours.  The  salphor  used  is  known  as  "pare  sul- 
phur."  Twen^  or  thirty  minutes  ii  sufficient  for 


one  immersion,  after  which  the  sheets  are  torn  apart, 
rekneajed,  and  rolled  into  sheets.    See  Vulcanite. 

Hard  Bol'der.  The  solder  used  for  uniting  the 
more  infusible  metals.  Spelter  sohler  and  silver 
solder  are  the  two  priacipat  rarieties.  The  former, 
for  copper  and  iron,  is  sometimes  made  in  the  pro- 
portion of  18  parts  copper  to  12  zinc;  more  fre- 
quently equal  proportions  of  the  two  metals  are 
employed.  Thexe  are  cast  in  a  grated  mold,  forming 
squares  of  about  two  pounds'  weight,  which  are  then 
heated  nearly  to  redness  and  granulated  by  beating 
on  an  anvil  or  in  a  mortar.  The  components « 
silver  solder  vary  from  4  parts  silver  ana  1  cottper 
for  the  hardest,  to  2  silver  and  1  brass  wire.  Tnree 
fourths  of  a  part  of  arsenic  is  sometimes  added  to 
render  it  more  fusible  and  impart  whiteness.  See 
Alloy  ;  Bkaziko. 

Hard'ware.  A  term  including  articles  of  metal 
for  sale,  such  as  house  trimmings  and  furnishings, 
and  mechanic's  tools.  Sometimes  distinguished  as 
buifdfra'  haTdware,domeMM  hardtoart,  ana  tools. 

Har'dy.   (Forging.)   A  chixl  or  fuller  having  a 
square  shank  for  insertion 
into  a  square  hole  in  an 
anvil  called  a  hardy-hole. 

The  hard^-hole  is  some- 
times occnpied  by  a  smaller 
anvil,  fullering-tool,  or 
calking-swB^,  as  in  the  il- 
lustration, in  which  in  a 
steel-faced  ]>late  is  sunk  a 
verticnl^roove,and  the  faces 
onea^hsideof  thegrouveare 
inclined,  so  as  to  give  the 
{>n>per  taper  to  the  inner 
sides  of  the  calk  when  the 
horseshoe  is  placed  within 
thegroove. 

Bare.  The  fibrous  por- 
tion of  Hax  and  hemp,  as 
distinguished  from  the 
ghives  or  scales  of  bark, 
etc.,  which  foil  from  the  hare  in  braking. 

HorL   The  filament  of  flax.  Hm-e. 

Har-moa'l-oa.  (Music)  1.  a.  A  tfiuaicRl  instm- 
ment  formed  of  a  number  of  glasses  which  are  tuned 
bv  filling  them  more  or  less  with  water,  and  are 
played  by  touching  them  with  the  dampened  finger. 
The  less  the  quantity  of  water  the  lower  is  the  tone 
of  the  scale.  Called  musical  glasses.  The  instru- 
ment is  said  to  have  been  invented  by  a  Gennan, 
and  was  improved  bv  Dr.  Beigamin  Franklin.  A 
stringed  form  is  ascribed  to  Stem,  17S8. 

b.  Dr.  Franklin's  "  Hainionica  "  consisted  of  a 
nest  of  hemtspberical  glasses,  of  diflerent  sizes, 
tuned,  and  arranged  on  a  revolving  spindle  impelled 
by  a  treadle,  the  tips  of  the  fingers  being  apphed  to 
the  edgea  of  the  glasses  to  produce  the  times. 

Each  glass  bns  an  open  neck  or  socket  in  the  mid- 
dle. The  thickness  of  the  glass  is  about  iV  inch 
near  the  brim,  but  thicker  nearer  the  aperture,  which 
in  the  largest  glasses  is  I  inch  deep,  with  an  aper- 
ture 1^  inch  wide.  These  dimensions  lessen  as  the 
glasses  diminish  in  size,  the  neck  of  the  smallest  be- 
ing i  inch  thick.  The  lai^Reat  glasa  is  9  inches  in 
diameter,  and  the  smallest  8  inches.  Between  these 
are  23  different  glasses,  differing  from  each  other  ^ 
inch  in  diameter.  Each  glass  is  marked  with  a  dia- 
mond the  note  for  which  it  is  intended,  and  is  tuned 
by  diminishing  the  thickness  of  those  that  are  too 
sharp.  This  is  done  by  grinding  them  round  the 
neck  towards  the  brim,  the  breadth  of  2  or  8  inches, 
as  may  be  required,  frequently  testing  them  by  a 
well-tuned  instrument.    The  laigest  guas  in  the  in- 


Oalt-FonniMf  AnviL 


Digitized  by 


Googl 


HARHONIPHON. 


1062 


HAKNES8. 


■tnunent  is  C,  a  little  below  the  ordinary  compaaa 
of  the  human  voice,  and  the  highest  ia  two  octaves 
above.  The  f^lanses  of  the  full  hoUh  are  painted  the 
■ev«n  prismatic  colors,  and  the  seniitonea  white. 

The  glasses  are  fixed  un  a  spindltt  of  h^ni  iron,  1 
inch  in  diameter  at  the  Larger  end  and  tapering  to  ^ 
inch  at  the  smallest,  and  each  glass  haa  a  pushing  of 
eork  when  it  is  attached  to  the  spindle.  The  glasses 
aet  within  each  othnr,  a  space  intervening  between 
the  necks  of  the  several  glasses.  The  spindle  is 
mounted  horizontally  in  a  box,  its  ends  work  in 
bntss  gudgeons,  and  it  is  imi>elled  by  a  treadle 
and  band.  An  inch  of  the  brim  of  each  glass  is  ex- 
posed to  he  touched  by  the  finger  as  the  spindle  and 
glasses  revolve. 

The  instmment  is  played  upon  by  a  person  ntting 
before  the  instrument,  turning  the  trndle  with  the 
foot,  and  wetting  the  fingers  now  and  then  with  a 
sponge  and  clean  water. 

The  lingers  should  be  first  soaked  in  water,  and 
should  be  iierfectly  free  from  grease.  A  little  tine 
chalk  may  be  added  to  the  water,  and  will  assist  in 
producing  the  tremulous  action  of  the  glasses  which 
canses  the  tone.    Both  hands  may  be  used. 

2.  A  small  instrument  of  music  held  in  the  hand 
and  blown  by  the  breath.  At  the  etlge  am  a  series 
of  holes  which  ctmduct  the  breath  to  free  reeds,  like 
those  of  an  acoonleon.    A  moath-organ. 

Hor-mon'i-ptaon.  (Mumc)  A  small  instru- ; 
ment  with  a  key-boani,  iti  which  the  sounds  are  pro- 
duced by  small  metallic  tongues,  acted  upon  by  air 
blown  Utrough  a  ttexible  tulie. 

Hax-mo'nl-iuiL  {Music.)  A  musical  instm- 
ment whos)!  tones  are  produced  by  the  vibration  of 
metallic  reeds  operatMl  by  keys.  The  bellows  are 
worked  by  [ledala,  and  the  ke-jft  are  arranged  in  one 
or  two  binks.  These  instruments  are  made  with  t 
variety  of  stops,  and  with  swell  and  tremolo  attach- 
ments. The  iiistnimeut  ia  used  as  an  organ  of  small 
size  in  parlors,  and  in  charches  in  the  perfomumce 
of  sacred  music. 

The  meIo<leon  and  parlor-organ  are  of  this  class. 

The  harmonium  is  Hubstantially  the  same  as  the 
teraphine  introduced  by  Green,  and  has  been  blessed 
with  a  variety  of  naiiK's  derived  from  the  Oreek  and 
other  sources.  Among  them  are  ax>lopht/n,  teolimu- 
tieont  phy^iatrmonvBa,  melodeon,  t^phntium,  and 
poUdlorgue. 

The  free  tongues  of  the  harmonium,  though  nsett 
from  time  immemorial  by  the  Chinese,  were  intro- 
ducml  into  Europe  by  M.  Orenii  in  1810, 

Bai'mo-norn'o-tor.  An  instrument  for  ascer- 
taining the  harmonic  relation  of  aonnds.  It  ofteu 
consists  of  a  single  string  with  movable  bridges. 

Har'neML  1.  iMenage.)  The  means  whereby  a 
draft  animal  is  attached  to  n  vehicle. 

The  invention  is  ascribed  to  Erichthonius  of  Ath- 
ens, who  was  made  a  constellation  after  his  death, 
under  the  name  of  Bootes,  about  1487  B.  c.  War- 
chariots  are  believed  to  be  much  older  than  this. 
The  aculptum  of  the  Egyptian  conqueror,  Osyman- 
dyss,  who  carried  his  amis  as  fsr  as  Ractria^  2100 
B.  0.,  diaprove  the  Greek  claim.  The  use  of  harness 
commenced  as  soon  as  the  horse  was  tamed  to  draft. 
The  wagons  that  Joseph  gave  to  bis  brethren  to 
fetch  his  father,  1706  B.  c,  were  probably  ox-carts 
or  wagons.  The  root  of  the  Hebrew  woril  signifies 
to  roll  around. 

The  harness  shown  in  the  smipturee  of  Egypt  and 
Peraepolis  was  of  a  very  simple  description.  The 
horses  wero  always  hitched  abreast  to  a  tongue  or 
pole,  whi(!h  was  connected  to  a  yoke.  This  passed 
over  saddles  which  rested  on  the  withers  of  the 
hotMB.    The  aceompanying  cut  show*  their  rdatioii 


and  position.  They  were  kept  in  pMition  by  straps 
around  the  neck  and  aroaud  the  ^rth,  and  some* 
times  had  a  single  trace  ou  that  side  it  the  horse 
against  the  pole. 

Solomon  had  40,000  stalls  for  his  chariots,  1014 
B.  c,  and  plenty  of  leather  harness,  no  doubt  He 
boiwht  his  horses  in  Egypt. 

While  the  l^ptian  yolced  his  horses  to  the  pde 
of  his  chariot,  and  gave  a  third  horse  a  single  ttace 
on  the  side  towards  the  chariot,  still  more  primitive 
customs  were  adopted  in  other  Unds  and  at  a  later 
date. 

In  England  and  Ireland^  horses  were  sometimes 
hitched  to  the  plows  by  tludr  tsils,  a  barbarous  eos- 


F%.Sttl. 


torn  that  existed  in  Ireland,  as  late  as  1634,  for  aa 
act  of  the  Irish  Parliament,  11  and  12  Car.  II.  o. 
15,  entitled  an  "Act  against  plowing  by  the  tayle 
and  pulling  wool  off  living  sheen,"  sets  forth,  that 
"  Whereas  there  have  been  for  a  long  time  practiced 
in  this  country  a  barbarous  cnstome  of  plowing, 
harrowing,  drawing,  and  working  with  horses  and 
other  animals  by  the  tayle,  whereby  the  breed  of 
animals  in  the  kingdom  is  much  impaired,  and 
great  eraelty  perpetrated,  thene  practices  were 
henceforward  to  b^  considered  illegal,  and  the  ef* 
fender  subjected  to  fine  and  imprisonment." 

"  The  Spaniards -outwitted  the  French  in  lining 
their  own  tiamesn  with  chains,  ao  that  it  could  not 
be  cnt." —  PiCFi's's  Diary,  1661.  This  was  on  the 
occasion  of  a  straggle  for  precedence  between  the 
Spanish  and  French  ambassadors  in  London,  6^ 
tember,  1601. 

The  tingle-line  mode  of  driving  horses,  nsoal  on 
farms  and  with  heavy  rood  teams  throiwhont  the 
West,  was  made  very  familiar  to  many  during  tha 
late  war.  The  government  nx-mule  teams  are 
driven  by  a  man  riding  the  near  wheel-horse,  and 
having  a  single  line  to  a  bridle-rein  on  the  near 
leader.  The  bit  of  the  off  leader  is  a>nnected  by  a 
joekey-sUde  to  a  hainn>ring  of  the  near  leader,  which 
keeps  him  in  pisee.  The  off-wheeler  is  governed  1^ 
the  whip,  foot,  or  an  occasional  touch  of  his  rein ; 
the  whip,  however,  and  the  word  of  ocHnmsnd,  are 
relied  on  solar  as  he  is  concerned.  Hie  near-wheder, 
being  ridden,  is  amtmUed  in  the  nsoal  way ;  and 


Digitized  by 


1063 


HABP. 


the  middle  span  between  the  leaders  and  wheelers 
have  no  choice  but  to  go  with  the  others  aod  pall 
whtiD  they  ue  told  to. 

The  nngle-line  mode  of  dririDg  is  also  used  by  the 
farmers  in  the  Netherland;!,  tht<  near  horse  beiiiu 
guided  by  the  line  and  the  bridles  of  the  middle  and 
otf  horse  (three  abreast)  being  connected  to  the 
near  horse,  "in  a  manner  surprizing  to  a  stranger," 
Bays  London. 

BeaideH  the  different  kinds  of  harness  depending 
upon  quality  and  moautiiig,  other  varieties  are 
known  by  the  names  of  buggy,  coach,  cart,  or 
wagon,  according  to  the  vehicle,  and  the  latter  have 
a  liatniliar  division  into  lead,  hip-^rap,  breeching,  or 
yankoe,  according  to  the  construction  and  arnuige- 
meot.  The  latter  is  perhaps  mmewbtt  local,  bat  is 
as  extensive  as  the  West,  as  we  call  it 

FtH*  a  list  of  the  tools  and  implements  of  the  sad- 
dle and  hsnieaa  maker,  and  the  kinds  and  parts  of 
harness,  see  Saddlery  and  Habmess. 

For  a  list  of  the  tools,  machines,  and  rarioua  pro- 
ducts of  the  leather  manufacture,  see  Lbathbk. 

The  tnwes  of  the  wheel-horses  in  field-tsania^ 
■le  directly  attached  to  the  splinter-bar  of  the  lim- 
ber, no  single  or  double  trees  beiug  employed.  The 
tongue  is  supported  by  neck-yoke  and  bresHt-chains. 
The  traces  of  the  leaders  are  directly  attached  to  the 
traces  of  the  wheel-horses,  and  not  by  means  of 
single  trees  and  spreader  chains  to  the  tongue. 

2.  {Loom.)  The  apparatus  in  a  loom  by  which  the 
sets  of  warp-lfhreads  are  shifted  alternately  to  form 
ibothed.  Each  set  of  the  warp-threads. lies  in  the 
loops  of  knotted  cords  stretched  in  Tertically  reuip- 
rocating  fi-ames  called  heddUa,  or  healda.  These  are 
moved  by  cords  or  straps  connected  to  rods  or  levers, 
to  which  the  appropriate  recurrent  motion  is  im- 
parted.   See  LuuM. 

The  harness  of  a  loom  is  termed  the  mowUing ; 
■nd  the  whole  appantus  concerned  in  the  motions' 
of  the  warjHthreada  is  the  akedldtti^. 

The  illustration  shows  a  form  of  hand-loom  in 
wliich  the  motim  of  the  lathe  £  is  the  means  of 
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woridng  the  hamesa  in  the  order  required  by  the 
twill,  check,  or  pattern.  As  the  lathe  E  is  moved 
toward  the  treadles  R,  the  lever  pushes  the  pin  J, 
with  which  it  may  be  in  contact,  and  revolves  the 
dmm  K,  opemting  the  treadles  H.  As  the  latbe 
moves  forward,  the  spring  raises  the  lever  into  posi- 
tion to  take  hold  of  the  next  pin  and  sgaiu  revolve 
the  drum  at  the  next  backward  movement 


Har'neM-beD.  A  small  bell,  usually  of  globular 
form  and  carrying  a  bullet,  attached  to  some  part 
of  the  harness  to  produce  a  jingling  sound.  A 

tleigh-bell. 

Har'neea-board.  {H^eaving.)  The  compasa- 
board  of  a  loout,  having  holes  through  which  pass 
the  neck  twines. 

Har'neas-oaak.  (Nautical.)  A  large  cask  or 
tub  with  a  rim  cover,  containing  a  supply  of  salt 
meat  for  immediate  use. 

Har'neaa-clamp.  {Saddlery.)  A  kind  of  vise 
with  a  pair  of  Jkwh  dosed  by  a  spring,  wedge,  or 
screw,  and  nsvd  to  hold  leather  while  being  stitvlied. 

Har'neaa-hook  1.  Ahookorlnacketouwhich 
harness  is  hung. 

2.  A  check-rain  hook  on  the  gig-saddle. 

Har^eM-lvatil'er.  A  gnde  and  quality  of 
leather  from  which  harness  is  made.  It  u  blacked 
on  the  grain  side. 

Har'neaa-pad.  A  lining  or  soft  wad  beneath  a 
saddle  to  keep  the  harder  ix)raons  from  galling  tha 
back  of  the  animal. 

Bar'nesa-room.  One  attached  to  a  stable, 
warmed  by  a  stovu,  and  used  for  putting  away  hat- 
II  ess. 

Har'neas-aad'dla.  The  part  of  the  harness 
which  rests  across  the  back,  and  to  which  the  girth- 

ns.Mo$ 
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ing  portions  are  attached.  Upon  it  are  the  terreta 
B  B  and  check-line  hook  C,  and  from  it  proceeds 
the  hack-strap,  which  reaches  to  the  crupper. 

Har'naaa-anap.  A  hook  for  attaching  the  lines 
(reins)  to  the  bit-rings ;  the  breast-strap  to  the 
hame-rings,  etc.    A  tnap-hotdc. 

Harp.  1.  {ilvMc.)  An  instmmrat  with  a  three- 
sided  i'nime,  between  two  of  which  strings  of  varying 
lengths  are  stretched. 

Juhal,  the  son  of  Lsmech  the  first  (say  abont 
2400  B.  c),  was  "the  father  of  all  such  as  handle 
the  harp  and  the  organ."  His  brother  Jabal  had 
great  stock  of  cattle,  and  his  half-brother  Tubal  Cain 
was  '*an  instructor  of  every  artificer  in  brass  and 
iron."  Quite  a  distinguished  and  industrionn  fam- 
ily. Agriculture,  the  mechanics,  and  the  fine  arts 
pursued  by  the  sons  of  one  man,  a  descendant  in  the 
fifth  generation  of  Cain. 

The  harps  of  Egypt  were  numerous  and  various, 
having  from  4  to  14  strings  as  long  ago  as  the  reign 
of  Amosis,  about  1570  B.  c,  900  years  before  Ter* 
pander.  The  strings  were  of  catgut,  and  the  form 
of  the  frame  varied  aooordin^  to  its  parpose.  To  be 
carried  or  played  standing,  sittiuj;;,  or  squatting. 

One  harp  discovered  in  Egypt  in  1838  had  several 
remaining  strings  which  responded  to  a  touch,  and 
awoke  from  a  rest  of  3,000  years. 

a  is  an  Egyjitian  harp  fnm  a  painting  at  Thebes. 

b  from  a  painting  at  Dendera. 

c  one  of  the  Bruce  harpen,  two  whom  are  ahown 
in  the  original. 

One  of  the  harps  has  21  strings,  the  other  18. 

These  most  florid  and  striking  of  all  the  represen- 
'tationa  (tf  the  Egyptian  harp  are  on  the  tonbs  of  tha 
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king3  at  Thebefl  of  the  tiini^  of  Ranieses  III.,  1235 
B.  c.  ;  of  them  Bnice  sayx  :  "They  overturo  all  the 
accounts  hitherto  given  of  the  eai'liest  state  of  music 
and  musical  instruments  in  the  East ;  and  are  alto- 

Sther,  in  their  form,  omamenta,  and  compass,  an 
ooDtestable  proof,  stronger  than  a  thousand  Qrvek 
qootationa,  that  geometry,  drawing,  mechanics,  and 
music  were  at  the  greatest  perfection  when  this  in> 
strument  was  made,  and  that  the  period  from  which 
ve  date  the  invention  of  these  arts  was  only  the  be- 
ginning of  the  era  of  their  restoration." 

Pythagoras  and  hiscompeer&denTed  their  knowl- 
edge from  this  sourre,  and  the  serviwj  of  Terpan- 
der  are  probably  limited  to  inventing  a  method  of 
expressing  musical  sounds,  and  perhaps  of  setting 
poetry  to  music.    Fame  enough  for  one  man. 

The  Egyptian  harps  are  shown,  resting  on  the 
^nnd,  supported  in  front  of  the  peraon  in  march- 
ing, supported  on  a  stool,  and  resting  on  the  shoul- 
der ;  the  latter  at  El^ythya. 

The  present  scale  of  musical  notation  ia  ascribed 
to  Guido  Aretino,  a  Tuscan  monk,  about  1025. 

"Hermes  invented  the  harp  with  three  strings, 
causing  the  three  several  sounds  ;  the  base,  treble, 
and  mean."  —  Diodorks  Scci'lur. 

"From  the  aong,  the  rhythm,  and  the  instni- 
menta,  all  Thrtcian  music  is  supposed  to  be  Asiatic. 
The  Orphic  ceremonies  had  their  origin  among  this 
people (Straro).  The  inatniments  were  the  cith- 
era.  pipea,  cotylv  (probably  castanets  or  cymbals) ; 
embracing  wind,  stringed,  and  percussion  instm- 
tnenta. 


Terpander  of  Lesbos  added  three  strings  to  the 
lyre ;  De  caused 

"  New  hTmni  to  TMonnrt  on  a  MV«i-«trlii|cd  dUwia." 

David  is  celebrated  as  a  performer  upon  the  harp^ 
and  it  is  said  that  he  was  a  master  of  thirty-two 
other  instruments.    This  was  about  1063  B.  c. 

The  magadia  of  the  Thracians  was  n  three-cor- 
nered harp,  with  twenty  strings  arranged  in  nctaves. 
It  was  used  among  them  in  the  time  of  Xenophon. 

A  band  of  SOD  harpers  was  in  the  great  procesBion 
of  Ptolemy  Philadelphus,  preceding  a  column  of 
2,000  yellow  bulls,  with  gilded  horns  and  frontlets, 
crowns,  necklsoes,  and  breastplates  of  gold. 

Egyptians,  Jews,  Pemans,  Thracians,  Greeks, 
ftonwns,  Saxons,  Welch,  Irish,  all  had  their  harps. 
The  number  and  material  of  the  strings  differed. 


and  also  the  shapea  of  the 
frames. 

The  Welsh  harp  was 
strung  with  gut.  The  Irish 
harp  was  strung  with  wire. 

Donagh,  the  son  of  Brian 
Boiroiouu;  a  kin^  of  Ire- 
land who  was  slain  1014, 
sought  protection  at  Rome, 
carrying  the  harp  and  te- 
galia  ofhia  father,  and  pre- 
sented them  to  Pope  John 
XVIII.  in  order  to  obtain 
absolution  for  the  murder 
of  hia  brother  Teig.  Adrian 
1 V.  urged  this  as  a  title  to 
the  kingdom  in  his  bull, 
transferring  it  to  Henry  II. 
The  harp  was  preserved  in 
the  Vatican,  and  given  by 
Leo  X.  to  Heuiy  VI I L 
with  the  title  "Defender 
of  the  Faith."  It  is  need- 
less to  say  how  much  the 
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hifk  tbrp. 


Pope  was  disappointed  iu  hia  pupil.  The  gold  crown 
of  Brisn  was 
re  tained. 
The  harp  was 
given  by  Hen- 
nr  VIII.  to  the 
Eari  of  Clan- 
ricarde,  and, 
after  itassing 
through  sev- 
eral hands, 
wss  lodged  in 
the  College 
MuBeum,Dub- 
lin,  1782. 

The  modem 
Arabian  har^ 
or  K&nfln,  is 
laid  flat  in  the 
lap  while 
being  played. 
The  strings 
are  arranged 
in  groups  of 
three,  and  the 
sounding- 
board  is 
pierced.  The 
strings  are 
stretched  as 
in  our  pianos, 
and  rest  on  a 
bar  near  the 

tuning-pins,  AnAm  kmm. 
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and  on  a  Mdn-pieea  abovo  the  soundina-board. 
This  harp  ia  played  by  the  flngera*  but  uumblea 
with  ptHDta  are  lued  on  the  two  foreHngers,  form- 
ing  an  appnndmatiou  to  the  pieetra  wherewith  aoow 
of  the  Egyptian  harps  aod  pntteries  were  stniok. 

The  prostrate  harp  is  the  origiiiBl  of  a  host  of  in- 
stnunents  pkyed  by  keys ;  the  early  fomia  were 
known  as  the  clavidtord,  virytTial,  tpinet,  elavuf^n- 
ial,  clavicytherium,  and  harp&iehord.  These  grew 
out  Of  nrioua  fonns  of  stringed  instruments,  known 
as  the  tbUeimtTt  pmtierg,  eitoU  lyre,  dUutra^  cym- 
fkomia  or  tymAof ,  cUktrium,  and  harp.  See  Piano- 
VOBTK. 

The  karpMiord  imniediately  pteeeded  the  pAuio- 
foru. 

In  the  earlier  forms  of  these  instruments  the  nam- 
her  of  strings  was  not  equal  to  that  of  the  keys,  but 
the  latter  broo^t  into  action  deviooi  which  ahort- 
aned  tbe  atriiugi^  in  the  mannn-  trf  a  guitar. 

We  read  ih  an  instmnient  in  ISOO  whioh  had  a 
key  for  each  string  bat  this  was  unnaoal  at  that 
tinw. 

Pedala  wen  introduoed  1720 ;  double-aotion  aboat 
1S08. 

2.  A  concaTo  grating  in  a  sentohing-maokine, 
tbroogh  which  lemse  eecapes  aa  the  ootton  is  beaten 
and  driren  forward  by  the  reTolving  beater. 

S.  {H-atiandry.)  A  Scotch  grain-riere  for  remor- 
ing  weed-seeds  from  gnin. 

Hanflng-i'ion.  A  barbed  javelin.  The  word  is 
derived  fnmi  its  capacity  for  clawing  or  grasping.  A 
htunomm. 

HnrpVngs.  {SKifbuUding.)  a.  The  walea  of 
the  bow,  of  extra  strength. 

b,  A  ribband  trimmed  to  tiie  shape  of  and  bolted 
to  the  shape  of  the  cant  bodies,  to  hold  them  to- 
gether till  phittked. 

e.  CcU-harpituft ;  frapping  of  the  shrouds  to  the 
mants  below  the  tops. 

Har-poon'.  A  barbed  javelin  osed  to  pierce  and 
hsten  to  whales.  It  has  a  broad,  flat,  triangular, 
barbed,  8bar|>  head,  and  a  shank  aboot  two  feet 
long,  fnmislung  a  socket  for  the  shaft.  A  line, 
about  70  fathoms  long,  is  attached  to  the  harpoon, 
and  mns  out  rapidly  as  the  struck  fish  dives  below 
the  surface. 

The  harpoon oonsiats of  thepoiiU-hiad  and  ahank. 

_  -™  The  fire-goHMr  is  the 

section  of  luie  which 
unites  it  to  the  whale- 
line.  A  whale-line  is 
130  fathoms,  and  a  boat 
is  provided  with  several 
of  such.  It  runs  out 
over  the  bow,  being 
taken  over  a  bollard, 
which  is  kept  wet. 

The  word  harpoon  is 
allied  to  the  harpago  of 
the  Greeks,  which  was 
agrapj)liDg>imn,adra^, 
a  fl«ui-hodE.  Sped' 
mens  in  bronze  of  Uie 
latter  are  in  the  &itiah 
Kusenm. 

In  the  aooompanying 
cut  are  shown  the  or- 
dinary whaling  -  Im- 
plements, the  hand- 
harpoon,  pricier,  blab- 
herfipade,  gon-hamMn, 
and  ianm.   See  Bohb- 

LAHOIt ;  QVN-HARrOON. 
lOMi^imtlrmnua.  Ffff,  3408  is  a  gun- 


9 


harpoon.  The  rubber  spring  on  the  end  of  the  shaft 
of  the  harpoon  prevents  thv  recoiling  of  the  gun.  A 
Kuiral  spnng  around  the  shaft  prevents  the  hne  from 
cneckli^[  against  the  butt  of  the  harpoon  too  and- 
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denly.  A  stop  in  the  pivotiKl  blade  secures  it  paial* 
lei  to  the  tdiaft  antil  released  the  atop»  being  forced 
down  by  the  entranoe  of  the  blade  into  the  wnale. 

The  electric  haipoon  is  fitted  with  two  insulated 
condnctois,  connected  by  wires  with  a  coil-machine 
kept  in  the  boat.  On  the  harpoon  being  plunged 
into  the  whale's  body,  electric  shocks  of  a  powerfnl 
nature  are  sent  until  the  animal  is  prostrated. 

Anothw  plan  proiMsed  is  that  of  firing  an  exnlonve 
shell  into  the  ixidy  of  the  whale  from  a  rule,  by 
which  its  vital  parts  would  be  destnnred. 

Professor  Christison  haa  published  an  account  of 
some  experiments  made  in  1831  for  the  capture  of 
whales  by  poison.  The  agency  employed  was  hydro- 
cyanic or  pniaaic  acid,  inserted  in  glasa  tubes,  and 
in  wdght  about  two  ounces.  A  copper  wire  was 
attachni  to  each  aide  of  the  harpoon  near  the  blade, 
the  other  end  of  which  pused  obliquely  over  the 
tube,  then  through  an  oolique  hole  in  the  shaft, 
and  fintdly  to  a  btght  in  the  rope,  where  it  was  firmly 
secured.  When  the  harpoon  struck  the  whale,  the 
tubes  were  crushed.  After  bdng  struck,  the  whale 
dived,  but  rose  in  a  few 
minutes  quite  dead.  "i 

Har-pocMD'-fork.  (Ag- 
rieuUure.)  Aformtd'hay- 
fork  to  be  operated  by 
tackle  in  lifting  hay  from 
a  load  to  mow  it  away,  or 
convenely  in  loading  a 
wumn  from  a  mow. 

The  rodhdngdrawn  np, 
the  point  of  the  fork  is 
thrust  into  the  hay,  which 
movement  depresses  the 
rod  and  extenas  the  tines, 
and  enables  the  bent  end 
of  the  spring  to  catch  the 
top  at  the  rod  ;  the  tinea 
are  thus  held  until  the 
load  IB  raised,  when,  by 
drawing  on  the  cord,  tlu 
spring  IS  pressed  back  by 
the  bell-orank,  and  the 
load    discharged.  See 

HAT-rORK.  ^ 

Har-poon'^ook'et 

A  bomb-lance  for  killing 
whales.  That  shown  has 
an  explosive  shell  at  its 


head,  uid  is  propelled  by  a  tncket-charge  after  being 
fired  from  a  gun.  The  hinged  barbs  are  secured  to 
the  breech-piece  in  the  tube,  ud  the  line  oonnected 
1^  a  loopea  shank. 

HaxpU-obord.  (Mime.)  An  obsoleta  stringed 
instmment  resembling  a  harp  laid  prostrate,  the 
strings  belns  played  by  quilla  operated  by  keys  like 
those  irf  a  pMM»-/>rte. 
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JiBrpom  ttacka. 


The  harpsichord  is  believed  to  have  been  first 
made  by  Hans  Uucken,  in  Germany,  about  ISIO. 
Used  in  (tublic  festivals  in  lt«ly,  1522.  Improvrd 
bv  Viiiccntiiio,  1555.  Vertical  form  invented  by 
iUgoU  of  Florence,  1620. 

Pepys,  in  his  Diary  (1661),  speaks  of  the  "  harpsi- 
choQ  '  at  Captain  Allen's  house,  where  he  saw  his 
de«r  "  Urs.  Kebeeca." 

The  tpinet  was  a  similar  instrament  with  one  wire 
for  each  note,  and,  like  the  harpsichord,  was  played 
with  qnitis  on  jack-i,  operated  by  keys. 

The  clavieythrrium  m.iy  b«;  considered  the  original 
of  the  whole  train  of  stringed  instniments  who»e 
strings  were  mechanically  vibrated.    See  PiAKo- 

WOKTB. 

The  harpsichord  introdnced  two  strin^pt  to  a  note, 
and  preceded  the  piano,  from  which  it  dilTered  upe- 
dally  in  the  rawle  of  vibrating  the  strings. 

ItcoDsistedofaharp  whose  wire  strings  were  touched 
by  quills  operated  by  keys.  F^h  quill  was  a  plec- 
trum, and  was  a  substitute  for  the  human  finger,  the 
mnsiual  effect  being  similar  to  tbatof  the  harp,  as  it 
was  intended  to  ue.  The  instrument  mi;;ht  be 
sailed  a  hurizoiital  harp  in  a  frame,  the  strings  Iw- 
ing  touched  by  quills  set  in  motion  by  the  fingers 
applied  to  keys  on  a  k^-boanL  We  read  of  it 
first  among  the  Prorenfals,  the  Troabadours  who 
twanged  euatatically. 

The  apintrl  was  so  called  because  its  quills  or  plec- 
tra resemUed  thorns.   (Spina,  Latin^  a  thorn.)  The 


Jbek 

instrument  was  invented  by  the  Italians,  and  was 
like      harpsichonl,  but  smaller. 

The  qoill  was  attached  to  an  upright  piece  celled 
^jadt,  Of  whow  lower  end  rested  on  the  key  which 
raised  it,  causing  the  quill  e  to  bend  and  slip  past 
the  string,  where  it  remained  so  long  as  the  finger 
was  pressed  upon  the  key.  In  returning,  the  swiv- 
eled  piece  to  which  the  quill  was  attachttl  rave  way 
to  allow  the  quill  to  pass  the  string,  and  Uie  swiv- 
eled  tongue  was  restored  by  a  brlstk  h,  which  acted 
as  a  delicate  spring.  A  Bm%U  piece  of  cloth  on  top 
of  the  jack  rested  on  the  wire  and  acted  as  a  damper. 

Whether  the  modes  of  twaitging  the  strings  tiy  a 
plectrum  or  quill,  iu  imitation  of  the  action  of  a 
harpiat,  preceded  all  the  devices  for  tiriking  the 
string,  it  IS  not  easy  now  to  determine ;  hut  the  latter 
node,  which  appears  to  have  originated  in  the  davi- 
cKcrrd,  has  entirely  superseded  the  quill. 

An  eariy  and  oMolete  predecessor  of  the  piano  was 
the  virginal,  which  had  £eys  ami  jadc%  but  only 
MM  string  to  a  note.    See  Virqinau 

It  is  mentioned  by  Shakespeare,  — 

•*  Mil  vlrRlnaltac 
Upon  hki  pstm  "  Wlmtff^  Ihfa. 


And   alao   by  Oabrid 

Platte,  who,  in  the  ane- 
oeeding  centniy.  de- 
,  scribes  a  dibbling  ma- 
chine as  formed  St  mm 
pins,— 

"Made  tBpkrnp  anfl  dwa 
Hb  vfa^wlVka." 

"Hie  ^aoi^ord,  d,  is  said  to  have  consisted  of  a 
range  of  brass  wirea  placed  above  the  keys,  which 
latter  had  wires  on  the  rear  ends,  acting  as  hammers 
upon  the  strings  when  the  keys  were  struck.  A 
luufHiag-piece  on  the  string  liniitwl  the  portion  in- 
volved ID  the  vibration  snd  acted  as  a  dsmjN'r. 

One  mode  of  Rtrikiug  the  wires  in  this  instrument 
was  by  a  leathern  button  on  the  top  of  a  piece  of 
strong  wire  tfxed  in  the  farther  end  oT  the  fiiifcer 
key.  This  little  device  was  the  simplest  possible 
form  of  a  stringed  instrument  played  by  means  of 
keys.  The  striking  part  wss  can»*d  a  Juet.  It  was 
a  favorite  instrument  more  than  a  centnry  Wfore  the 
invention  of  the  harjxjchord,  and  must  be  consid- 
ered the  original  of  the  piano-tbrte. 

The  pins  formed  wrest-pins  for  the  strings,  which 
vibrated  only  while  the  key  was  held  down,  and  the 
place  at  which  the  pin  struck  the  string  determined 
the  lenffth  concerned  in  the  vibration.  A  ilaniper 
fixed  behind  the  string  acted  uyon  it  when  the  pin 
quttteil  the  string,  the  key,  in  fai't,  fomiing  one 
two  bridges,  between  whlrh  the  string  vibrated. 

The  instrument  was  an  in)]>nrtant  one  for  several 
huntlrml  years  ;  the  favorite  of  Rach  and  of  Mozart. 

The  hammer -harpaieltord  is  referred  to  in  the 
"  Giomsle  d'  Italia,"  1711,  and  was  the  first  piano- 
forte, though  the  name  was  not  given  till  about  fifty 
years  afterwards.  It  was  the  invention  of  Cristofori 
of  Florence  ;  the  improvement  consisting  mainly  in 
pivoted  hammers,  wnich  were  struck  by  jacks  oa 
the  keys  and  retired  immediatdy  from  the  stringi. 
See  PlAKO-roHTE. 

The  pedals  were  invented  by  Loeschmsn. 

The  double-futrptiehord  had  two  rets  of  keys  and 
strings  in  a  set.  One  key  of  one  art  struck  two  keys 
in  unison  ;  while  one  key  of  the  other  set  struck  a 
string  tuned  an  octave  higher.  A  farther  chutge 
removed  tme  bank  of  keys,  and  the  three  string!  wm 
toned  in  nnisoa. 

Hav'Tow.  (ffvOandry.)  The  harrow  is  a  latga 
rake,  being  a  frame  with  teeth  ilmwu  over  the  gronnd 
to  level  it,  stir  the  soil,  destroy"  weeds,  or  cover 
seed. 

It  is  a  fVame,  nsnally  of  wood,  and  has  down- 
wardly projecting  teeth  whieh  penetrate  the  aoU. 
The  shapes  of  the  fVnme  are  vtriooa.  The  teeth  are 
usually  of  sqtiare  bar-iron,  sharttened  to  a  point, 
maintaining  tne  square  form.  They  are  set  in  the 
harrow-frame  so  ss  te  move  in  a  direction  parallel  to 
their  diagonals. 

Aft  stated  under  the  appropriate  beading,  the  cul- 
tivator is  an  improvrd  harrow  ;  handles  being  added 
to  increase  its  managrahility  ;  and  colters  or  shares 
substituted  for  atrwght  teeth,  thna  increasing  ita 
efficiency. 

(furrows  are  made  with  the  varions  modifications 
mentioned,  and  others  might  be  cited,  but  still  tfaey 
are  called  harrows  by  their  makers,  setting  classifi- 
cation at  defiance.  Throe  hybrids  are  useful  and 
efnuient  tooU,  many  of  them,  bnt  it  in  not  ea^  to 
give  them  a  '*  local  haUtation  "  or  "a  name  "  nt  a 
dosaifted  digest  of  machlnea. 

Two  notices  of  the  harrow  are  found  in  the  BiUfc 
In  Job  is  the  inquiry,  "Will  he  [the  Dnlcom] 
harrow  Urn  valleys  after  thee  1" 

The  word  la  aaid  by  amne  MehndiCi  to  Iw  a  ni{s> 
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Bomer ;  a  aeed-GOTCiiiig  tool  is  referred  to,  drawn  b; 
tnimsl  pow«r,  and  nnij  havo  been  s  jAow.  Their 
thrRshing  dt^  would  nave  made  a  tolerable  harrow. 
It  was  a  frame  ot  botirda,  studded  with  a|rike8.  See 
Thrashino. 

The  other  rererence  to  the  harrow  ocean  in  the 
account  of  the  cmelty  praetioed  by  David  apon  the 
men  of  Kabbah,         b.  c. :    "  He  cat  them  with 

fig.  am. 


Hammt. 


MtB^  and  with  harrowa  of  iron,  and  with  am$," 
(l_Cain»n.  XX.  3.)  The  parallel  passage  in  2  Samnel 
ziL  81  states  that  "hennt  them  gnder  saws  and 
narrows, "  etc  Adam  CfarkR  dinrates  the  render- 
ing and  decliires  that  the  original  means  he  made 
darea  of  tfanm  patting  them  to  work  with  aawi, 
DanowB,  and  axes.  Qitiat  mibe. 
AlUum^  the  images  of  Osiris  are  repnwnted  with 


a  plow  in  each  hand  (a.  Fig.  241^,  and  aomething 
like  a  harrow  hanging  by  a  cord  over  the'  left  shoot 
der,  still  the  harrow  does  not  appear  to  faava  hem  in 
ordinary  use  in  anrient  E^pt.  In  the  elaborate 
sepulchral  paintings,  the  various  operations  of  has- 
buidry  are  carefnlly  depicted,  and  these  show  that 
the  clods  were  broken  by  hoes,  and  the  seed  waa 
covered  by  hoes,  plows,  the  tramping  of  men  or  ani- 
mals, and  perhaps  by  dragging  bushes  over  the  snr- 
hce.  Being  sown  on  the  mud  It-ft  by  the  retiring 
Kite,  the  sned  needed  little  attenticm  and  soon  ger- 
minated. The  amount  of  mud  left  by  the  Nile  nmtt 
the  cultivated  land  about  ax  inches  in  a  century  at 
Elephants. 

An  inscription  of  the  aee  of  the  Emperor  An- 
toninus on  tne  pedestal  of  tne  vooal  Meninon  shows 
thiit  the  soil  at  Thebes  has  risen  seven  feet  iu  1,700 
years,  say  five  luches  to  the  century.  An  excava- 
tion at  the  foot  of  one  of  the  colossal  sj^inxes  at 
Kamak  shows  a  deposit  of  eighteen  ffet  above  tiie 
layer  of  spawls  and  ruhbid)  forming  the  fonndaUon. 
Beneath  thifi  is  an  alluvial  deposit  of  nnknown 
depth.  The  rise  of  eighteen  feet  indicates  a  period 
of  2,2fi0  years  b.  o.  for  the  erection  of  that  sphinx. 
The  elevation  of  the  land  the  sediment  ot  the 
iimndation  decmses  southwardly.  The  periodical 
rise  commences  about  June  1,  it  increaseu  for  three 
months,  remains  statinnar)-  aluut  twelve  days,  and 
then  subudes.  The  rise  is  greatest  in  Upper  Kfirpt, 
and  Itss  towards  the  mouth,  Thirty-six  feet  rise  is 
a  "good  rise"  at  Thebes,  twenty-five  feet  at  Cairo. 
The  rise  at  the  Damietta  and  Ko>tetta  mouths  may 
be  about  four  feet.  The  laud  ia  gradually  encroach- 
ing  on  the  desert  in  most  niaces ;  buildings  and 
monuments  orifpnally  erectea  on  the  barren  land 
outside  of  cultivation  have  now  a  depth  of  many 
feec  of  soil  around  their  bases.  Msny  of  t^e  sites  of 
antiquity  are  now  buried.  (See  WUkinson.)  The 
anionnt  of  land  inundated  by  the  Nile  is  about 
5, 626  s(]uare  miles  (average),  This  does  not  include 
the  river  and  lakes. 

Harrows  bora  the  same  part  in  the  operations  of 
husbandry  in  the  time  of  Fliny  (a.  d.  79)  that  ihef 
do  now.  "After  the  seed  is  put  in  the  ground,  har> 
rows  with  long  teeth  are  drawn  over  it.' 

The  common  harrow  of  the  Romans  was  a  hurdle, 
but  they  aUo^used  harrows  made  of  planks  studded 
with  iron  apikea. 

The  harrow  is  represented  in  the  tftpestnr  of  Ba- 
yeaux,  a.  d.  1066,  and  is  mentioned  ny  Googe,  In 
his  "  HeresIuchiuH,"  a.  I).  1578. 

An  set  of  the  lri>th  Parliament  was  passed  in  168^ 
forbidding  hwnessing  horses  by  the  "tayles"  to 
harrows.    See  notice  under  Habnesb,  p.  1062. 

Harrows  are  made  of  various  forms,  and  if  we  re* 
ject  tiie  harrow,  if  such  it  be,  on  tlie  shoulder  of 
Osiris  (a),  we  may  suppose  it  to  hare  been  originallj 
a  bundle  of  btishes  (A)  tied  together  at  the  butts,  and 
thus  dragged  over  the  field.  A  log  on  the  brush  — 
as  we  oftheWest  term  it  —  would  flatten  as  well 
as  weight  it,  and  would  add  to  its  efficiency.  The 
bush-harrow  ia  verj  effident  in  eoTcriug  timothyt 
clover,  etc. 

Directions  for  the  construction  of  a  harrow  am 
given  by  an  English  sgricnltoral  writer  in  1668,  as 

follows :  — 

"  Get  a  pretty  big  white-thom  tree,  and  make  sure 
that  it  be  wonderful  thick,  bushy,  and  rou(^i  grown." 

In  some  parts  of  the  north  of  Europe,  the  spiky 
limbs  of  firtrees  are  bound  together,  and  the  s|iura 
of  the  limba  make  a  reaKHwb^  hir  sabatituto  for 
the  tines  of  a  harrow. 

In  another  form,  the  bosh-harnnr  g  ia  used  niukr 
oonditiona  where  the  teeth  of  u  ordinnT  hanov 
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would  peoetnite  too  far,  as  in  corering  giua-aeed. 
The  bushes  are  cut  and  ao  diHpoAed  iu  a  frame  as  to 
preseut  a  nioderately  level  surface  of  limbs,  which, 
as  they  jn-ss  over  the  land,  reduce  inequalities  and 
cover  the  seed  as  deep  as  desirable.  The  object,  of 
course,  in  putting  lend  down  to  grass  is  to  obtaiu  a 
good  larel  aarfaoe  ovar  which  to  mow. 

The  tbrashing-slsd  of  the  Egyptians  and  Syrians, 
the  tribulum  of  the  Romans,  may  have  been  used 
for  drag^ng  over  the  ground  to  cover  seed,  but  it 
does  not  so  appear.  As  stated,  the  harrow  in  the 
tinM  of  Pliny  had  long  iron  teeth. 

A  convenient  limb  of  &  tree  has  often  furnished  a 
ready  frame  for  a  harrow,  c,  which  is  attached  by  a 
cleris  to  the  doable  tree  of  the  team  or  the  chain  of 
the  oxen.  In  still  earlier  periodn  it  was  hauled  by  a 
withe,  a  prapp-vine,  or  a  rawhide  rope. 

From  this  the  step  is  easy  to  the  letter  "  A  "  har- 
row df  which  is  a  very  familiar  form  in  new  coun- 
tries. It  is  very  handy  in  ground  from  which 
stumps  have  not  been  eradicated.  It  is  easily  lifted 
hy  the  corner  or  by  the  bow. 

The  naaal  fonn  of  the  Britieh  harrow  is  called  the 
Berwickshire  pattern,  «.  It  consists  of  two  parts 
joined  together  by  iron  rods,  having  haspe  and 
nooks.  Iwch  part  consists  of  four  bars  of  wood  con- 
nected b^  cross-bars  mortised  through  them.  The 
former  of  these  are  made  of  2^  by  S  inch  scantiirij:. 
and  the  latter  of  2  by  1  inch  stuff.  The  bars  T"-!"^ 
at  a  oertaiD  angle,  ao  that  the  figure  formed 
is  a  ihoml^  and  the  teeth  are  inserted  into 
the  bars  at  equal  distances  trom  each  other. 
This  obliquity  is  such  that  perpendiculara 
from  each  of  the  teeth,  falling  upon  a  line 
drawn  at  right  ancles  to  the  line  of  the  har- 
row's motion,  shaU  divide  the  space  between 
each  bar  into  equal  pftrta,  so  that  the  lines 
marked  by  the  teeth  in  the  soil  shall  be  paral< 
lei  and  equidistant. 

A  is  a  double-harrow  with  folding  sections, 
is  another  form  of  double-harrow  consist- 
ing of  a  triangular  frame  to  which  the  team  is 
hitched,  and  a  square  frame  hinged  to  the 
former,  so  as  to  be  brnufrht  into  effective  posi- 
tion or  be  laid  over  the  other  when  not  re- 
quired. The  rear  portion  has  handles,  and  its 
teeth  split  the  baAcs  between  the  farrows  left 
by  the  teeth  of  the  preceding  harrow.  /  is  a 
tOT^view,/*  a  side  view. 

Doable-harrows  are  made  in  many  other 

two,    thr-  r.  Ill 

Wig.MU,  four  lw''\. 

and  hafitig  >m- 
tions  wMTCi 
lozengBt 
zoidal,  rlwm- 
boidal,  or  trf- 


The  harrow  ■  is  for  grassy  or  weedy  lands,  and  has 
teeth  of  cultivator  form,  presenting  V-shaped  blades 
which  cut  at  a  distance  below  the  lotfaoe,  any  two 
or  three  inches.  This  in  many  cases  ia  much  more 
effectual  than  the  Qiera  jagged  tearing  action  of 
simple  spikes. 

Another  kind  of  harrow  ia  drawn  in  the  rear  oi 
and  putly  suspended  from  an  axle  and  |iair  of 
wheels.  This  implement  has  elito  its  proper  place  in 
some  kinds  of  soil  and  modes  of  tillage. 

Rotary  harrows  are  made  in  many  foiins,  and 
may  have  one,  two,  or  more  sections  which  lie  flatly 
upon  the  ^und,  as  in  Via.  2418.  Each  section  /> 
is  eccentncally  journaled  by  an  nprisht  axis  to  the 
frame  C,  and  tut  a  conseatience  of  uie  eccentrici^ 
the  sections  rotat«  as  the  narrow  advances  over  the 
ground.  As  a  greater  number  of  spikea  are  presented 
on  one  side  of  the  axis  of  rotation  than  on  the  other, 
their  bold  on  the  ground  is  greater,  and  the  lighter 
side  is  obliged  to  rotate  forwordly. 

The  flexible  spiked-chain  harrow  used  in  England 
is  made  of  wrought-iron  links,  ao  slu^ied  and  caof 

flS.9U«. 
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did  space  permit.       ■     •  - 
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bined  as  to  keep  the  harrow  stretched,  while  a  certain 
number  of  the  t«eth,  at  regular  intervals,  have  de- 
pendent spikes. 

The  spiked-cylinder  harrow,  known  in  Enf;land  as 
the  Norwegian  harrow,  has  three  seta  ot  rowt^ls 
placed  in  gangs  iipoii  an  iron  sxle.  It  in  used  for 
reducing  the  land  to  a  fine  tilth  fur  the  reception  of 
wed,  which  it  does  to  a  depth  of  three  or  four 
inches  in  soil  which  is  in  nuitable  iireliminary  oMer. 
No  amount  of  drawing  spiked  tools  over  a  wet  clay 
bed  will  make  friable  soil,  and  the  use  of  this  tool, 
as  well  as  of  imshing- rollers,  is  a  thing  to  be  done  in 
the  right  time  and  place.  Fi^.  241 4  shows  an  Ameri- 
can form  of  this  toul,  which  is  intended  for  sowing 
fertiliiers,  grKin,  and  grass-seed,  and  harrowing  in  the 
same.  A  portion  oi  one  driving-wheel  is  Drokeu 
away  in  tne  upper  view,  in  onler  to  expose  the 
internal  co^-gear  by  which  the  spiked  cylinder  is 
rotated,  as  it  does  not  depend  upon  its  contact  with 
the  ground  for  its  rotation.  The  fe«ding  devices  for 
seed  and  fertilizer  are  driven  by  chain-band  con- 
nection with  a  wheel  on  the  spiked  dram.  The 
n)iked  cylinder  may  be  raised  from  the  ground  by 
tne  lever  P,  or  adjusted  as  to  depth  of  penetration. 

Har'^eat-er.  (AffrieuUure.)  A  machine  for 
catting  grain  or  grass.    See  Moweb  ;  Reafeh. 

See  also  under  the  following  heads  :  — 

Bean-harrester.  Guard-finger. 
Binder.  Heading-machine. 
Cane-harvester.  Hemp-harvester. 
Clover-seed  harvester.  Lawn-mower. 
Corn-harvester.  Rske. 
Dropper.  Reel. 
Finger.  Sward-cutter. 
Flax -puller. 

Har^est-er-onfter  Qriad-«r.  A  machine 
adapted  to  the  grinding  of  th^  section  knives  of  har- 
vesters, which  are  riveted  to  thn  knife-bar. 

In  Fig.  2415  a  bed  n  supports  a  sliding  carriage 
on  which  is  the  doubly  beveled  ^ndstone  b,  having 
a  gear-wheel  e,  which  engages  with  a  wheel  d  on  the 
■haft  e.  From  the  uprights  /pivoted  connections 
ran  to  a  crank  at  each  end  of  the  driving-chaft. 


HarvetUr-Ctattr  Qrimdtr. 


and  from  each  end  of  this  nhaft  similar  connections 
are  made  with  the  axis  of  the  giindstone.  The 
knives  g  are  secured  to  the  guiile  h  fixed  to  the 
frame  at  a  snitable  angle.  On  turning  the  crank  the 
iftone  is  caused  to  rotate  as  usual,  and  is  Tt>ciprocated 
back  and  forth,  insuring  the  even  grinding  of  the 


teeth,  from  root  to  point,  and  preserving  the  ahapo 

of  the  stone. 

Har'TMt-ing-ina-oblno'.  SeeMowEn;  Ruf- 
ER.    See  HaevesTek  for  list. 
Bup.    1.  A  fastening.    A  clamp  or  bar  fast  at 

one  end  to  an 

  rig.  34ia 

pie,  the  other 
end  passing 
over  a  staple, 
where  it  is  se- 
cured by  &pin, 
key,  bvilmtf 
fore-loci:,  or 
padlock. 

2.  A  scari- 
fier for  graas 
lands. 

3.  A  spindle 
for  thrrad  or 
silk. 

Hup-look.i| 
One  in  which' 
the  hasp, 
which  is  at- 
tached to  the 
trunk-lid,  it- 
self carries  the 
locking-de- 
vice. In  the 
example,  the 
bolt  is  shot 
longitudinally 
so  as  to  protrude  from  the  hasp  and  enter  the  staple. 
The  locking-circle  has  an  internal  cog-gear  V  ope- 
rated by  a  cog-segment  C,  and 
has  a  locking-tooth  iV  and  a 
pivoted  engaging-lever  L. 

Hu'aock-flller.  A  de- 
vice consietins  of  a  curb  and  a 
charging  cyUnder,  whereby 
the  stuffing  i>  packed  into  the 
cover.  A  tube  is  slipped  inside 
the  ottoman  or  ht^ock,  and 
both  are  placed  in  the  ring  and 
upon  the  bottom  piece.  As 
the  filling  is  introduced  and 
pressed  down,  the  tube  is 
gradually  withdrawn. 

Ha>'tan-er.  A  kitchen 
stand  before  the  fire  to  keep 

nc.aus. 
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Hmotk-FiOtr. 


Uajp-Loek. 


the  radiatetl  heat  around  the  jotnt  which  is  being 
roasted. 

Hat.  1,  A  head-covering  with  a  crown,  sides,  and 
continuous  brim.  Hade  of  cloth,  felt,  strew,  silk, 
splints,  grass,  etc. 

Felt  hats  are  as  old  as  Homer.  The  Oreeks  made 
them  in  various  forms  ;  skull-caps,  conical,  trun- 
cated, narrow  or  broad  brimmed  {petanis).  The 
Phrygian  bonnet  was  an  elevated  cap  without  a 
brim,  the  apex  turned  over  in  front.    This  form  is 
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TAry  old,  and  indicates  an  inhabitant  of  Asia  Minor. 
It  is  known  now  as  the  cap  of  liberty.  In  Homfi,  the 
ceremony  oT  manumission  of  a  slave,  the  head  was 
shaved  and  a  cap  presented  as  an  craldem  of  free- 
dom. An  ancieut  ligure  of  Liberty,  of  the  time  of 
Antoninus  Pius,  A.  j>.  145,  holds  the  cap  in  the 
rieht  hand. 

We  even  find  them  with  brim  and  no  crown. 
Tied  before  or  behind,  —  we  thou|^ht  this  waa  f|uite 
modem.  A  hroad-brimnied  hat  u  Khown  in  the 
sciil))tun>s  of  Kamak. 

Herodotus  n-fers  to  the  soft  hats  of  the  Persians. 
They  wore  round-ton  cajH  without  (leaka,  somewhat 
tesembling  the  modeni  /ex.    Hats  encircled  with 

filnmes  were  the  head-dress  of  the  Lyciun  coiitiogeiit 
n  the  army  of  Xerxes. 

HerodoUissaid  that  the  skulls  of  the  bareheaded 
Egyptians  were  so  buked  that  they  would  hardly  de- 
cay, and  were,  in  this  respect,  very  different  from  the 
Persians,  who  protectetl  their  heads  and  kept  them 
■o  soft  that  tliev  soon  rotteiL  He  observed  it,  he 
says,  un  an  old  tfcid  of  battle  in  Kgypt ;  the  former 
were  as  hard  as  a  brick,  and  the  latter  deiayed. 

The  broad-brim  bat  {aiiisui)  was  worn  by  the 
Maucdoiiian  kings.  It  is  said  by  Smith  (Dictionary 
of  Greek  and  Roman  Anti>|uitie«)  to  have  been  made 
of  felt.  It  is  shown  on  a  medal  of  Alexander  I.  of 
Macedon.  It  was  adopted  hy  the  Komans,  especially 
Caraealla. 

In  the  accompanying  cut  are  shown  some  of  the 
forms  which  the  ancient  felt  hat  assumed.  The 
piletis  (Latin)  was  the  common  felt  cap,  the  /ess  of 
the  mo<lerff  Greeks,  the  fez  of  the  Turks.  The  pe- 
tasiu  (Greek)  was  a  hat ;  it  hod  a  brim  ;  its  name, 
in  fact,  comes  from  a  vord  whose  nwt,  meaning  is 
extension,  dilation. 

a  in  from  a  sepulchral  lias-relief  in  BtBotia. 

ft  is  a  flshemian's  cap,  from  a  statue  in  the  Town- 
ley  collection,  British  Hiisenm. 

c  is  a  coin  of  Rnittium,  South  Italy  ;  the  figures 
are  Castor  and  Pollux.  With  us,  castor  means  a 
hat,  from  the  beaver  (ca.stor,  from  a  Sanscrit  word 
meaning  miuk),  which  supplies  the  best  material. 

dis  a  hcatl  of  Dsdattu,  from  a  iNui-relief  in  the 
Villa  Borghese  collection.  This  form  is  still  worn 
hy  the  shepherd  hoys  in  Asia  Minor. 

e  is  a  head  of  Ulysses,  from  an  ancient  lamp.  It 
represents  him  ns  tied  to  the  mast  while  he  listens 
to  the  songs  of  the  sirens. 

/is  the  modern  Greek  peasant's  cap,  introduced 
for  comiiariaon. 

g  is  from  a  parion  marble  bust  of  Paris,  wearing 
the  Phrygian  cap,  and  now  in  the  Glyptothek, 
Munich. 

h  in  from  a  coin  of  the  Emperor  Vems,  now  in 
the  British  Museum,  and  representing  Armmia 
eapta.   The  captive  wears  a  j^itg  hat. 

i  represents  Dacia  in  mourning,  with  a  puddins- 
crown  hat  on.  It  is  the  obverse  of  one  of  Trajan  s 
coins. 

j  is  from  a  coin  of  Antoninus  Pius,  and  represents 
the  (piiIdi'Ns  of  lilterty. 

k  is  lii>m  a  stntue  of  the  sleeping  Endymion  in 
the  Towidey  collection  of  the  British  Mutieum. 

I  is  from  n  Ins-relief  in  the  Vatican,  and  exhibits 
the  head  of  a  Nliepherd. 

m  shows  the  shepherd  Zethus  with  his  hat  slung 
behinrl  his  back.    BoTf^hese  ca]ler*tion. 

M,  horseman  with  a  petasus.  Parthenon. 

0  p,  silver  coins  of  ^tolia  in  the  British  Museum. 

q,  from  a  vase  of  Sir  W.  Hamilton's. 

r  is  from  an  auoient  marble  bust. 

f  t  ai«  from  coins  of  ancieut  Italy,  and  represent- 
ing licuds  of  Mercury. 


In  the  thirteenth  century,  Pope  Innocent  IV.  al. 
lowed  the  cardinals  the  use  of  satriflt  doth  hats. 


AntltHl  Halt. 

The  introduction  of  felt  hats  is  credited  to  a  Swiss, 
in  Paris,  in  1410,  and  in  1440  it  la  said  to  have  be- 
come a  conunoa  article  of  wear  Cor  travelers. 
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In  1449,  Charles  VII,  made  hU  triarapbal  entr; 
into  Rmien,  weuiiis  a  felt  hat  lintxt  with  red  velvet 
and  nnmnintod  viui  a  fine  pluDM  of  fitathers.  This 
wt  the  fnahion,  and  hats  kmhi  supenadeil  the  old 
dianerona  and  hoods. 

Chaucer,  who  wrote  daring  the  Utter  part  of  the 
foiirteeDth  century,  represents  the  merchant  as  wear- 
infc  a  Flanders  beaver  hat.  This  may  antedate  onr 
Swiss  friend  mentioiied  above. 

The  hatd  rRferrrd  to  in  the  nign  ot  Hie  hard  II, 
<1S85>  wen  probably  o{  cloth. 

Felt  huts  art)  ittated  by  one  aatbority  to  have  been 
firet  made  in  Englauil  in  1470  ;  and  by  another  au- 
thority (Stow)  to  have  been  first  made  there,  by 
SiKinianls,  in  1510.  Before  this  time  the  people, 
both  men  and  women,  wore  close  woolen  cape ; 
orifriiially  of  cloth  and  afterwardi  knit  Knittiiig  is 
quite  a  modern  art. 

Tiro  centuries  ;rince,  hats  were  customarily  worn 
iudoara, 

*'  Home  to  bed  ;  having  got  a  strange  cold  in  my 
head,  by  Hin^ng  off  my  hat  at  a  dinner,  and  Kitting 
with  the  wind  in  my  nwk."  —  Psprs'a  IHary, 
September  22,  1664. 

"  Home  to  supper,  having  a  great  cold,  got  on 
Snndtty  last,  by  sitting  too  long  with  m^  head  hare, 
for  Mercer  [his  wife's  miud]  to  comb  piu  hair  t]  and 
wa^  tny  ears."  — Ihid.,  January  25,  1664. 

"This  day  Mr.  Holden  sent  me  a  bever,  which 
coet  me  £4  5s."  — Ibid.,  1641. 

In  Lord  Clarendon's  essay  on  the  decay  of  respect 
paid  to  age,  he  says  that  in  his  yonnger  days  he 
never  kept  on  his  oat  before  those  older  than  him- 
self, eecepf  ai  dinner. 

HatSi,  besides  thoee  of  straw  and  similar  material, 
an  nwle  of  for,  principally  that  of  the  Russian  hare 
or  ooney,  mixed  with  a  small  proportion  of  wool  or 
cotton. 

There  is  a  legend  that  the  process  of  felting  was 
acddtintally  discovered  by  St.  Clement,  who,  having 

Snt  some  rabbita'  far  in  his  dioes  to  protect  his  feet 
arlag  a  long  jonrn^,  found  at  Its  conclnidoii  that 
the  far  had  beoome  compacted  into  a  luniMigeiieoas 
man. 

The  use  of  the  fur  of  the  beaver,  which  certainly 
dates  back  prior  to  1585,  threatens  now  to  become 
obsolete,  it  being  superseded  to  so  great  an  extent 
by  the  imitation  made  by  covering  a  body  with  silk 
plnah. 

In  any  procoM  of  making  felt  or  far  body  hats,  ■ 
the  first  operation  is  weighing  out  a  sutBcient  qnan- 
tity  of  the  material  to  make  a  mngla  Iwt-body. 

In  the  hand  process,  the  fur  is  bowed  by  being 
placed  in  a  heap  over  a  table  above  which  is  sus- 
pended the  bote,  much  mtembling  a  fiddle-bow, 
though  having  but  one  string  which  is  vibrated  liy 
the  workman  striking  it  with  his  thnmb  nntil  the 
hairs  are  brought  into  a  light  even  layer.  The  wool 
is  then  treated  in  a  similar  way  witti  a  larger  bow, 
and  the  two  layers  of  fur  and  wool  are,  by  means  of 
a  light  wicker  frame  adapted  to  receive  the  material, 
placed  one  over  the  other  and  again  bowed,  when 
the  mass  is  compressed  hy  the  wicker  frame,  and 
afterward  by  an  oil-cloth  pressed  apon  it  bv  the 
hands  until  the  fibers  have  become  BufBcuntly 
united  to  bear  handling, 

A  triAOgnlar  |nece  of  brown  paper  is  then  placed 
above  it,  over  which  its  edges  are  folded,  and  the 
whole  is  wrapped  np  in  a  damp  cloth  and  manipu- 
lati^d  until  the  fibers  have  become  thoroughly  inter- 
twined and  the  body  is  brought  into  a  triangular 
Ibnu.    This  is  called  baaonijuf. 

In  the  next  process,  called  planking,  the  body  is 
alternately  inuneiaad  in  «  ketue  of  very  dilate  sul- 


phuric «eid,  to  which  beer-grouods  or  wine-leea  are 
added,  and  then  worited  upon  an  inclined  plane  et 
the  nde  of  the  kettle  untu  it  is  shrunk  to  half  ita 
former  siie  and  much  increaMd  in  thiekneaa,  the 
operation  being  completed  by  the  aid  of  a  rolling-|dn 
which  smooths  and  compacts  the  felt.  The  bmly  is 
then  dried  in  a  stove,  and  sized  with  a  brash  dipped 
in  shellac  dissolved  in  alcohol,  and  again  dried  ;  any 
suiwrituous  sizing  is  removed  by  dipping  in  an  alka- 
line aolntion  ana  scraping.  Bmver  fur  u  a^iplied  to 
the  exterior  by  being  mixed  with  fine  cotton,  and 
the  two  are  felted,  in  manner  similar  to  that  de- 
scribed, into  a  thin  sheet,  which  is  affixecl  to  the 
exterior  of  the  body  by  manipulating  it  in  the  boiler 
and  on  the  plank  ;  in  this  process  the  cotton  8e|ia- 
rates.  The  body  is  yet  of  a  conical  shape,  and  is 
liartially  brought  into  proper  form  by  hand,  and 
then  stretched  upon  a  cylindrical  block,  after  which 
it  is  dyed  by  boiling  in  a  solution  of  ooppetaa,  veidi- 
gria,  gatl-nnta,  and  logwood  in  water.  It  is  now 
HiainMl,  dried,  and  removed  fmn  the  blodc,  and 
j^nuhed  by  placing  over  a  jet  of  steam  which  scrftens 
it,  when  the  brim  is  turned  up,  the  stiBeoing  of  the 
crown  inserted,  placed  upon  a  block,  the  nap 
smoothed,  and  a  glos)^  surface  imparted  by  means 
of  warm  and  damp  bair-bniahes  and  a  pluu-biivh 
called  a  ve/ownt  (sometimea  Uvmr  or  hm),  finishing 
with  a  hot  iron.  The  trimmings  and  lining  are  next 
sewed  in,  and  the  hat  is  finally  wanned  and  nidi 
slight  variation  of  «lu^  imparted  aa  the  style  ra- 
quires. 

In  the  |»vaent  mode  of  making  felt  hats,  after 
being  earroUd  by  treatment  with  a  solution  of  mer- 
cuipr  and  nitric  add,  in  order  to  render  the  felting 
easier,  the  fax,  when  dry,  is  removed  from  the  ^in 
and  assorted,  according  to  qualit>-,  into  back,  belly, 
and  side,  the  latter  tieiug  the  finest.  These  are 
mixed  as  may  be  required,  according  to  the  quality 
or  the  liat,  and  farther  mixed  in  the  proportion  of 
4  to  5  ounces,  that  being  the  quantity  required  for  a 
liat  hody,  with  from  i  to  1  ounce  of  fine  carded  cot- 
ton. This  mixture  la  placed  in  a  box  above  a 
tobtbed  picker,  revolving  with  great  vdociW,  which 
wizea  the  material  and  conveys  it  on  an  eniuess  belt 
to  another  picker.  The  agitation  caused  by  the  cur- 
rent of  air  from  these  assists  in  intermingling  the 
ingredients. 

The  atotJc,  as  it  is  now  termed,  is  next  passed 
throng  a  seriea  of  tootiied  rollers,  where  coarse  ma- 
terials and  dirt  Ml  into  traya  beneath,  while  the 

finer  portions  are  forced  out  at  the  farther  ne- 
tremity  of  the  machine.  The  stock,  which  is  now 
said  to  be  bJovm,  is  next  placed  on  the  feeding-apnm 
of  the  ,^>rmiiu/.nuicAiHe,  in  quantities  just  sufficient 
for  one  hat-body.  Here  it  is  drawn  in  between  two 
hori!x>ntal,  felt-covered  feed-roUera,  and  seized  by  a 
cylinder  provided  with  several  longitudinal  rows  of 
stiff  brushes,  and  making  about  3,000  revolutions 
l>er  minute.  Rv  this  a  current  of  air  is  generated, 
which  scatters  tne  stock  and  blows  it  out  through  a 
vertical  slot  at  the  top  of  the  machiiie  against  a  re- 
volving copper  eow  having  a  great  number  of  per- 
forations, and  partially  exhausted  of  air  by  a  rapidly 
revolving  fan.  When  the  stock  from  the  first  ma- 
chine is  thus  all  withdrawn  and  conprassed  against 
the  side  of  the  eon«,  a  wet  cloth  is  placedr  over  it ;  a 
metallic  cover  is  slipped  on  over  this,  and  the  whole 
transferred  to  a  tank  of  hot  water.  The  vtat  is  next 
removed  from  the  cone,  small  portions  of  stock 
added  to  strengthen  any  thin  spots  which  may  be 
detected,  and  it  is  rolled  and  worked  in  a  piece  of 
blanket  After  a  little  manipulatiou,  it  is  r^y  for 
the  process  of  felting,  which  is  done  by  experienced 
workmen,  by  oonstant  rolling  and  dipping  in  hot 
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water  for  sevftral  hours,  for  the  purooM  of  farther 
thickeuing  and  fulling  it ;  or,  in  other  words,  felt- 
ing the  fur  and  reducing  the  laige  cone  to  the  proper 
diniHDBions  for  nialuDg  a  hat.  After  bein^  properly 
mzeA  or  felted,  it  is  passed  to  the  shaTUig-room, 
where  the  cater  surface  is  shaved  with  a  sharp 
knife  hj  ti  skilled  workman,  to  remove  whatever 
hair  may  yet  remain  in  the  fur.  It  is  then  returned 
to  the  kettle  for  a  second  sizing,  to  farther  close  up 
and  strengthen  the  felt.  After  the  farther  opera- 
tions of  being  stitfeDed,  cleaned,  blocked,  colored, 
shajwil,  and  pounced,  the  body  is  ready  for  the  fin- 
ishing process. 

The  grwit  improvement  of  the  perforated  exhausted 
cone,  with  its  attendant  slotted  blowing  cytinder,  is 
due  to  M.  A.  Wells,  by  whom  it  was  patented  April 
25,  1848.  WilliKms,  in  England,  had  previously 
employed  a  partially  exhaustod  cone  in  connection 
with  a  carding-machine  for  making  hat-bodies  from 
tow  or  waste  silk.    See  Blowimo-machinb,  p.  307. 

In  this  country,  fur,  mixed  with  a  little  Sea- 
Island  cotton,  is  ifenerally  employed.  The  forming 
and  sinng  of  the  Doily  are  done  in  a  way  precisely 
similar  to  that  of  felt  hats,  but  a  much  leas  quantity 
of  stock,  from  1  to      ounces,  is  usnd. 

After  sizing,  it  is  dipped  into  a  solution  of  shellac 
and  alcohol,  drawn  over  a  block  and  the  brim  flat- 
tened. A  thick  stiffening  is  placed  in  the  crown  and 
on  the  brim,  and  the  body  again  blocked,  filightly 
moistened,  and  ironed  into  shape.  The  brim  is 
ironed  on  tha  brim-board,  sanu'papered  smooth, 
again  ironed  and  coatetl  with  a  sizing  of  fine  glue. 

After  this  two  coats  of  shellac  varnish  are  ap- 
plied and  the  body  is  ready  to  receive  its  silk  plush 
covering.  The  plush  for  this  purpose  is  imported 
fVom  France  and  Germany,  the  former  of  superior 
qnality. 

The  material  is  cut  into  two  pieces  which  form 
the  upper  and  under  surfaces  of  tlie  brim,  and  other 
two  which  constitute  the  body  and  crown.  The 
under  brim  in  one  cin:ular  piece  is  first  put  on,  and 
afterwards  the  upper  brim,  sewed  to  the  crown  and 
side  pLt%e  ;  the  wnole  forming  a  sort  of  bag,  which 
is  drawn  over  the  body.  The  oiieration  of  sewing 
requires  ^reat  neatness,  to  conceal  the  seam,  ana 
neatness  ts  also  required  to  conceal  the  joint  whem 
ihe  two  ends  of  the  piece  forming  the  side  unite. 
This  is  effected  by  cutting  off  the  ovei-lapping  part 
very  exactly  at  the  joint  and  brushing  the  nap  over 
it ;  the  application  of  a  hot  iron  unites  the  plash 
to  the  bo<ly.  The  hat-band  conceals  the  junction 
of  body  and  upper  brim,  and  the  binding  Uiat  of 
the  apper  and  lower  brim  pieces. 

The  hat  is  finished  by  rubbing  with  small  wire 
hand-cards  and  stilf  brushes,  after  damping  with  a 
sponge,  and  afterwards  ironing  it.  This  straightenn 
and  bya  the  nap,  a  mixture  of  camphor  and  alcohol 
is  applied  tn  soften  any  adhering  (lirt,  und  the  hat 
is  tnen  placed  in  the  /uWn^-machine,  -  an  appa- 
ratus similar  to  a  lathe,  — in  which  tln'  hat  on  its 
block  is  caused  to  revolve  ^^inst  pads  '^f  stilT 
woolen  plush;  this  removes  all  dirt  and  wati-r 
stains.  The  final  gloss  is  imparted  with  the  ]iof 
iron,  after  which  it  is  trimmed.  From 
the  hands  of  the  finisher  the  hat  passes 
to  the  trimmers  and  curler,  where  the 
fintshinj^  touch  is  given  and  the  brims 
molded  into  the  shspe^  as  the  style 
and  fashion  may  dictate,  bringing  out 
the  Hogarth  lines  of  beauty  in  their 
curves  and  curls,  and  adapting  them 
to  the  taste  of  tiie  correctly  dressed  gOlfJeulU  of 
the  day. 

Two  kinds  of  bodies  ore  employed  for  nlk  hati. 


HA 


One  consists  of  stiffened  miialin,  and  the  other  of 

felt  or  fur. 

The  muslin,  or,  as  it  is  termed,  the  gossamer  body, 
is  said  to  be  the  lightest  and  most  durable  of  the 
two  kinds  used,  and  is  mpidly  supeneding  the  for 
or  felt  body  for  general  wear. 

Silk-hat  making  is  known  to  thoee  connected  with 
the  trade  as  an  art,  and  was  styled  by  them  in  olden 
times,  *'  the  art  and  mystery  of  hat-making." 

The  parts  of  a  hat  are  as  follows  :  —  ' 

a,  body  or  crown.  The  banding-point,  or  break 
be,  bnm.  of  the  band,  is  at  the  junc- 

b,  upper  brim.  tionofthebrimandcrown. 

c,  under  brim.  /,  side  crown. 

d,  rim.  g,  B(|uare.    h,  tip. 

A  cap  differs  from  a  hat  in  the  shape  of  its  brim, 
which  projects  from  one  side 
only,  and  is  called  r  /ore-pieee 
or  visor.  A  bonnet  diners  fnan 
a  cap  in  the  angle  at  which  the 
brim  pngecta  from  the  body. 

Among  the  different  kinds  of  • 
hats  may  be  cited,  the 

aoth-hat.  Leather-hat. 

Cork-hat.  Paper-hat 

Embossed-hat.  Silk-hat. 

Felt-hat.  Spring-brim  hat. 

Fur-hot.  Straw-hat. 

Collapsible  hats,  for  open  or  traveling,  are  mode 
with  springs  or  of  springy  material.  See  Opera- 
hat. 

Panama  hats  are  made  of  the  leaves  of  the  panda- 
mas  or  aeren  pine  ICarludovica  palmata).  Theae  are 
gathered  before  they  unfold,  the  ribs  and  coarser 
veins  are  removed,  and  the  rest,  without  being  sep- 
arated from  the  base  of  the  leaf,  is  reduced  to  shreds. 
After  having  been  put  in  the  sun  for  a  dav,  and  ried 
into  a  knot,  the  straw  is  immersed  in  boiling  water 
until  it  becomes  white.  It  is  then  bung  up  in  a 
shady  place,  and  anbsequently  tdeadied  for  two  or 
three  days,  after  which  the  straw  is  ready  for  tue. 
The  plaiting  of  the  strew  commences  at  Uie  crown 
and  nnishea  at  the  brim,  and  is  a  very  troublesome 
operation.  The  hats  are  made  on  a  block  placed  on 
the  knees,  and  reiguire  to  be  constantly  pressed  with 
the  breast.  The  coarser  hat  is  usually  finished  in 
two  or  three  days,  bat  the  finest  often  lequiies  as 
many  montha. 

S.  (Tanning.)  The  stratom  of  bark  on  the  top 
of  a  {die  of  bides  and  interposed  baik,  filling  a  tao- 
pit. 

8.  iSfeiallurgy.)  A  depression  in  the  tunnel-head 
of  a  smelting-fumace  to  detain  the  gases. 
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Hat-blook.  A  form  apon  which  the  hst  is  fln- 
ishod.  It  in  1WIUII7  msds  of  fiTe  piecfls,  four  outnda 
MOnents  and  a  Bqaore  centnil  or  k^-hlock. 

In  finislting  the  exterior,  a  ^ntur  is  naed  as 
a  stand,  being  simply  a  flat  oval  table,  the  face  of 
which  corresponds  to  the  curve  of  the  brim.  It  is 
removed  when  the  under  brira  is  to  be  worked. 

Hat-block'ing  Ma-oUne'.  A  machine  for 
blockinff  hats,  stretching;  out  the  crown  by  meana 
of  expansible  framework,  and  stretching  out  the 
brim  by  clamps,  which  take  hold  of  the  brim,  and 
ore  then  raised  fVom  an  inclined  to  a  horizontal 

C'tion.  The  expansible  framework  is  raised  and 
;red  by  a  screw  stem,  so  aa  to  adjust  it  to  vary- 
ing depths  of  hats.  The  ring  Rerves  several  purposes, 
giving  pressnre  to  the  clamps  by  means  of  springs, 
and  forming  n  point  of  attachment  for  the  inclined 
pngectioDB  for  giving  the  edge  of  the  brim  an  extra 
stretch  to  overcome  the 


and  flattened  against  the  crown-piece  H ;  the  crown 
and  ndea  are  tnm  blocked.  The  brim  is  distended 
the  rising  of  the  ring  L  against  the  inside  edges 
of  the  lower  and  outer  series  of  hinged  arms,  which 
are  thus  pressed  against  the  under  side  of  the  Inim 
and  press  the  Utt«r  against  and  between  the  arms  V" 
of  the  former  above. 

Hat-bod'y.  The  entire'  body  in  an  nnflnished 
state,  as  the  eotu  from  a  foniiing-niadiine,  or  the 
$heU  or  carcass  upon  which  plush  is  attached  to 
make  a  silk  hat ;  or  the  beaver  hat  before  napping ; 
or  a  cloth  hat  h^ort  stiffening. 

Hat-bod'y  Pzinf  er.  A  machine  fo  printing  » 
pattern  on  the  exterior  of  a  liat-body,  to  produce  on 
ornamental  effect  or  imitate  a  fabric  In  the  exam- 
ple, thfl  block  having  the  ponnred  hat-body  thmon 

||  n«.U24. 


Wit-2aa.  shrinkage.    The  rim  0 

at  the  bottom  breaks  the 

band,  andischange-  ^  ^ 

able  lor  varying  sizes  -    1  j 
of  hats.    Fig.  242],  the  H 
banding-iiiig  and  a  part 
of  the  stretcliing-arm 
are  shown  as  laid  over 
away  from  the 
cone  ;     it  is 
brought  into 
operation 
upon  the  hat- 
body  by  swing- 
i  n  g  over, 

bringing  the  stretchera  n  n  between  the  part  g  g 
and  the  banding-rinst  0,  upon  the  band  of  tne  hat. 

Fig.  2422  shows  the  robber  over  the  crown  stretch- 
era  to  prevent  undue  corrugating  of  the  bod^. 

In  Fig.  2423  the  ante  to  form  the  body  is  placed 
upon  the  block  E,  which  has  two  circumferential 
series  of  slanting  ribs  above  it.    When  the  carriage 

tig  ma. 
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is  raised  so  as  to  bring  the  cone  within  the  hollow 
former  above,  the  piston  D  expands  the  upper  series 
of  radial  arms,  oiatending  the  erown,  whiefa  is 
fbeiebj  preassd  s^nst  the  sides  of  the  Uook  T  TV 
68 
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is  screwed  upon  the  end  of  a  shaft,  which  is  rotated 
in  conjunction  with  a  printing-roller,  which  may 
have  more  or  less  rapid  feed  given  to  it 

Hat-bod'y  Sls'lng-ma-china'.  Sizing  is  a 
term  synonymous  with  hat-shrinking  aifd  kat-ptaak- 
iag.    For  hand  procpss  nee  Hattkr's  Battkrt, 

An  operation  for  shrinking  or  reducing  the  hat- 
body  to  the  proper  size  and  form  for  makmg  the  fin- 
ished hat.  The  ap^iaratns  consists  of  an  elastic  bed 
in  a  trough  containing  hot  water,  and  aseniioircalar 
rocker,  by  which  a  kmading  operation  is  perfonned 
on  the  body. 

The  elastic  support  of  the  corrugated  bed  sustains 
the  lower  end  of  the  latter  above  the  surface  of  the 


Hat- Body  Sieing-Maekiiu. 


liquid,  80  that  the  roll  of  hats  may  be  R^jnsted  upon 
the  bed  without  exposing  the  hands  to  the  hot  wa- 
ter. The  handle,  pivotal  shaft,  and  impelling  springs 
enable  the  machine  to  be  operated  by  band. 

In  Fig.  2426,  the  table  has  a  simple  horizontal 
reciprocation,  and  the  plntAn  an  oscillating  as  weU 
as  a  reciprocating  motion,  being  rigidly  attached  to 
the  pitmans.  Jets  of  hot  water  or  steam  may  be  ap- 
plieu  to  the  bat  from  pipes  which  end  in  a  finely 
perfimiated  liox. 
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Hat-brim  Tilm'mer. 


Hat-Brim  THmmur. 


A  pattern  which  deter- 
tninea  the  point 
at  which  the 
brim  is  to  be 
trtmnied.  The 
openitioD  iscom- 
nioBly  per- 
formed by  a 
rounding  -Jaek, 
which  iflacurved 
knife  carrying  a 
gage  which  bears 
agaiost  the  band 
nolot  while  the 
bat  U  upon  the 
block,  and,  be- 
ing  moved 
around  the  body, 
cats  the  briin 
of  an  equal 
width  all  nmnd. 
BaManah.  A  aoft,  diawn  bmih,  of  hoise  or 
goat's  hair. 

Hftt-bnublnsMa-cbine'.  A  machine  in  which 
brushes  are  used  to  equalize  and  polish  the  nap, 
pile,  or  exterior  fibrous  matter  forming  the  surfaces 
of  hats.  They  sometimes  rotate  in  contact  with  the 
body,  or  it  is  rotated  while  they  are  held  in  contact 
viui  it.  After  the  forming  operation,  the  brushing- 
machine  removes  the  dnst  or  libeimted  fiber. 

tfatoh.  1.  A  stop-plank  falling  in  vertical 
grooves  ill  a  fram^  and  supporting  a  head  of  water 
in  a  weir.    A  s/utee-gate.    A  jfewo-gste. 

2.  A  grated  weir  for  a  fish-ttap. 

8.  A  breast-high  or  half  door. 

4.  A  shutter  to  cover  a  hatchway,  or  souttle,  in  a 
sbm's  deok  or  warehouse  floor. 

5.  A  hatchway  or  opening  in  a  deck  or  Boot. 

6.  An  opening  into  a  mine. 

Hatoh-bar.  {^Nautical.)  The  ban  by  which 
the  hatches  are  fastened  down. 

Hatoh'eL  [Fiber.)  An  instrument  for  cleans- 
ing flax  or  hemp  frmn  the  hartU.  It  consists  of  a 
number  of  teeth  aet  in  a  board,  upon  which  the 
hank  of  fiber  is  tiuown  and  draoed  through,  so  as 
to  comb  it  straight  and  remove  ma  coarser  portions. 
Kkadclt. 

^^toh'at.  {ChrfmUry.)  A  one-handed  chop- 
pi^-tooL 

Hfttehwfai  ot  tiie  stone  age  have  been  found  with 
eyes  tot  the  reception     the  helTC.   No  meh  pei^ 


(oration  is  found  in  any  bronze  axe  or  hatchet  the 
immense  period  during  which  the  cutting  tools  were 
formed  of  this  metal.  Bronze  was  always  cant,  and 
it  seems  wonderful  that  no  one  thought  of  casting  it 
with  an  eye.  Natural  holes  in  stones  were  utilized 
for  eyes  ;  two  flint  hatchets  in  the  museum  of  Co- 
penhagen are  examptes. 

The  early  history  of  our  nee  is  written  in  the 
tools  of  stone,  bone,  and  bronze.  A  few  leaves  fhnn 
the  chapters  to  be  found  in  all  our  museums  are 
transferred  to  these  pages. 

a  is  a  copper  celt  from  Waterford,  Ireland,  re- 
sembling in  shape  the  earlier  stone  tools^  aui-h  as 
axea,  a£e8,  chisels,  hoea,  for  the  chase,  war,  car* 
pentry,  and  agriculture. 

&  is  a  winged  celt  from  Ireland,  e  a  socketed  celt 
from  the  same  country. 

ol  «/ihow  the  modes  in  which  thecdtsa  ft  ewers 
stocked. 

ns.auB. 
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These  celts  vary  in  size  from  an  inch  to  a  foot  in 
length.    9  is  a  stone  celt. 

A  is  a  celt-mold  from  Ir^nd. 

t  is  a  decorated  bronze  celt  from  Ireland. 

Xr  I  m  aie  Danish  cdtt  of  bronze. 

n  is  a  stone  axe  from  Ireland, 

o,  a  stone  hatchet  found  in  county  Honsghan, 
Ireland,  yet  mounted  in  a  pine  handle  18^  inches 
long.  Almost  none  of  these  weapons  are  foand 
with  holes  for  the  handlee.    See  AxE. 

P  is  an  ancient  stone  hatchet  found  at  the  stream- 
tin  works,  HorUhan. 

9  is  a  bronze  hatchet  from  Horbihan. 

r  is  the  Roman  aeeurU.  It  had  a  single  edge,  or 
a  blade  and  poll,  as  represented  in  the  fignre.  When 
it  had  a  blade  on  each  nde  of  the  haft  it  was  known 
as  H-pauuM.   See  Doublb-bittxd  axb. 

s  ia  a  shingHng  hatehrt. 
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HatcA'tng.  {B»gravmg.)  A  style  of  dnwina  or 
engnving  in  which  the  sbadiiw  ii  pnibniwd  hy  um 
crossing  at  aogles  Iw  than  Mr. 

Hatfdl^ay.  1.  (SkMuUdtHt.)  One  of  the 
laigB  aqoire  openingB  in  the  deck  of  a  ship  whereby 

frdgnt  is  htdst- 
nf.34>9.  ediDorout,and 
access  is  had  to 
tbehcdd.  The 
coverings  are 
hat<Aa.  These 
are  fastened 
down  by  bai- 

There  are  four 
pieces  in  the 
frame  of  a 
hatchway.  The 
fore-and-aft 
pieces  are  called 
coamings,  and 
those  athwart 
ship  are  head- 
ledge  B.  The 
iuad-ledgea  reel 
on  the  beams, 
and  the  coottv- 
•n^s  or  earlinga 
extending  be* 
tween  the 
beams. 

The  hatch- 
ways are  fore, 
main,  aftar,  as 
the  case  mav 
be,  according  to  the  size  and  character  of  the  Tcssef. 

2.  An  opening  in  the  floor  of  a  warehouse  for  the 
passage  of  goods.  The  illnatntion  shows  a  part  of 
three  floors,  the  windlass  D  above,  the  hatch  of  the 
next  floor  closed,  a  floor  yet  lower  has  the  hinged 
hatch  E  lifted  and  laid  back  against  the  walL 

Hnt-oon-iOTm'a-tor.  A  machine  of  French 
origin,  by  which  the  oval  shape  of  the  head  is  aacer- 
tained.  It  oonaista  of  *  series  of  sliding  anna,  radi- 
ally arranged  iti  a  frame,  and  carrying  at  their  upper 
ends  sharp  points.  When  applied  to  the  head  as  is 
a  hat,  the  anus  ace  thrust  outward  hy  contact  with 


the  head,  and  aasame  a  iKeition  conrsponding  t« 
the  exact  confurmatioD  thereof.  While  thoa  uld 
au  impression  is  taken  upon  a  sli^  of  paper  pra—sd 
upon  the  points.  This  paper  la  trimmed  to  tne  fom 
delineated  by  the  points,  and  becomes  a  pattern  by 
which  an  adjostable  block  is  set  for  use  in  reehap* 
ingthe  form  of  a  finished  hat. 

Bat-dla.  A  block  for  holding  a  hat  while  piees- 
in^  Synowrmons  with  Hat-muld  (which  see), 

Hat-em-bnilin  A  means  for  beautifying  tha 
appearance  of  a  hat,  by  prodndnc  a  pattern  npoD 
its  exterior  by  raising  ana  dcprea^g  different  parts 
of  its  surface.  Generally  done  on  a  pattern-block 
upon  which  it  is  pressed.  Dies  are  sometimes  era- 
ployed.  A  {Hvssing  tool,  running  in  a  lath^  is  also 
used  to  impress  a  pattern. 

Hat-feitlng.  A  mode  of  fimoing  hats  liy  placing 
a  disk  of  felting  matarjal  between  snrfsces  which  "m 
a  rubUng  ana  drawing  action  fdt  the  fibera  and 
cause  the  nat  to  gradual!^  assume  the  required  ahape. 
In  the  example,  the  circular  piece  of  felting  ma- 
terial is  placed  between  the  dislE  e  and  block  b,  its 
outer  portion  being  embraced  between  the  conical 
roUere  r  t'.  The  parts  being  set  in  motiMi,  the 
block  is  gradnallT  auppad  along  its  axist  earning  tha 
felt  to  assnme  xaa  shape  ue  sides  of  the  uixik. 
When  the  latter  haa 
been  moved  adistanoe 
er|oal  to  its  length, 
the  hat  is  formed,  the 
nnwinder  of  it  tlwt  is 
between  tbe  manipn- 
latorsr  t'oonstituting 
the  brim. 

Hat-On 'lab-lng. 
The  operations  which 
complete  a  hat  for 
market, — such  as 
brushing  to  lay  the 
nap,  and  ironing  to 
smooth  and  impart  a 
gloss  to  it ;  or  poun- 
cing to  even  the  aur-  „  „  , ,  . 
faof;  or  brushing  to 
remove  the  dust;  or  dveing  and  trimming. 

Hat-^oxin'lng  BCn-onlne'.  Slivers  of  wool  are 
taken  from  tha  dofler  of  a  carding-engiue  and  wound 
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Id  different  directions  npou  a  cone,  wliieh  revolves 
and  traverses  or  vibrates  to  and  fro,  by  which  mo- 
tions the  filaments  of  wool  are  crossed  at  different 
anffles,  and  }jerfect  felting  is  accomplished. 

This  class  of  niiichines  is  now  suimrseded  by  that 
shown  in  Fig.  2431,  which  is  a  machine  for  loosen- 
ing-up  fiber  and  deiKwiting  it  on  a  former,  so  as 
to  foiTu  the  hat-body.  Various  machinea  of  this 
kind  have  been  invented,  embracing  the  same  sen- 
eral  principles,  bud  dilferinfr  in  detail.  That  illna- 
traled  was  ratented  by  H.  A.  Wells,  April  25, 
1846.  In  thin  the  fur,  in  regulated  quantity,  is 
Bupplied  to  the  njachine  between  a  pair  of  feed- 
in^-belta  m  m',  and  caught  from  the  lips  of  the 
bdfts  by  a  rotating  brush  or  picker  e,  which  separates 
the  tibera  and  delivers  them  into  the  tunnel  d,  air 
being  drawn  tlinmgh  the  aperture  a  by  means  of 
the  draft  caused  by  a  fan-blower  b,  rotating  with 
grpat  velocity.  The  cloud  of  fur  is  drawn  through 
the  tunnel,  d,  and  dpinxited  upon  the  revolving 
perforated  cone  e,  from  which  the  sir  ia  exhausted 
by  the  fan  b.  A  vibratuble  deflector /hinged  to  the 
tunnel  d  governs  the  discharge  of  fur  from  the  tunue), 
so  that  an  increased  thickness  may  be  given  to  the 
lower  part  of  the  hat-body. 

When  the  charge  or  given  quantity  of  for  to  form 
a  body  has  been  deposited  on  the  former,  it  is  cov- 
ered with  a  conical  cloth  or  felt  rap  over  which  a 
metallic  covering  is  placed  and  the  whole  removed 
from  the  inatihine,  and  inmierBed  for  a  short  time  in 
a  hot-water  bath,  to  contract  and  compact  the  ma- 
teriitl.    See  also  Buiwino-kachikk,  paffs  807. 

The  succeeding  processes  an  thosR  onlinarily  em- 
ploved  in  hat-making.    Hee  Hat  ;  Feltiko. 

fiat-lnU'iag  Ma-ohine'.  The  function  of  a 
falling-mill  in  hat-making  is  to  thicken  or  consolt- 
date  ue  body.    It  commonly  consists  <^  two  or  more 
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sets  of  beaten  or  hammem,  successively  raised  and 
dropped  upon  the  mass  of  hats  contained  in  the 
trough,  where  they  are  agitated  or  turned  by  me- 
chanical means  so  as  to  constantly  present  new  sur- 
faces to  the  fuiliiig-stocks.  In  tne  example  the 
movement  of  the  swinging  side  of  the  fuUing-box 
causes  the  mass  of  hats  to  pass  around  regnlany  to 
insure  e<iual  action  on  all  their  parts. 

In  Fig.  2433  the  bat  is  laid  over  the  basin  2)  and 
the  forming- block  (7  brought  over  it  Steam  is  ad- 
mitted through  perforations  in  the  mold,  and  also 
in  the/ormer,  if  desired.  The  mold  and  its  rim  ro- 
tate continuously.  The  formxT  has  an  adjustable 
reci|troeating  rotary  motion,  and  alao  an  up-and-down 
vertical  one  ;  the  shingles  or  cnrved  lapping  surfaces 
serve  to  crowd  down  and  aid  in  fulling  the  bat.  By 
on  automatic  motion  of  a  weieht  outward  upon  the 
beam-lever,  a  blow  of  gradually  increasing  force  is 
given  to  the  blling  cone  <7  u  the  work  proceedB. 


AS&iha  steam-  >%•  MM. 

chamber,  B  the 
steam -pipe. 

en-lng  .  Ma-- 
Ohlne'.  Hard' 
tning  or  baaoti- 
ing;  a  prelim- 
inary felting 
operation  whicm 
converts  the  fi- 
bers into  a  fab- 
ric dense  and 
tenacious 
enough  to  ena- 
ble it  to  be  han- 
dled and  put 
through  the 
felting  process. 
In  cones  from 
thefonning-msr 
chine,  it  ia  usu- 
ally done  by  an 

auxiliary  cone   ,^    „ 

movedoverthat  L>S»^>>/v>a4»y//«y.y.^^ 

on  which  the  Bat-FMing  MmUm. 

body  was 

formed.  Other  bodies  are  steamed  and  rolled  up  in 
cloths  (basoning-cloths).  Flat  hats  are  hanlened 
between  a  table  and  a  flat  platen  having  abort,  quick 
reciprocating  motion.  See  Emmon's  patent,  April 
19,  1863. 

Bat-i'MHMnc  Ma-cUiM'.  A  madiine  for  pn- 
forming  the  ironing  foniierly  done  by  hand,  bg 

Fig.  2IU. 


which  the  final  operation  of  finishing  a  hat  is  accom- 
plished. 

The  block  supporting  the  body  rotates  at  a  high 
speed,  while  hollow  irons,  heated  by  interior  gas- 
jets,  steam,  or  hot  air  flowing  through,  or  by  heated 
Hhigs  introduced  within  them,  are  held  against  the 
whole  surface  by  pressure  of  a  weif^t  or  spring. 
The  tip-iron  usually  has  a  Up  on  one  aide,  which 
bears  over  the  square. 
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The  under  brim  is  either  fintshed  by  HbdiI  or  by 
inverting  the  block  on  the  machine,  so  that  an  iron 
may  bear  upon  it.  In  some  instances  the  block  is 
BO  Bupportt»l  on  its  npindlB  aa  to  allow  an  iron  to 
bear  on  the  under  bnm  at  the  same  time  that  the 
crown  is  being  truated. 

In  the  example,  the  blocked  hat  revolves  on  a 
torn-table ;  the  irons  are  pendent  From  an  upper 
bridge-fnime,  and  their  pressure  is  regulatea  oy 
levers  iin<l  counterweights  ;  the  irons  are  heated  by 
gafi-buniers. 

Hat-mak'era'  Baftar-y.  (Hat-maJcing.)  A 
large  boiler  with  a  surrounding  set  of  benches  for  a 
number  of  workmen.  The  water  has  a  small  (juan- 
tity  of  sulphuric  acid  to  enable  the  fur  to  felt  more 
reatlily. 

At  the  battery  the  conical  hat-body  and  the  sheet 
of  fur  napping,  each  previously  pre|ured,  are  unitod, 
so  that  the  latter  forma  a  fur  covering  to  the  former. 
The  jnnctton  is  accomplished  by  laying  the  napping 
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aa  the  body,  pressing,  rubbing,  and  rolling  with  a 
pin.  Boiling>iiot  water  is  sprinkled  over  them  from 
time  to  time,  by  means  of  a  atopping  brush,  and 
when  a  certain  degree  of  cohesion  is  obtained  the 
conical  hat  is  ready  for  shaping. 

The  effoct  of  the  manipulations  is  to  drive  the 
batt-ends  of  the  filaments  into  the  interstices  be- 
tween the  fibers  of  the  body  {ace  Felt),  and  it  La 
persevered  in  no  longer  tlian  is  sufficient  to  give 
the  nap  a  good  hold  on  the  body. 

A  wooden  tool  held  in  the  palm  of  the  work- 
man's band  is  the  means  of  rubbing,  and  is  held 
on  by  a  fltrinf;.    It  is  called  a  glove. 

Hat-4neaa'tire.  A  device  by  which  the  size 
of  the  oval  head  opening  is  ascertained.  UHUally 
acircnlargnduatmlribbon,  theendsof  which  slide 
io  each  other.    See  also  Hat-cohforhator. 

Hat-mold.  The  die  in  which  a  hat  or  bon- 
net is  formed  or  shaped  by  pressing.  In  the  ex- 
ample, the  bat  to  form  the  hat  is  shown  as  being 
driven  into  the  heated  mold  by  means  of  thf 

Sreasure  of  a  liquid  introduced  above  an  elastic 
iaphragm  above  the  bat.    See  Hat-frebsino 
MACHI^fR. 

Hat-nap'pins  BCa-ohlne'.  A  felted  body  is 
dipped  into  boiling  water  and  its  napdrawn  out  or 
euoed  up  by  a  small  hand-card.   The  process  of 


scalding  in  napping  is  described  in  English  patent 
7397  for  1887.    Known  also  as  ruffing. 

Hat-p«T'fo-rat'liis  Bfa-obine'.  A  machine  for 
cutting  a  multiplicity  of  line  holes  in  the  hat-body 
to  provide  for  ventilation. 

Hat-planking.  A  finishing  felting  operation. 
See  Felting. 

The  hat-body  being  baamied  or  kardtned  is  passed 
through  a  cistern  containing  a  heated  acidulated 
water  with  dregs  of  beer,  or  other  planking  linuor, 
and  between  two  series  of  prejaing  rollers,  by  which 
l^e  libera  are  knitted  together  or  consolidated  into 
felt,  when  they  are  ready  for  the  blocking. 

In  hat-planking  machines  the  bodies  are  repeat- 
edly passed  through  a  boilmg  acidulated  bath  snd 
under  pressnre,  being  frequently  crcaed.  See  also 
Hat-body  Sizing- machine. 

Croting  or  eroting  is  refolding  a  hat-body  so  that 
in  passing  many  times  through  a  felttng-machine  it 
may  presf nt  new  surfaces  to  7)e  acted  upon. 

Hat^-poun'oing  Ma-cblne'.  A  machine  for 
evening  or  equalizing  the  sm-face  of  s  felted  hat.  It 
consists  of  a  roller  covuretl  with  sand  or  emery  paper, 
and  rapidly  revolved  in  contact  with  the  surface,  by 
which  the  projecting  fibers  are  ground  off  until  the 
surface  fibers  are  of  equal  length. 

In  the  example,  the  cones  are  covered  with  sand- 

Cper,  and  are  mountM  on  shafts  which  have  their 
arings  in  a  revolving  disk  in  connection  with  a 
swivel  plate  and  an  adjustable  revolving  block  on 
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which  the  hats  are  presented  to  the  pouncers.  By 
the  combined  action  of  the  feed  and  pouncing  rollers 
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the  brim  is  subsequently  revoWed  automatically  aud 
operated  upon  by  the  pouncing  cones. 
Hafr-prMiIng  lUMdiiiM'.   A  madime  for 

bringing  k  bat  or  erne  of  hat- 
making  material  to  tho  fona  He- 
of  a  hat.  In  Fie.  2438,  the 
bat  is  place<l  on  u  TmLtt-d  mold 
w  over  which  tits  a.  dome, 
whose  lower  etlrai  is  an  aUctic 
membrane,  wGndh.  —iiminii 
the  shape  of  tha  hst ;  Vala- 
is  forced  into  ihf.  doTDe,  ftod 
compresses  the  tilin  it  on  the 
bat,  and  forces  the  litltr  on 
ita  mold. 

The  Bmalkr  j'wk  abows 
the  cteam-bBUH^^alA^ivilMl 


dome  b  in  aection,  while  the  lai;ger  view  is  a  side 
elevation,  /f  are  the  foroe-pompti  by  which  water 
is  forced  into  the  dome  b  through  the  bent  pipe  g 
and  trunni6n'tube  c,  which  is  on  an  adjustable 
bracket  i  ;  the  mode  of  connectioD  allowing  a  ver- 
tical motion  tu  the  dome  in  closing  and  opening, 
and  a  horizontal  motion  when  securing  the  foot  of 
the  dome  in  the  ring  d  by  means  of  a  bayonet-joint 
attachment. 

In  Fig.  2439,  the  hat  g  ia  shown  in  process  of  ex- 
tension downward 


to  fill  hat- 
shap^al  mnld.  1'he 
preMure  of  water 
K  at  ihn  Arrt.de- 
rived  fnnnnWd, 
hut  iin  ipvater 
\\}\-C'?  i-i  ii^|iiired, 
the  <^iu{-tTii.  tap  ia 
■.'IohhI  itti'l  the 
for**!-  -  ji  II  til  p  ia 


brought  into  action,  ii^ectiog  water  through  pipe  d 
into  the  dome  « ;  at  i  is  a  connection  with  a  ma- 
nometer which  indicates  the  preasnie. 

In  Fig,  2440,  ^  is  a  compressible  block  of  rubber, 
vhich,  under  pressure,  expands  to  till  the  whole  in- 
terior of  the  nollow  die  and  press  the  tuit-cone 


a^mtthe  surfoce,  while  the  brim  is  held  between 
yielding  surfaces  which  preserve  ita  shape. 

Fig.  2441  is  a  machine  in  which  a  paper,  straw, 
or  doth  hat  is  brought  into  ihe  desired  form  in  a 
hollow  die,  by  means  of  a  plunger  formed  of  a  dia- 
phragm of  rubbfr  di*<teiided  by  packing  with  saw- 
duat  ur  utlii-i  ni^i-.  Til"  rli amber  6' behind  the  die 
is  Wiil.-'l  l._v  'd'liiK  i;i  IkjI  water,  and  the  parts  when 
brought  tugi;tlii/:r  ire  oueiuiid  by  a  bayonet-joint 

Hat  -  pro-tecf  or. 
A  cover  approximat- 
ing the  shape  of  the 
hat,  aud  applied  to  it 
to  protect  It  in  inclem- 
ent weather. 
Hat-rack.  Apiece 
of  liall  funuturs  having  pegs  for  holding 
bath. 

HitHghmifjttg  Ma-obliM'.   A  ma- 

thiHA  tat  hm^^Og  the  hat-body  from  the 
farni  of  a-cone  to  the  hat  shape  desired. 
Tbit  mum  m  Hat-pksssiko  Machike 

(wliirh  sei  ), 

Hat-atiff'en-ing  Ma-ohlne'.  Ama- 
vliiue  with  iwu  compartments,  one  con- 
tiiakig  thiik  and  the  other  thick  size. 
A^ve  it£  |»Tiition  Apair  of  sqnee/ing- 
rnllfl  nn-  anniip;?d.  The  hata  are  dippra 
ill  tbi-  iliiiii  !^t2<',  passed  through  the  rolls, 
iitid  thi^ii  tl)t  linms  (which  require  to  be 
ihi:  jitiM'-i^t;  u.i'r  ilipped  in  the  thick  size, 
■ad  again  prcssi^. 

Hat-atntcdllng  Ma-chine'.  A  ma- 
chine having  a  series  of  radially  arranged 
arms,  bingcd  to  a  head-blouk  6,  so  as  to  be  ex- 
panded.   They  stretch  cmt  the  hat-cone,  which  is 

Iilaced  over  them,  aud  prepare  it  for  blocking, 
n  the  example.  Fig.  2442,  the  block  Is  raised  into 
contact  with  the  stretched  top  of  the  bat,  and  then 


Hai-Prestitig  Macliitt*. 


mailed  up  by  means  of  a  lever,  M  as  to  drav  It  up. 
The  rubb«r  bands  fit  on  the  body,  and  holds  it  when 
the  stretcher-levers  B  are  separated  at  their  upper 
ends.  The  hat-cone  /  is  shown  as  clamped  to  the 
conical  system  of  levers  by  the  l»nd  T. 

In  Fig.  2443,  the  pieces  b  ct  cC  ^.n  adapted  to  re- 
ceive a  cone  supporting  both  the  crown  and  brim 
portion.<t ;  riiting  with  the  cone,  they  carry  it  againsC 
two  other  seta  of  ribs  or  rollers  m*  m*  radially  aj^ 
ranged,  by  which  contart  the  body  ia  crimped  or 
stretched  so  as  to  have  the  reqaisite  fuUneaa  to  bt 
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ng.  3UZ. 


Fie.  3444. 


Hat-StrtUkiim  Matkint. 

brought  into  the  hat  fonn  over  a  block.  Jeta  of 
rt«ain   are  introduced 


throagh  the  spindle  to 
Boflep  thr  fur  and  ren- 
der it  elo^^ti''.  The  ribs 
■re  allill^^t«lllp^  to  nmt 
Taiying  'iirxa  of  Imts. 

In  f  ig  2444,  the 
cone-bat  is  tittiil  ov^^r 
the  Ktrit^a  of  ntvetcUent, 
which  stru  ){i]nn>niiiiit"d 
by  tha  block,  njid  iii  cor- 
ned up  into  tlic  hQllnW 
furmer,  which  is  muh'  of 
radial  ribs,  miLkiii^  tlio 
crown  e-|iia.r«',  iind  li^av- 
in^  the  brim  in  a  conical 
cnmped  coiiilition,  so 
■a  to  nrltnit  (jf  bein^ 
atretcbcl  Hat  by  the 
hand,  proiceua  of  tilock- 
ing- 

Iii  an  imjirovwl  fonn 
or  raacluiiif!  for  thiK])iir- 
"pcmr,  tht:  crown -Rtrcti: li- 
en haiv  overlnpiiLnii; 
platen,  frO  as  to  prpvflut 
Break  of  continuity  of 
the/onnir  at  this  point 


Wlf.  3U8. 


Ibt-Stntthinf  Mathiwe. 

when  thft  parts  are  distt^nded.  Thin  is  also  accotn- 
pliahed  by  an  india-rubber  cap.-  When  the  brim- 
stretchers  clamp  the  brim  on  arriving  at  a  horizon- 
tal place,  they  expand  radially,  drawing  the  body 
against  the  buiding-ring,  stretching  the  brim  cir- 


cnniferentially,  pulling  material  out  of  the  side- 
crown,  which  is  thereby  stretched. 
Hat-tip  Fraw.   One  in  wbicU  fi^Id  printing  is 

Eerformed  on  fabric  for  hat-tips.  The  type  are  of 
raaa,  and  kept  hot.  The  gold-leaf  ia  laid  on  tiie 
t^pe.  The  leather  or  fabric  has  an  adhesive  mate- 
rial applied  to  it,  so  that  the  gold  will  remain  on  tfie 
impressed  part  and  the  remainder  may  be  brushed  off. 

Hat-tip  Stretoh'er.  A  machine  adapted  lor 
stretching  the  tip 

of  the  cone,  BO  ns  2445. 

that  it  may  be 
blocked  flat.  The 
top  ia  held  by  the 
clamp,  HO  that 
when  the  treadle 
is  depressed  and 
the  stretchers  I 
rise,  they  reach 
the  hat  and  then 
expand,  passing 
between  the  pen* 
dent  anus  q  and 
crimping  the  tips. 

Hat-ven'ti- 
la'tor.  A  means 
for  promoting  a 
circulation  of  air 
through  a  hat 
while  in  wear. 

The  simpler 
form  is  an  aper- 
ture  at  the  top  of 
the  crown,  fre- 
quently provided  with  a  means  for  closing  it  op. 
An  oriiice  extending  wholly  or  partially  around  tne. 
head  0]>ening,  and  formed  by  a  perforated  block  in- 
terposed between  the  noetU  and  the  body,  acta-  in 
conjunction  with  the  tip  o\yenmg.  The  simplest  anck 
most  common  form  is  a  covered  crimped  wire  an  wed 
between  the  atoeal  and  body.  The  side  crown  ia 
frequently  titled  with  fine  perforations,  and  in 


Hoi- Tip  BtnUher. 
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instance  a  stiiF  body  pierced  with  large  holes  ia 
covered  with  an  open  woven  fabric,  the  pattern  of 
which  concraU  tlie  uerruratioiis. 

Hat-waav'lng  I«oom.  The  waq>  strands  for 
the  hat  am  atUcliwl  to  earriera  placed  o[ip08ite  each 
other  in  a  circular  (mriea  of  partitions.  The  top  of 
the  crown  is  tirat  woven,  the  warns  being  horiiontal 
and  moved  to  cross  the  path  of  the  moving  tilling. 
When  the  top  is  completed  the  worp-carriere  are 
removed  to  the  upper  series  of  partitions,  and  a  cir- 
cular or  oval  plate  at  the  bottom  of  a  follower  gages 
the  size  of  the  Crown  ;  then,  to  weave  the  briin,  the 
worp-carriers  are  removed  to  the  lower  series  of 


portitionit,  the  crown  being  fitteil  to  a  hat-shaped 
block.  During  the  weaving,  odilitional  warpa  and 
varp-carriera  are  thrown  into  action  antomatically. 
The  edge  of  the  brim  is  finished  by  hand,  after  the 
hat  is  removed  from  the  machine. 

Haul  {Rope-mnking.)  A  bundle  of  three  or 
four  Imndred  parallel  yarns  ready  for  tarring.  Being 
dipped  in  a  tar-kettle,  the  haul  is  dragged  through 
a  gape,  or  sliding  nipper  which  expresses  BUper- 
flunnn  tar. 

Haal-np  0«aj.  {Saw-mill.)  A  machine  for 
dragging  up  logs  from  a  fore-bay,  pond,  or  log-yard, 
to  lie  placed  upon  the  log-caniaee. 

Hftonoh.  {Arehitecture.)  The  shoulder  of  an 
arch  between  the  erovm  and  the  tpringingB.  The 
flank,  haund,  or  hance. 

Hantfboy.  {Muitie.)  A  wooden  musical  instm- 
inent  played  with  a  reed,  and  resembling  a  clarinet. 
Calleil  aW  ehoe. 

Hante^^paoa.  (Or  half-paM.)  A  raised  floor  in 
a  baV'Window. 

Hav'er-aaok.  1.  A  strong  linen  bag  for  con- 
taining the  rations  of  a  soldier  on  the  march  or  de- 
toohed  duty. 


The  haversack  of  the  Roman  soldier  was  an  osier 
basket  with  a  long  neck.  Sometimes,  as  on  the 
Column  of  Tnyan,  a  wallet  carried  on  the  spear.  Its 
contents  were  salt  meat,  cheese,  onions,  and  olives, 
and  it  held  sufficient  for  three  days. 

2.  A  gunner's  case  for  cnrrying  a  charge  from  the 
chest  to  the  gun.    See  Gunnkh's  Haveksack. 

Hawk.  (Pleutering.)  A  ()iece  of  board  ten 
inches  square,  and  held  by  a  handle  at  the  bottom  ; 
it  is  used  to  hold  a  ainoll  quantity  of  plaster,  and 
is  grasped  by  the  plasterers  left  hand,  while  his 
right  wields  the  trowel. 
Hawk-bUl.  A  pliers  with  curved  nose,  to  hold 
pieces  in  hlow-pijte  soldering. 

Hawk-bill-tooth  Saw.  A  saw  having 
a  curving,  hooked  saw-tooth,  somewhat  resem- 
bling the  upper  mandible  of  the  hawk.' 

Hawk'er.  {Nautical.)  A  vessel  built  like 
a  pink,  but  rigged  like  a  hoy ;  that  is,  having 
a  narrow  Kt*>m  and  sloop-rigged. 

Hawks-bilL  {Horology.)  A  catch-piece 
attached  to  a  vibrating  arm,  which  acts  as  a 
detent  in  the  rack  of  the  striking  part  of  a 
clock,  and  assists  in  efiecting  the  proper  num- 
ber of  strokes. 

Hawae.  {Naviical.)  a.  That  part  of  & 
ship's  how  in  which  are  the  havme-kola  for 
the  cable. 

b.  The  aituation  of  a  ship  moored  with  an- 
chors from  each  of  the  bows. 

Hawae-bag.  {Nautical.)  A  canvas  bag 
stuffed  with  oakum,  to  stop  a  hawse-hole  in 
heavy  peas. 

Hawae-block.  {Nautical. )  A  block  for 
stopping  the  htivm-holc  when  the  cable  is  un- 
bent and  the  ship  at  sea.  Also  called  hawte- 
plug,  buckler,  etc. 

Hawae-hole.  {Shipbuilding.)  A  hole 
in  the  bow  through  which  a  cable  or  hawser 
passes.  In  iron  ships  it  is  a  cast-iron  tube 
naving  rounded  projecting  lips,  inside  and 
outiiide. 

When  the  cable  is  unbent,  the  hole  is 
stopped  by  a  hawm-bloek,  or  havm-plug. 

The  hawae-hoUa  in  lar;ge  ships  are  four  in 
number,  the  foremost  pair  iieing  for  the 
bouxT'Cablea,  and  the  aftermost  pair  for  the 
theet-aibles. 

Hawse-pleoe.   {Shipbuilding.)   a.  One 
of  the  cant-frames  standing   next  to  the 
knight-hoadfl,  and  fitting  close  together,  so  as  to 
form  a  solid  mass  of  timber  for  the  passage  of  the 
hawse-holes. 

A.  A  wale  on  a  ship's  bow,  which  is  pierced  by 
the  hawse-hole. 

Hawae-plpe.  {Naulical.)  The  tube  lining  a 
hawse-hole  in  a  ship's  how. 

Hawoe-plug.  {Nautical.)  A  Hawhe-bloce 
(which  see). 

Haw'ser.  {Nautical.)  A  small  cable,  used  in 
warping  and  mooring. 

A  cUar  hawse  is  when  two  cables  are  down  and 
diverge  from  each  other. 

A  foul  hawse  is  when  they  are  twisted  by  the 
swinging  of  the  ship  at  her  moorings. 

When  simply  crossed,  it  is  called  cn»*-hawse  ;  an- 
other cross  makes  an  elbow  ;  another  makes  a  rmaid- 
turn. 

Disengaging  it  is  called  clearing  hawse.  Sbwken- 
ing  it  is  called  freshening  hatoae. 

Speaking  generally,  a  hawser  is  not  over  ten 
inches  in  circumference.  Above  this  it  is  a  cable. 
The  layinq,  however,  is  not  to  be  disregarded. 

Haw'BAr-olamp.   {NatUitxU.)   A  gripper  for  a 
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hawser,  to  keep  it  from  veering  ont.  la  the  exwn- 
ple,  the  lever  is  recessed  bo  u  to  foim  «  flange  which 
acts  as  a  cam  upon  a  jno  for  the  parpose  of  niring 
ibe  guide  with  Uu  movable  jaw.   The  guide  haa  a 


rib  running  in  a  slot  m  the  upi-ight  bracket  to  which 
it  is  bolted.    See  Oable-uTopper. 

Haw'ser-laid.  {Hope.)  Rope  made  of  three 
atrands,  of  three  yarns  each,  laid  itp  into  a  rope. 
The  twist  of  the  Htraods  is  the  reverse  of  the  indi- 
vitlual  yams. 

Shroud  hawser-laid  has  four  strands. 

Three  hawaer-laid  ropes  are  laid  up  into  a  oMe, 
the  twist  being  at^n  reverb. 

Hav-'^band  Ma-ohlne'.  (HaAandry.)  Hay  or 
straw  hands  are  nseful  in  binding  an  occasional  bunch 
or  AusaS  of  straw  or  hay,  or  for  throwing  over  &  new 
stack  to  hold  the  cap  on  until  it  has  time  to  settle. 
They  are  made  by  diawing  and  twisting,  as  in  the 
more  elegant  and  predaa  operations  of  spinning  cot- 
ton and  wool. 

A  common  device  for  this  porpoee  is  a  reel  or  lan- 
tern (nrlindw  a  held  under  tne  left  arm,  while  the 
right  iiand  turns  the  etank  and  the  axis,  on  whose 
ewl  is  a  hook  to  which  a  wisp  of  hay  is  attached. 


The  operator  walks  away  from  the  bunch  of  bay,  or  an 
assistant  pays  out  the  hay  in  the  quantity  required. 

A  brace  and  hook  h  answer  the  same  purjMise. 

InsteoMl  of  the  brace  and  hook,  another  device  e 
may  be  used,  in  which  the  axis  of  the  twister  is 
mounted  in  a  stand.  One  )>er»ou  turns  the  wheel 
and  another  catches  a  wisp  into  the  hook  and  then 
backs  out,  like  a  rope^maker. 

is  a  machine  which  makes  hay  lope  and  winds 
it  up  into  a  coil  for  transportation.  Boilers  draw 
the  hay  from  the  trough ,  and.  the  twisting  is  effected 
by  a  planetary  action  of  the  roUen  longitudinally. 
It  is  then  coiled  on  the  reel. 

Hay-oap.  {ffusbandry.)  A  piece  of  canvas  to 
lay  on  the  top  of  a  haycock  to  shed  rain. 

Hay-ottfter.  {Hiabaiidry.)  A  box  in  vhidi 
hay  is  cut  into  chaff.  There  are  man^  forms : 
wheels  with  radial  knives,  which  cut  into  each 
other's  intervals,  or  against  a  cylinder  of  rawhide  ; 
guillotine  knives  with  a  shear  cut ;  rotary  shearing 
knives,  which  glance  athwart  the  throat  at  which 
the  com^tacted  mans  of  hay  emerges,  and  so  on. 
See  Straw-c-uttkr. 

Hay^'e-Ta'tor.  {Hu^ndry.)  A  means  for 
lifting  a  forkful  of  hay,  and  conveying  it  to  a  place 


approximately  over  the  spot 
in  the  hay-mow  where  it  is 
wmtcd. 

The  carriage  frame  is  con- 
nected by  a  spring  catch  to 
a  hook,  which  holds  it  over 
the  load  until  the  hay  is 
sufficiently  elevated,  when 
the  spring  hook  is  raised, 
and  toe  frame  runs  along  its 
track  to  convey  its  charge  to 
the  mow. 

Hay-fork.  {Hwtxmdry.) 
1,  A  hand  fork,  with  two  or 


Fig.  2160. 


three  tines,  for  stirring  or  pitching  hay. 

2.  A  fork  elevated  by  a  rope  and  horse,  in  un- 
loading  hay  from  a  wagon  to  a  mow,  or  etce  verm. 
See  Fork. 

Bay-^ook.  [Bmhandry.')  An 
implement  for  pulling  hay  out  of 
a  mow  or  stack,  instead  of  throw- 
ing it  off  the  top,  or  cutting  it  off 
with  a  hay-knife.  Such  hoMts  are 
common  in  the  Eastern  States,  but 
not  in  the  West  Such  a  hook  is 
described  and  pictured,  page  893, 
Tome  5,  "  Encyclop^ie  de  I'Agri- 
culteur,"  Paris,  1861. 

Hay-knife.  {Hut^ndry.)  The 
hay-knife  has  a  straight  blade,  one 
edge,  and  a  bent  shank,  bo  that  the 
hand  does  not  come  in  contact  with 
the  upright  face  of  the  stack.  The 
same  effect  is  obtained  by  placing 
the  handle  at  right  angles  to  the 
plane  of  the  blade. 

The  hay-spade  has  a  sharp  blade, 
a  handle,  and  a  tread.    One  form  ) 
has  a  rn-entering  angle  with  sharp-  /J 
ened  edges.    It  is  said  to  be  pecu- 
liarly efficient  Hn  Knh—. 
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HHy-4oad'ar,  {Hmbmdry.)  A  device  attached 
to  a  wagon  to  collect  or  raise  ue  hay  from  the  swath, 
windrow,  or  cock,  and  depceit  it  on  the  wagon. 

lliere  are  eeveiiil  forms  :  — 

a,  A  rake  trailing  behind  the  wagon  or  alongside 
of  it,  and  a  traveling  band  with  teeth  carrying  up  the 
hay  and  dropping  it  Into  the  wagon  rack  or  bed. 
(See  Fig.  2458.) 

b.  A  drag-rake  {(sthering  the  hay,  and  a  crane  on 
tiie  wagon  lifting  it  theremwo. 

e.  A  wagOQ  driven  about  the  field  tK-  2461. 

from  one  haycock  to  another,  and 
having  a  crane  which  asBtsts  in  rais- 
ing the  whole  bunch  at  one  lat^e 
forafuL    In  the  example,  a  longi- 
tudinally aliding   bar  under  the 
tongue  is  connected  by  a  rope  to  a 
roller  beneath 
the  bed  ;  from 
thisrotlerarope 
panes  over  a 


Ha^LctKitr. 

crone  to  the  londing-fork.  The  draft  on  the  rope 
applies  the  mbbera  to  the  wheels. 

d.  A  crane  on  wheels  or  a  sled.  A  mart  or  tripod 
on  a  sled. 

rig.St63. 


Hay-malE'ing  Fur''iia.cQ.  Hr.  i[*'t.'hi  writei^  to 
t!^"LiHtdanTiiit«s"  that  lie  aball  h^reaXtt^r  ttrrangc 
(p  Mal-Ti  hia  hay  by  fomoM-hpat.  The  RppBratUB.  con- 
imitfS  ^^.?ol^ft^llmn^^t^  mu!  II  fan  by  imch  the  heat 

Fig.  U4{A. 


is  driven  thnmgh  a  small  chamber  filled  with  graa^. 
In  fifteen  minutes  the  grass  is  converted  into  hay, 
sweeter  and  gneuBr  than  can  be  made  by  sun-dr}'- 
in^.  The  apparatus  works  in  all  weathers,  and 
dnes  grain,  com,  and  roots  as  well. 

Hay-press.   {Hwhattdry.)   A  jirese  for  baling 
loose  hay  for  greater  compactness  in  rtorage  and 
transportation.    The  old  form  is  the  lever  or  screw  ; 
latterly  much  ingenuity  has  been  exercised  in  this 
direction,  some  machines  being  especially 
intended  for  baling  hay,  others  for  cotton. 
They  are  similar,  and  are  considered  t<^ther. 
See  Balino-pbess,  in  which  place  are  cited 
the  various  kinds. 

Hay-raok.  {Hutbandry.)  Abwnemoant- 
ed  on  the  running-gears  of  a  K'agon,  and  used 
in  hauling  hay,  straw,  sheavea,  etc. 

Ebty-rake.  {AgrieuJiiwn.)  a,  A  hand- 
toot  for  raking  hay  into  windrow  ready  for 
pitching.    See  Rake. 

b.  An  implement  drawn  by  a  horse  for 
purpoite  simUar  to  above. 

There  are  several  typl> 
cai  forms :  — 

1.  A  seriea  of  curved 
teeth  defwiiding  from  a 
bar  behind  an  axle  sup- 
port e<l  on  wheels.  Toe 
points  of  the  teeth  trail 
along  the  ground  and 

Stherthehay,  whtchcol- 
its  in  the  bend  of  the 
teeth.  To  discharge  the 
collected  load,  the  teeth- 
bar  is  rotated  on  its  axis,  lifting  the  points  of  the 
teeth,  while  the  clearer  bars  protruding  behind  U»8 
axle  sweep  the  hay  from  the  teeth.  This  motion  of 
the  teeth  is  by  means  of  a  lever  which  is  conveniently 
placed  for  the  driver. 

2.  Another  ty|)e  is  that  ahowii  in  Fig.  24Si,  in 
which  the  rake-head  rests  on  the  ground,  the  front 
ends  bein^  tipped  down  sufficiently  to  catch  the  hay 
as  it  lies  in  the  swath.    When  a  load  has  collected 


'in  ihi"'  i^sk"',  ihi'  SimiHlli'  //  In  a  ii1t]fr  raiflcri,  caiisin^ 
thi-  frntit  I'uds  of  the  tcfth  Ii>  i-ntcli  in  ttiu!  Brwuiid 
an-l  the  mkc  tO  Upff't.  tht'  depi'rul'-iit  rjit^her  0 
(■lipping  from  th^i  tifX'ti,  lu  aIJqw  the  ntke-Lnd  to 
rotate.    The  opemtin'  walks  bebindi. 

Fig.  shows  a  sabatain^fly  (dq^br 

iiLki!  niountnd  On  wl]E<eIii,  40  w  SQi sUqW  ^tC 
jHTHui*  t'l  ri'tp  and  mn;rn.te  lit 
Fig.  2ifiG  ia  a  fomi  io  which  *  fmmtt  tt^tattim  m 
seiies  of  raltes  on  an  endleis  tiand,  iniHs  benind  a 
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Fig  SW 


Wg.  9168. 


Harm  HKf-Bmk: 


wagon  ao  as  to  rake  ap  from  the  swath  and  discharge 
it  on  to  the  rducle.  After  the  wagon  is  loaded  the 
imking-fraiDe  is  detached  and  \t£t  in  the  field,  or  at- 
tached to  another  wagon.    See  also  Rakb. 


Hay  ECak V  and  Cock'sr.  ylln.'.h^U'drij.)  Atp 
implement  for  raking  hay  in  the  swath  and  cockinff 
it.  In  the  example,  the  hay  ia  gathered  by  a  rake, 
oarried  np  by  an  endless  elevator,  and  received  in  a 

Tig.  9U7. 


Haf  Bahtr  and  Codctr. 

conical  receiver  which  in  inverted  when  filled,  leaT> 
ing  the  hayoock  npon  the  ground. 

Bi7^4«k'er  and  Iioad'er.  {ffu^mulry.)  An 
impleramt  for  raking  hay  in  the  awnth  and  deliver- 
ing  it  on  to  a  wagon.  It  is  nunally  attached  to  the 
hind  axle  of  the  wagon,  and  is  drafQ^l  in  the  rear, 
a  rake  gathering  up  the  hay  in  the  swath  as  the 
wagon  goes  over  the  groniid  ;  a  traveling  apron  with 
te«th  lifls  the  gatherra  hay,  carries  it  np,  and  dia- 
cfaatgps  it  on  to  the  wagon.  When  the  wagon  is 
loaded  the  implement  is  detached. 

H«f-«praBd'ar.  (fftuftandrir.)  A  maohine  for 
aeattering  eat'  hay  to  expose  it  to  son  and  air.  A 
taidnr.    (See  Fig:  3460.) 

S^MMk-lMlVar.  (iSKMrn.)  A  tall  torn  of 


A  portable  der- 


Hay  RaJur  and  Loadtr. 

steam-boiler  introduced  Yxj  Smeaton,  and  shaped, 
like  a  kettle  or  a  haystack,  with  flaring  sidea  and 

rounded  top. 

Hay-«tack'er.  {HuAcmdry.) 
rick  for  the  suspension  of  tackle 
in  the  IMS  of  the  horne  hay-fork 
in  #bkuking.  I  n  thti  iUiuftratlon , 
1^  AlttBt  in  braced  |jy  a  vtay  nd 
with  lateml  KupjjorU :  the  mpe 
in  atLu-Iii^il  [1'  iL  I  fvLli'd  UttTvji 
ami  th''  --.|ni  i]  i-^  iiiiillJiilicH.!  by 
rLJIIllli-V  .ll-lltli.U'Tli-'Ilt  vvlii'-li  (ilso 
a«  iii;;slln'  k-in.rif  unii  tiii\=ii  il  thu 
iitaiik  in  unloading  4i.i]d  liack 
agaw  aw  tto  tei  dwow4fl. 


Hay-tad'der.  (ffiwftanrfry.)  A  machine 
scatter  hay  to  the  sun  and  air.  The  hay-tedder 
waa  invented  about  1800  by  Salmon  of  Wobiim, 
England,  and  is  more  useful  in  the  huroid  climate 
of  that  country  than  in  the  United  States.  It  con- 
sists of  a  pair  of  wheels  supporting  a  reel  consisting 

n(.auo. 


of  an  open  oylindrical  frame,  formed  hj  arms  [oo- 
oeeding  from  it,  and  carrying  bars  set  with  curved 
tines,  pointing  outwud.   This  reel  may  be  lifted- 
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Hay-an-load'er. 

rig.  aui. 


out  of  opontive  positinn  when  going  to  and  from 
work  in  the  field,  and  when  at  work  is  rotated  by 
pinion  connection  to  a  Bpur-wheel  in  the  hub  of  one 
wheel. 

(Iluabandry.)  A  derice  for 
bringing  the  power  of  a 
borne  to  bear  in  unloading  a 
load  of  hay  in  stacking  or 
mowing.  The  example 
shows  a  triple  claw  which 
may  be  made  to  graap  a 
bunch  of  liay,  but  the  horse 
hay-fork  in  the  usual  imple- 
ment.   See  FoKK. 

Head.  The  upper  end 
or  imrtion  of  an  object  or  of 
a  mast,  sail,  pagp,  column, 
etc.  TbeothereiidiBthe/oof. 

The  larger  end  of  a  thing, 
as  of  a  nail,  bolt,  screw, 
cane,  etc.  The  other  end 
is  the  poini  or  tip. 

The  effective  portion  or 
blade  of  a  tool  or  weapon, 
as  of  a  spear,  axe,  hnmmer, 
I  ^  etc.    The  other  end  is  the 

\  helve,   stock,   handle,  ac- 

cording  to  circumstances. 
\Q/  See  Handle. 

Hay-ViUotMltr.  1.  (^Machinery,  Forging, 

etc.)   a.  The  striking  por- 
tion of  a  hammer,  aa  diattnginshed  from  the  helve. 

b.  The  poll  of  a  hammer,  as  di-stinguished  from 
the  claw  or  thepeen,  as  the  case  may  be. 

c.  The  upper  or  steel  portion  of  an  anvil.  The 
surface  is  the /ace. 

d.  That  stock  of  a  lathe  containing  the  live- 
spindle.  A  poppet.  The  other  stock  is  the  tail- 
atock,  and  contains  the  dead-spindU,  —  a.s  it  does  not 
rotate.    See  Latiik. 

2.  {Books,  etc.)  a.  The  top  of  a  standing  book  ; 
sometimes  gilded  to  allow  the  dust  to  be  blown  off. 
The  lower  end  is  the  fooL 

b.  The  upper  end  of  a  page  or  column. 
C.  A  sunk-kmd  is  a  blank  portion  at  tite  beginning 
«f  a  book  or  chapter. 

d.  The  cross-beam  of  a  prititing-prewi. 

3.  {Shipterightirtg  and  N'nUk'il.)  a.  The  fore- 
part, beak,  or  stem  end.  of  a  veaaiil,  the  after  miJ  bi-- 
JDg  the  stem. 

b.  A  figure-head, 
-or  ornamental  de- 
vice on  the  prow. 
According  to  its 
-character,  it  is 
known  as  a  billet- 
head,  bust  -  fuady 
family-head,  fiddle- 
head,  scroll  ■  head, 
etc. 

c.  The  upper  part 
of  a  timber  in  a 
frame.  Tlie  other 
end  is  the  fuel. 

d.  The  part  of  a 
mast  between  the 
hounds  and  the  top, 

e.  The  forward  end  of  a  bowsprit 
/.  The  top  or  drum  of  a  capstan. 

g.  The  Rattish  part  of  a  dead-eye  at  the  side  of 
the  channel  or  groove, 

-  h.  The  upper  edge  of  a  sail.  The  lower  end  ia 
the/arf. 

i.  The  fore-foot  of  the  keel. 


4.  {Carpentry.)  a.  The  top  of  a  (/oor,  tmufoiD,  or 
bay  ;  as  a  circular  head. 

b.  The  top-beam  or  ridge-beom  of  a  bridge  or 
trestle. 

c.  The  square  block  which  slips  on  the  stem  of  a 
gage,  and  carries  the  scribe. 

5.  {^Foundittg.)  The  sprue,  sullage-piece,  or  riser 
on  a  casting,  which  is  knorJced  off. 

a.  {Mining.)  a.  Th^zwAo^  gallery  or  drift.  The 
headinij  is  a  passage  excavated  in  the  line  of  an  in- 
tended tunnel. 

b.  The  top  part  of  a  fuse,  containing  the  priming. 

7.  (Spimiing.)  The  system  of  rollers  in  a  Dbaw- 
IKO-FHAME  (which  See). 

8.  {Hydraulics.)  a.  The  vertical  bight  or  avail- 
able fall  of  water  from  a  dam,  i-ace,  reservoir,  stand- 

Iiipe,  or  forebay  ;  or  the  difference  between  the 
lights  of  water  inside  and  outside  a  dock-gate  or 
lock-gate.  The  vertical  pressure  usually  expressed 
in  pounds. 

6.  The  up-stream  end  of  a  canal-lock. 

9.  {ArchUeUure.)  The  capital  {eapui,  head)  of  a 
column. 

10.  The  cover  of  an  alfmbic  or  still. 

11.  {Fortification.)  The  Kalient  or  advanced  por- 
tion of  a  work.    A  work  covering  the  end  of  a  bridge. 

12.  {Coopering.)  That  which  closes  the  end  of  a 
cask. 

13.  The  obverse  of  a  coin  or  medal.  The  opposite 
side  is  the  reverse,  or  UiU. 

14.  The  cap  of  a  windmill. 

Haad-band.  {Bookbindivg.)  A  strip  of  plaited 
silk  over  a  mill-board  core,  or  a  ])rojecting  fillet  of 
fabric  which  serves  as  a  hnibh  to  the  top  and  bot- 
tom of  the  sheetii  inside  the  back.  It  is  only  used 
in  binding  of  su}H!rior  character,  as  may  be  seen  by 
comparing  a  tine  calf  binding  with  one  in  ordinaij 
cloth. 

Head-bay.  {Hydraulic  Engineering.)  That 
part  of  a  caiial-lock  between  the  upper  pond  and 
the  head-gates  of  the  lock.    See  Canal-lock. 

Head-block.  1.  {Saw-mill.)  a.  Tlieblockon 
which  the  head  —  or  forward  end  —  of  a  log  rests  in 


Fl(.  3402. 


the  ordinary  saw-mill ;  the  other  end  is  the  tail-blook, 
and  they  are  parts  of  the  carriage  on  which  the  log  is 
moved  to  the  saw  and  gigged  bock. 

ft.  One  of  the  pieces  forming  the  log-bed  in  a  cir- 
cular or  veneer  saw  mill.  (See  Circular  Saw.)  In 
the  example  the  sliding  knees  d  form  abntments  for 
the  log  which  rests  on  the  head-blocks  ft,  and  are 
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mnred  by  screws  in  the  head-blocks.  On  the  ends 
of  the  screws  are  the  wheels  a,  which  are  moved 
ainmltaneouiily  by  the  lever  e,  rod  m,  and  racks  »  s. 

2.  (Fehides.)  Apieca  of  wood  attached  below  to 
the  upper  ring  of  the  tlfth  wheel  and  above  to  the 
front  spring;,  also  having  the  froot  end  of  the  perch 
morli.sed  through  its  middle. 

Head'er.  1.  (Bricklaying.)  A  brick  laid  with  its 
end  or  haid  in  the  face  of  the  wall.  It  acts  as  a  bond. 
Bricks  laid  lengthwise  are  stretchers.    See  Bond. 

2.  {Hutbaadry.)  A  form  of  reaper.  See  Head- 
IXG-MACIIIN'R. 

Head-fast  (Nautiaii.)  A  rope  by  which  the  A«(u2 
of  a  vt»sel  is  made  fast  to  a  quay  or  voiael  alongside. 

Haad-^ta.  {Hydraulic  Engineering.)  a.  Une 
of  the  upper  pair  of  gates  of  a  canal-lock.  See 
Canal- LUCK. 

6.  A  crotm-gate,  ,^cKx2-gBte,  vxUer-gtXt,  by  which 
water  i%  admitted  to  a  race,  run,  sluice,  etc. 

Head-gear.  (Harness.)  The  bridle  of  a  horse. 
Thf  hKad-sUil  and  bit. 

Head'ing.  1.  {Mining.)  a.  The  end  of  a  drift  or 
gilliry,  as  "  the  heading  is  in  solid  rock  and  is 
drirea  by  blasting  and  <)uarrying." 

b.  A  gallery,  drift,  or  adU  in  a  mine  ;  or  in  the 
line  of  an  intended  tunnel,  especially  one  of  relative- 
ly small  size,  which  forms  a  gullet  in  which  the  work- 
men labor,  and  which  is  afterwards  enlarged  by  exten- 
sion sidewaya  and  downwanl  to  constitute  a  tunnel. 

e.  A  horizontal  pa^tsuge  between  the  shifts  or  turns 
of  the  working  parties. 

The  illustration  shows  the  headings  driven  into 
cue  of  the  submarine  rocks  which  render  the  navi- 
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f^tion  of  the  East  River,  N.  Y.,  so  dangerous,  a  is 
the  shaft ;  b,  colTer-diim  ;  c,  slioi-e  line.  The  head- 
ings are  all  tunnels,  and  it  is  the  intention  to  blow  np 
the  roof,  all  the  rock  to  fall  back  into  the  cavity. 

2.  [Coopering.)  The  pieces  which  composes  cask- 
head.  The  central  piece  is  called  the  middle,  and 
the  side  pieces  the  cants. 

3.  {Sevnng.y  The  extenEion  of  a  line  of  mffling 
ibove  the  line  of  stitch. 

4.  (Firttan-ks.)  The  device  of  a  signal-rocket; 
such  as  a  ilnr-heading,  a  bounce-hendintj. 

&.  {Masonry.)  A  course  of  /leaders ;  the  ends  of 
the  itones  presented  outward. 

8.  {Boohs.)  a.  An  inscription  at  the  head  of  an 
Mlide,  written  or  printj-d. 

b.  A  ninnine-title  at  the  top  of  a  pnge, 

Head'lng-cMs'el.  A  chisel  for  cutting  down 
the  head  of  a  mortise.    A  mortise-chisel. 

Headlnc-dT'oler.  {Chopering.)  A  machine  for 
cutting  down  and  dressing  the  pieces  to  form  the 
head  of  a  cask.  The  heafling  stuff  is  clamped  be- 
tween two  difika,  trimmnl  circular  by  a  saw,  and 
dressed  by  revolving  catters. 


Fix  Wi. 
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Haad'lng^oiiZBa.  (Bricklaying.)  A  horizontal 

course  of  bricks  or  nia.sonry  in  which  the  pieces  are 
laid  with  their  heads  in  front ;  that  is,  across  the 
thickness  of  the  wall. 

Head'lne-jolnt  1.  {Joinery.)  A  square  or 
butting  joint  of  two  pieces,  as  of  sections  of  hand* 
railing,  floor  boards,  etc.  The  junction  is  secured 
by  dowel,  tongue,  and  groove,  or  otherwise. 

2.  {Masonry.)  The  joint  between  two  vouBSoirs 
in  the  same  course. 

Head'ing-knlfe.  1.  (Sad<Uery.)  A  ronnd-headed 
knife  use<l  to  cut  out  holes  in  leather,  too  large  for 
the  application  of  punches,  and  smaller  than  are 
conveniently  made  by  the  round'kni/e,  which  is  the 
ordinary  cutting-tool  of  the  saddler. 

2.  The  currier's  knife  with  one  straight  and  one 
cross  handle,  and  a  turned-over  edge.  It  is  used  in 
scraping  hides  and  reducing  them  to  an  even  thick- 
uess.    (Fr.  couteiu  it  revcrs.) 

3.  (Chopering.)  A  knife  for  cutting  the  chamfer 
of  thf  head  of  a  cajik. 

Head'ing^ma-ofalne'.  1 .  (Agriculture, )  A 
machine  for  cntting  off  the  heads  of  grain  in  the 
field,  instead  of  harvesting  the  whole  strew.  The 
machine  was  tried  awhile  in  Illinois,  but  its  use  is 
believed  to  have  been  abandoned  except  in  Califor- 
nia, The  machine  is  now  always  associated  with  a 
traveling  thrasher,  the  ripe  heads  of  grain  being  cut 
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off,  thrashed,  and  bagged.  These  machines  vary  in 
their  cutting  appara^  ;  some  have  the  reciprocat- 
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ing  knife  OBual  with  reapers,  a  reel  sweeping  the 
ht-ads  into  a  well,  from  which  they  are  rallied  by  a 
conveyor  to  the  tbrauhing-cylinder,  and  tbeiiee  jmaa 
to  th«  sieves  and  fan. 

Another  favorite  fonn  is  a  comb  with  long  teeth 
■of  a  lance  shape  ;  the  comb  presents  its  teeth  to- 
wards the  ^rain,  the  stalks  pass  between  the  teeth, 
and,  reaching  the  narrow  portion,  the  head  is  de* 
tained  and  torn  off,  or  is  cut  off  bv  a  revolving  bmsh, 
A  rotating  reel,  or  a  traveling  belt  with  scrapers. 

The  header  is  the  oldest  form  of  reaping-machine, 
■and  is  mentioQed  by  Pliny  and  Pallauios.  See 
Rraper. 

CloTer-aeed  is  also  harvested  in  this  way,  the  ma- 
chine simply  tearing  off  or  cutting  off  the  Iwada.  See 

Clovbe-hrader. 

2.  {Afetal-warking.)  A  machine  in  which  bolt 
blanks  are  beaded  by  swaging  between  dies,  or  up- 
■settinK- 

8.  A  machine  for  formiDif  the  heads  of  jaos. 
4.  iOmmng.)   A  machine  for  making  heads  of 
caaka.   Tim  middU  pirn  and  eanta  are  jointed  and 


doweled  together  and  placed  between  two  circular 
disks  II,  ao  arranged  upon  lathe  mandrels  that  the 
stock  from  which  uie  head  is  to  be  cut  is  placed  be- 
tween the  heads  and  clamped  by  screwing  up  the 
loose  mandrel  ;  when  the  heads  are  revolved,  the 
heading  passes  between  two  ai^justable  arms,  having 
the  tools  that  cut  the  head  to  the  desired  diameter, 
and  bevel  the  edge  at  the  same  time.  These  arms 
can  be  changed  ta  cut  heads  of  greater  or  leaa  diame- 
ter by  turning  a  graduating  screw,  or  they 
1f-WT.can  be  expanned  to  work  thicker  stuff  by 
oscillating  a  lever  E  that  works  a  shaft,  to 
which,  on  the  opposite  sides,  are  short  levers 
pivoted  to  the  arms. 

Hoadllv-tOoL  (AfTfxff.)  A  toot  used 
in  swaging  heads  on  stems  of  bolts.  The  rod 
is  run  through  the  hole  of  the  reijuired  form 
and  size,  ana  the  projecting  portion  is  ttpaet 
or  hammered  down,  forming  a  knob.  This 
is  brought  to  shape  by  a  swage.  A  swage 
with  an  angle  of  60°  is  used  for  making  hex- 
agonal bolt-heads.    (See  Fig.  2167.) 

Heading-toola  for  nail,  rivet,  and  brad 
forgers  are  made  like  nippera  to  open  and 
release  the  nail,  etc.,  after  the  head  is  awaged 
down. 

Head-knea.    {Shipbuilding.)    A  piece 
of  compass-timber  fayed  edgeways  to  the 
stem  and  cutwater.    A  ^leek-iMee. 
Haad-todfB.    (Skipbuilding.)    One  of 
_   those  portions  of  the  raised  rim  aroond  the 
ttmdimt        °^  hatchway  which  nin  aUiwart  ship, 
ibdk.  The  parts  rtuming  fon  and  aft  are  eoamiitgt. 


Head-ll^t.   iRaUioay.)   The  li^t  cuiied  at 

the  front  end  of  a  loco- 
motive,  to  illuminate  the 
way  and  act  as  a  signal. 
It  has  usually  an  oil- 
lamp,  whose  flame  is  in 
the  focus  of  a  parabolic 
reflector.  In  the  exam- 
ple, the  lamp  is  of  the 
Argand  variety,  air  be- 
iug  admitted  to  the  cen- 
ter and  around  the  tubu- 
lar wick,  while  the  heat- 
ed air  is  received  from 
the  chimney  by  a  fine 
above. 

Head-^e.  1.  (PritU- 
ing.}  The  top  line  of  a 
page  in  which  the  run- 
ning-title and  folio  an 
given. 

2.  {yotttieal.)  The 
rope  at  the  head 
of  a  sail. 

Hsod-mold'- 
ing.  (ArchiUct' 
urr.)  A  molding 
over  a  door  or 
window. 

Haad-plBte. 
1.  (ArtilUry.)   The  plate  which  coven  the 
breast  of  the  cheeks  of  a  gun-carriage. 

2.   {Saddlery.)    The  plate  strengthening 
thepoitit  or  catUle  of  a  saddle-tree. 

Head-^xwt.   A  stanchion  by  the  mangw, 
in  a  stable. 

H6ad-4:«iL   (Carpentry.)  The  upper  rail, 
or  horizontal  piece  of  a  door-frame. 

Head-rtet.  A  cushion  or  support  against 
which  to  place  the  head  in  utting  in  •  car- 
seat  or  chair,  or  when  having 
a  portrait  taken.  The  illustration 
shows  a  portable  head-rest  which  raay 
be  attachetl  to  the  back  (tf  a  car-seat 
when  required.  The  jaws  of  the  clamp 
embrace  thetopof  the  seat  back,  andit 
is  held  in  place  by  a  strap  which  is 
passed  around  the  back.  The  pad  is 
at^uataUe  on  the  bar,  which  is  hinged 
to  the  clamp. 

The  photographic  head-rest  is  a 
cushion  vertically  adjustable  on  a  rod 
supported  by  a  tripod. 

Head-rop*.  {Nautieal.}  That  part 
of  a  bolt-rope  sewed  to 
the  head  of  a  sail. 

H«ada.  (Soojing.) 
Tiles  which  are  lud  at  the  eaves  of 
a  houK. 

Head-MlL   {Nauiical.)  Fore- 
taiL   For  purposes  of  maneuvering 
ships,  the  sails  are  distinguished      HrW  Hx. 
into  head  and  a/Ur  sails ;  head-tailt 
comprehending  all  sails  whose  centers  lie  before  the 
general  center  of  effort  (rf  all  the  sails,  and  a,^-eailB, 
all  whose  centers  lie  abaft  that  point. 

Head-stall.  (Menage.)  a.  The  bridle  minns 
the  bit  and  rein. 

b.  The  halter  minus  the  hitching-strap. 

Hsad-stlok.  1.  (PriniiTtg.)  A  piece  of  fiuai- 
ture  forming  the  margin  at  thie  heads  of  pwies. 

2.  (yautieal.)  A  short,  nmnd  stick,  wfth  a  hole 
at  each  end,  through  wliii^  the  head-rope  of  aome 
aails  is  thrust 
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Headr«toolc  l.  (lat/ta.)  That  portion  ot  a 
lathe  which  contains  the  mandrel  or  live  spindle  on 
vhich  the  work  is  chucked  or  to  whioh  it  is  dogged, 
in  contradistinction  to  the  toti-stock  which  oontaina 
Ihfi  dead  Rpindle.  The  /Aw-head  as  dUtinguiBhed 
from  the  dead-head, 

2.  The  head  which  Bupports  the  eutters  in  a  plan- 
ing-niachiae. 

Headr^tbatmr.  (SOt^wri^ng.)  A  orooked 
timber  iu  the  frame  of  a  diip's  head,  to  support  the 
gratings.    A  bradcet. 

Head-TMlve.  {^eam-engiw,)  The  delivering 
valve.    The  upper  air-pomp  valve. 

Heaafway.  1.  The  clear  hight  of  a  passage- 
way, tunnel,  gallery,  doorway,  arch,  etc. 

2.  A  oallery  at  right  aiifdea  to  the  main  pasaage- 
vi^to  tne  shaft  of  a  coal^ne.    A  keadmg. 

Healda.  {Z<wm.)  The  harness  for  budding  the 
warp-threads  ia  a  loots.  The  heddle.  The  threads 
are  doubled  in  pairs,  and  arranged  in  sets  so  as  to 
jihift  the  warp-tnreads  as  may  be  required  for  plain, 
twill,  or  figured  weaving. 

Hsal'ink  {Roofiag^  The  covering  a  roof  with 
lead,  tin,  slates,  etc. 

Haap.  1.  (PriiUing.)  The  pile  of  wet  paper  to 
be  fed  to,  or  of  printed  paper  delivered  from,  a  press. 

2.  {Mining.)  The  refuse  «r  sterile  gangue  thrown 
into  apile. 

3.  The  pile  of  wood  stacked  for  burning  into 
«harooal. 

Haar^ng-tnim'pat.  An  acoustic  instniment 
to  collect  a  laiger  volume  of  sound  and  conduct  it 
to  the  ear.    See  Ear-trdhpbt. 

Hsarae.  A  carriage  for  the  conveyance  of  dead 
IkkUcs.  In  the  hearses  of  the  ancient  Egyptians  we 
may  see  traces  of  the  fabled  "passage  across  the 
lake  "  which  separated  the  land  of  life  from  the  land 
of  death,  and  f^m  which  the  Oreeks  derived  their 
Styx  and  Charon.  The  iMaadarv  cnatom  was  to 
hold  an  asriie  at  the  point  whore  tne  corpse  was  em- 
haiked,  to  detnnune  whether  the  deceased  had  by 

ng.  a«TO. 


iaa  virtue*  or  atonement  merited  the  land  of  rest. 
When  the  determination  was  favorable,  the  bier  was 
placed  on  the  boat,  which  bore  his  remains  to  the  city 
of  silence.  In  after  times,  —  as  it  would  seem,  — when 
no  lake  intervened,  the  bier  or  body  of  the  hearse 
was  made  to  represent  a  miniature  boat,  with  lili- 
potian  rowers,  and  was  mounted  on  four  wheels,  or 
on  mnoers.  Instances  of  both  occur  in  the  sepul- 
chral  paintings,  and  the  car  is  shown  drawn  by  oxen 
or  men,  and  sometimes  by  both.  The  Greeks  pre- 
served a  portion  of  the  legend,  turned  the  practical 
into  the  mystical,  as  usual,  in  time  forgot  all  about 
the  moral,  and  degnded  the  grand  assize  into  a  mo- 
Toae  old  waterman,  a  great  stKskler  for  pennies,  and 
not  afimid  of  ghosts. 

Heatses  in  England  are  not  noticed  till  the  time 
<tf  James  II.  Previous  to  this  time,  bodies  were  car- 
lied  on  men's  shoulders,  on  biers,  or  on  horse-litters. 

Haait  1.  The  interior,  as  of  wood.  The  solid 
portion  divested  of  sap-wood  or  albamom. 


S.  The  central  solid  portion  or  core  of  a  twisted 
column. 

S.  (Nautieid.)   a.  A  dead-eye  of  triangalarshapfl^ 
having  but  one  eyt*,  whose  lower  edge 
has  scores  for  the  lanyard  which  hauts  MTl. 
taut  the  backstay  occupying  the  outside 
groow. 

Collar-hearta  are  open  at  the  lower 
ends  ;  a  double  score  is  cut  round  the 
outside,  and  two  grooves  on  each  side 
for  the  seizing,  n-hich  keeps  the  collar 
in  the  scores  of  the  heart. 

b.  The  inner  part  of  a  shroud-laid 
rope. 

4.  A  hearts-shaped  wheel  or  cam  used 
for  converting  a  rotary  into  a  recipro- 
cating motion.   See  Heabt-oah. 

Heart-bond,  (ifoa&nry.)  A  bond  Bmts. 
in  which  no  header -stone  stretches 
across  the  wall,  but  two  headers  meet  in  the  middle, 
and  their  joint  is  covered  by  another  stone  laid  header 
bsbion. 

Haaxt-cam.  A  form  of  cam  which  serves  for  the 

conversion  of  uniform  rotary  motion  into  uniform 
rectilinear  reciprocating  motion.  The  principle  of 
its  constmction  is,  that  for  each  successive  equal 
part  of  one  half  revolution  of  the  cam,  the  rod  must 
have  been  moved  by  its  periphery  through  a  corre- 
sponding equal  part  of  the  entire  stroke.  If  a  «  rep- 
resent the  stroke  required,  then  divide  the  same  into 
any  number  of  equal  perta,  a-h,  e~d,  and  de- 
scribe from  the  center  of  rotation  cirdei  passing 


Uiart-Cam, 

through  these  points  of  division ;  divide  half  the 
ciroumference  M  these  into  as  awny  corresponding 
equal  parts,  and  draw  radial  lines  throu^  the 
points  of  division  e/g  h  i,  then  a'  a*  a'  a*  will  rep- 
resent the  successive  poaitions  of  the  point  of  the  rod 
as  the  cam  revolves,  and  of  course  for  the  return 
stroke  these  divisions  will  rscur  in  the  reverse  order. 
To  lessen  the  friction,  the  rod  is  provided  with  a 
roller,  to  suit  which  two  equidistant  curves  are  made, 
forming  a  groove  in  which  the  toller  runs. 

Hearth.  1.  {Metallurgif.)  The  floor  in  a  rever- 
beratory  furnace  on  whidi  ore,  metal,  etc.,  is  ex- 
posed to  the  action  of  the  flame  from  the  fomace. 
The  hearth  has  a  domed  ceiling,  and  is  divided 
from  the  furnace  by  a  bridge,  over  which  tiie  flame 

passes.     See  KKVERBERATORT-rVRNACa. 

2.  The  floor  of  a  fireplace. 

HMrth-bmah.  (Donustie.)  A  small  hair  broom 
for  brushing  up  ashes  and  tidybig  anmnd  the  hearth 
of  an  open  grate. 

HeaTtil^-endB.  (MeieUlurgu,)  Particles  of  un- 
reduced lead  OK^  expelled  by  decrepitation  and  the 
blast  fhon  the  lead-saielting  fninaee.   Thia  beoomei 
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mized  with  linw  and  (hel  used  in  smeltiQ^  ind  is 
collected  friHn  time  to  time,  is  washed  to  remove 
earthy  particlM,  and  then  smelted. 

Heartb-plata.  (Metalturyy.)  A  cast-iron  {date 
fonning  the  sole  of  tiie  hearth  of  a  foige  or  renbeiy 
furnace. 

Heart-wheeL  This  is  one  form  of  cam-wheel, 
which  acts  by  a  regular  impulse  and  recession  to  re- 
ciprocate  the  object  against  which  it  impinges.  (See 
Hbart-cam.)  B  shows  a  vertical  bar  or  rod  which 
is  n^sed  by  the  heart-wheel  as  the  {loint  of  the  heart 
ascends,  and  conversely,  returning  by  gravity ; 
keeping  constantly  in  contact  with  the  face  of  tbu 
cam. 

Haat  (Forging.)  a.  The  mass  or  piece  of  iron 
nndetvoing  foi^ng.  Where  it  is  made  from  tho 
end  of  a  rod  or  oar,  the  latter  is  calleil  the  porter, 
and  forms  the  handle.  When  the  mass  u  heavy,  a 
long  iron  rod  is  welded  to  it  in  continnation  of  its 
axis.  The  mans  is  then  swung  from  a  traversing 
crane  and  is  guided  by  the  porter-bar. 

b.  A  single  exposure  to  the  fire,  as  "to  make  a 
weld,"  or  *°  to  shape  a  horseshoe  at  a  tingle  heat." 

c  Latent  heat  *'u  tlie  heat  which  is  absorbed  by 
bodies  in  passing  from  one  state  to  another,  but  it 
does  not  manifest  itself  by  producing  an  increase  of 
temperature,  and  is  on  this  account  called  ZafcnX 

heat  A  pound  of  water  at  212*  mixed  with 

a  pound  of  wcUer  at  32°  gives  two  pounds  of  water 
at  122*,  the  mean  of  the  two  components  ;  if,  how- 
ever, a  pound  of  ice  at  32°  be  mixed  with  a  pound 
of  water  at  212",  we  have  two  pounds  of  water  at 
61°  only,  ....  the  difference  being  equal  to  that 
lequired  to  raise  two  pounds  of  wat(>r  through  a 
range  of  71°  ....  representing  the  heat  required 
to  liiiuefy  one  pound  of  ice."  —  Balfour  Stewart's 
Treatise  on  Heat, 

It  was  discovered  by  Black,  and  was  taught  by 
him  in  1762. 

d.  Specific  heal  is  the  quantity  of  heat  required  to 
nise  the  temperature  of  a  body  of  a  giveu  we^ht 
1°  ;  the  unit  of  measure  being  the  quantity  reiiuired 
to  raise  the  same  weight  of  water  to  the  same  tem- 
perature. 

Df^rees  of  heat  are  noted  by  the  T&kkhohetkk 
or  the  Ptrqmbtbr  (which  see). 

In  practice  the  degree  is  frequently  noted  as  red 
heat,  eherrff-red,  white  heat,  welding  heat,  and  so 
on.    See  Fusing- POINT. 

Heat-en'gine.  A  thermo-dynamic  engine  in 
which  motive  power  is  produced  by  the  development 
of  heat.  Such  are  steam  and  hot-air  engines,  and 
otheni  which  are  effective  by  the  explosion  of  gas, 
etc.    See  Aia-rkoihe  ;  Steam-enoike. 

Haaf  1.  A  atove  or  furnace  for  wuiuing  a 
bnilding,  dry-house,  or  some  portion  of  a  machine, 
as  a  calendmng  apparatus  in  a  paper-mill,  etc  See 
list  under  Stovrs  ahd  Heatino- appliances. 

2.  A  block  of  iron,  marie  red-hot  in  a  fire,  and 
then  placed  in  an  um  or  smoothing-iron. 

3.  A  pan  in  which  the  juice  of  sugar-cane,  or 
the  water  gathered  from  the  maple,  receives  a  pre- 
liminary Mating  before  Teaching  uie  evaporating- 
paiL 

Hraflng^p^pa^aOaa.   See  ipecifie  list  under 

Stoves  and  Heating  Appliances. 

The  various  contrivances  employed  fi»  wuming 
boildings  may  be  classed  under :  — 

Metkedi  iff  Warming  independently  cf  FmOilalion. 

1.  By  close  stoves,  the  heating  surface  being 
rither  of  iron,  earthenware,  or  soapstone. 

2.  By  hot-air  flues,  passing  under  the  floota^  or 
■round  inside  the  walls. 


5.  By  a  system  of  endless  pipeB  heated  by  a  cur- 
rent of  hot  water  from  a  boiler,  the  clrculatiou  be- 
in^  caused  by  the  cooling,  and  consequently  greater 
weight,  of  the  water  in  the  lower  or  returning  |ape. 

4.  By  steam  pipe  and  radiators, 
fi.  Bygaa. 

Metkodt  ttf  fTaminff  eomHiud  with  rMMIaMoM. 

6.  By  open  fires  placed  in  the  Beretal  apartments. 

7.  By  causing  air,  which  has  been  ureviously 
heated,  to  pass  through  niters  into  the  aevenu 
rooms. 

In  the  time  of  Seneca  a  lai;^  stove,  or  several 
smaller  ones,  was  constructed  in  a  cellar  beneath 
the  living-apartments,  and  the  flue  conducted  into 
dining-room  and  bedchambers.  It  is  probable  that 
the  pbn  resembled  some  of  oar  green-house  arrange- 
ments. It  was  originally  used  by  the  Romans  in 
their  baths,  the  calidarium  being  heated  by  the 
flues  of  the  fire  by  which  the  warm  baths  were  pre- 

Jiared,  (See  Hyfocaubt.)  These  caliduots  were,  no 
loubt,  of  various  kinds,  the  architects  and  engineers 
of  the  Imperial  City  being  very  sldlUnl  and  thor- 
ough ;  but  it  was  no  doulit  true  of  Italy  at  that  day, 
as  it  is  at  the  present,  that  the  provision  of  means 
for  artificially  nesting  apartments  was  lamentably 
deficient.  Cnimneys  were  almost  unknown.  The 
references  to  these  ace  very  scant  and  few.  See' 
Chiuney. 

The  Italian  architect,  Palladio,  who  wrote  at  A.  D. 
1560,  thus  writes  of  the  heating  arrangements  of  the 
ancient  Romans :  — 

'  *  The  Romans  were  sensible  that  a  continual  flame 
and  a  great  heat  from  live  coals  were  hurtful  to  the 
eyes  ;  they  therefore  went  very  wisely  about  finding 
out  a  remedy.  They  found  how  dangerous  it  was> 
to  carry  fire  about  the  house  from  one  room  to  an- 
other. Stoves  are  an  abominable  invention  :  they 
cause  a  continual  stench,  swell  the  head,  and  mak» 
men  drowsy,  dull,  and  lazy.  Most  peojile  that  use- 
thum  grow  tender  and  weak  :  some  cannot  stir  out 
nf  these  roouis  all  the  winter.  The  aucienta  used  to 
light  their  fire  in  a  small  furnace  under  the  earth. 
Thence  they  conveyed  ajfrent  man^  tubes  of  differ- 
ent sizes  into  all  the  different  stones  and  rooms  of 
the  house,  which  tubes  or  pipes  were  invisible,  but 
laid  in  the  thickness  of  the  wdls  and  ceilings,  just 
like  water-pipes.    Each  of  these  opened  at  that 

imrt  of  the  furnace  which  joined  to  uie  wall  of  the 
louse,  and  through  these  ascended  the  heat,  which 
was  let  in  whenever  they  had  a  mind  it  should, 
whether  in  dining-rooms,  bedchambers,  or  closets, 
much  in  the  manner  as  we  see  the  heat  or  steam  of 
water  contained  in  an  alembic  to  ascend  and  warm, 
the  narts  most  distant  from  the  fireplace.  The  heat 
in  tliat  manner  iise<l  to  spread  so  equally  that  it 
warmed  the  whole  house  alike.  It  is  not  so  with 
chimneys  or  hearths  ;  for  if  you  stand  near,  you  are 
scorched ;  if  at  any  distance,  you  are  frozen  ;  but 
here  a  very  mild  warm  air  spreads  alt  around,  accord- 
ing as  the  fire  that  worms  the  (lipes  laid  along  the 
wall  opp(»ite  to  the  hearth  is  more  or  less  buiiiing. 
Those  pipes  which  dispensed  the  heat  did  not  open 
into  the  furnace  itself,  in  order  that  neither  smoke 
nor  flame  should  get  into  tliem,  but  only  a  warm 
steam  should  enter,  which  they  let  out  again  ;  there- 
by creating  a  continual  moderate  heat.  The  fire 
needed  not  to  be  large,  provided  it  was  continual, 
to  supply  those  confined  and  enclosed  pipes  with  a 
sufficient  power  of  warming.  They  dressed  thor 
meat  at  the  mouth  of  the  furnace  ;  and  all  along  the 
walls  were  disposed  kettles,  or  other  vessels,  filled 
with  hot  water  to  keep  the  meat  warm." 
From  this  it  would  appear  that  the  eonduiti  wen- 
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per  pipes,  ander  Hoyle's  pntent,  1791.  The  stttui 
ascended  to  the  top  of  the  boUding  and  paised 

downward. 

Lee  of  Manchester  erected  a  heating  apparatus  of 
cast-iroa  pipes,  which  also  served  as  supports  for 
Ihe  floor.  This  was  constmcted  by  BoultoD  and 
Watt  ill  1799. 

Fig.  2473  shows  one  form  of  steam-heating  Rj^- 
ratus,  in  which  exhaust  steam  from  the  eneine  is 
couducted  to  a  heater  hack  of  the  second  fire  bridge, 
and  thence  by  a  stand-pipe  to  the  sets  of  pipes  on 
the  differeut  stories  of  me  building. 

Gaa  has  been  uwd  for  vanning,  sometimes  in  con- 
nection with  plates  exposed  to  the  jets,  and  some- 
times has  l)eeu  adapted  to  the  ordinnry  fireplaces 
where  the  [wrforated  coil  is  disposed  in  a  manner  re- 
sembling grate-bars,  Goddard's  gaa-lieater,  Eu;;- 
lish,  is  of  the  latter  description,  and  asbestus  is 
spread  over  the  bars  so  as  to  afTord  a  mass  of  mate- 
rial carmhle  of  ^reserviuf;  inctindfsceiice,  and  afford- 
inf!  radiation  without  cqnstuuption. 

Warming  apartments  by  not  air,  as  haa  been 
stated,  was  practiced  by  the  Romans, 

The  modem  mode  is  bif  a  furnace  in  the  basement 
story  ;  air  from  the  outside  is  admitted  to  a  cham- 
ber around  the  furnace  and  conducted  by  pipes  to  the 


actually  hnt-air  pipes,  and  not  flues ;  the  heated 
current  in  the  ])i|te8  proceeding  from  a  <;humber 
around  the  furnace,  but  not  contaminated  by  the 
gaseous  and  sooty  results  of  the  combustion  of  fuel. 

In  the  partially  exhnmed  city  of  romi>eii  there 
are  some  traces  of  the  conducting  of  heat  by  pipes 
from  the  bath-room  to  the  triclinium  and  other 
private  apartments.  Heating  by  braziers  was,  how- 
ever, the  ordinary  practice  when  artiKcioI  heat  was 
needecl,  and  there  are  many  days  in  the  year  when 
the  climate  of  even  Southern  Italy  is  anything  but 
salnbrioos. 

The  Chinese  call  a  stove  which  is  heated  by  a 
famace  ikanff;  in  the  ti-Jtang'tiie  fine  runs  under 
the  floor  or  pavement  of  the  room  ;  the  kao-kang  is 
used  for  heating  their  sleeping  and  fitting  plact^s. 
In  the  iong-kang  the  beating  Hue  is  cai'ried  along 
the  floor,  with  openings  from  it  at  which  the  heated 
air  and  smoke  ascend  into  the  spaces  of  a  hollow 
wall,  thus  nearly  approaching  the  principle  of  the 
chimney. 

A  tong-kang  was  erected  in  1761  by  Sir  William 
Chambers  for  heating  the  orangery  at  Kev  Palace, 
near  London. 

lu  imitation  of  the  Chinese  method,  he  introduced 
heatetl  air  through  an  air-pipe  or  flue  in  contact 
with  the  heating  flues. 

The  method  of  obtaining  warmth  in 
PWsia  is  I)y  means  of  a  large  jar, 
called  a  kourcy,  sunk  in  the  earthen 
floor,  generally  in  the  middle  of  the 
room.  This  is  filled  with  wood,  dnn^ 
or  other  combustible  ;  and  when  it  ts 
sufficiently  charred,  the  month  of  the 
vessel  is  shut  in  with  a  square  wooden 
fhune,  shaped  like  a  low  table,  and 
the  whole  is  then  covered  with  a  thick 
wsdded  quilt,  nnder  which  the  family, 
ranged  around,  place  their  knees  to 
allow  the  hot  vapor  to  insinuate  itself 
into  the  folds  of  their  clothing;  or, 
when  they  fle-sire  more  warmth,  they 
recline  with  the  <juilt  drawn  to 
their  chins.  The  immovable  position 
necessary  for  receiving  the  full  benefit 
of  the  glowing  embers  is  inconvenient ; 
and  the  eflluvia  from  the  fuel  is 
3anseou3  and  deleterious.  The  kourey 
also  serves  for  an  oven,  and  the  pot  ia 
boiled  on  its  embers.  This  rude  and 
anwholesome  method  is  adopted  in 
the  noblest  manuons  of  the  cities,  aa 

well  as  in  the  dwellings  of  the  poorer  Bemn-Htater. 
classes ;  only,  in  the  former,  a  more 

agreeable  fuel  is  burnt,  and  the  ladies  sit  from  mom- 1  auditorium  of  the  church  or  to  the  hall  and  apart- 
ing  till  night  under  rich  draperies  spread  over  the  j  ments  as  the  ca.se  may  be. 


wooden  cover. 

The  palace  of  the  Ehalif  of  Cordova,  a.  d.  1000, 
was  heated  hypocausU  in  the  vanlta  below,  the 
warm  and  perfumed  air  being  conducted  by  earthen 
pipes  or  caliducts  in  the  walla,  and  dischaiged  into 
the  apartments. 


'The  effectiveness  of  the  hot-air  current  is  materi- 
ollv  interfered  with  by  the  opening  of  external  doors 
and  windows,  the  circulation  depending  upon  the 
ascent  of  the  rarefled  air.' 

In  the  Reform  Club  House  in  Pall  Mall,  London, 
the  circulation  is  secured  by  a  large  fan  rotating  in 


Heating  by  a  circulation  of  hot  water,  proceeding  |  a  cylindrical  case  and  driven  by  a  steam-enRine  of 


from  a  boiler  and  returning  thereto  in  a  romparatively 
cool  condition,  was  invented  hy  Bonnemain  in  1777. 
(See  Ikcubator.^  Iti  1 81 6  a  conservatory  at  Bromp- 
ton,  England,  was  thus  warmed.    See  Cai<oiiif&rk  ; 

Hot- WATER  HeATIKO- APPARATUS. 


5-h'orse  power  in  the  basement,  11,000  cubic  feet 
of  air  per  minute  are  forced  through  a  tunnel  and 
then  through  a  cellular  steam-heater,  where  it  ac- 
quires a  temperature  of  from  76°  to  85°  Fah.  From 
a  brick  chamber  it  passes      pipes  to  the  various 


James  Watt,  in  1784,  heated  his  study  by  a  steam  I  apartments,  where  it  is  admitted  by  dialed  re^^sters. 

box  or  heater  made  of  shcet-iran,  the  plates  2^  by  3^  '  See  HoT-AiB  FnRNACE  ;  Ventilation. 


feet  and  1  inch  apart.    This  box  had  an  air-escape 
cock,  a  steam -induction  pipe,  and  a  -water-escape. 
It  was  supplied  by  the  boiler  of  the  establishment. 
The  experiment  was  repeated  by  a  system  of  cop- 


Dr.  Amott  calculated  the  quantity  of  heat-radiat- 
ing surface  necessary  to  warm  a  room  in  winter  to 
60°  when  the  external  temperature  is  22°,  to  be  a 
foot  square  of  surface  heated  to  200*  for  every  so: 
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HEATING-STOVE. 


feet  of  glasR,  as  much  for  every  120  scpiare  feet  of 
mil  or  cdling,  and  as  niuuh  also  for  every  six  cubic 
fttet  of  air  escaping  per  minute  by  ventilation.  Sec 
Grate  ;  Fireplace. 

Heat'ing-pan.  1.  A  flat  pan  nith  stirreni,  la 
which  liaseed  meal  is  waimea  before  being  bagged 
and  pressed. 

2.  The  first  pan  into  which  sagar>water  of  the 
maple,  or  the  jaice  of  the  sugar-cane,  is  warmed  be- 
fore dippinit  or  running  into  the  evaporator. 

Heat'ing-BtOTa.   The  stove  of  Russia,  Poland, 

and  Northern  Germany  consists  of  a  combustion- 
chamber  and  a  niimber  of  reverting  Hues  in  which 
the  heatf^  current  gradually  parts  witli  its  caloric. 
The  fire-chwnber  is  surroimcfeo  by  a  good  non-con- 
doctor  of  heat,  and  tlie  heated  prodocts  of  combus- 
tion are  retained  within  the  stove  a.^  long  as  possible, 
in  order  to  communicate  the  greater  part  of  their 
heat  to  the  stove,  and  thence  to  tlie  air  of  the  room. 

This  is  effected  by  an  arrangement  similar  to  ttiat 
shown  at  A  (Fig.  2474),  in  which  the  lower  space 
represents  the  fire-chamtM^r,  at  the  back  of  which  is 
an  upwant  jtasaag^  b  for  the  flame  and  smoke,  which 
are  successively  diverted  oh  their  upward  course  by 
the  partitions  rf  e/3  c,  passing  through  their  open- 
ings until  discharged  tliroitgh  the  opening  h,  which 
is  controlled  by  a  damper. 

These  stoves  are  mounted  on  pillars,  are  made  nar- 
rower toward  the  top,  and  are  not  placed  in  contact 
with  the  wall,  so  as  to  expose  their  whole  heated 
suHaoe. 

In  oth«r  cases  they  are  built  within  partition  waits, 
NO  as  to  heat  two  apartments  at  the  name  time.  The 
fronts  of  these  stoves  are  frequently  quite  ornamental, 
being  built  up  into  several  stories  or  white  porcelain 
iu  ttCiteful  designs,  and  hiiving  polirihed  bnuts  doors. 

Beaumont's  English  stove  {B)  acts  by  a  downward 
current.  Two  iron  plates  e  are  laiil  upon  the  fonn- 
datiou  d,  and  between  them  is  a  sliding  plate  which 
covers  tlie  ash-pit.  They  are  sumiountea  by  a  drum 
lined  with  firebrick  and  liaving  a.  flue  x.  The 
drum  is  covered  with  a  circular  plate  of  cast-iron, 
having  an  opi-nin^  for  the  admission  of  fuel  and 
coverea  by  a  lid,  pivoted  to  serve  as  a  register.  On 
lighting  the  fire  this  is  slightly  opened,  and  though 
the  smoke  at  first  tends  to  rise  that  way,  the  heat 
soon  determines  a  downward  cuirent  which  deflects 
it  through  the  flue  x  into  the  chimney  /. 

The  Cockle  stove  C  (Ger.  Kachel,  a  tile  ;  Kachel- 
nfm,  a  tile-stove),  ns  made  by  Strutt,  of  Derby, 
England,  Im  a  cylindrical  iron  flre-chamlier  a  with 
flat  or  dome-shaped  head,  arunnd  which  is  built, 
leaving  a  certain  interval,  a  structure  b  b  of  brick. 

The  fuel  is  fed  at  c,  sliding  down  the  inclined 

{date  a  to  the  grate  g.  d  U  the  ash-pit  and  dralt- 
lole.  The  heated  air  between  the  stove  and  its 
casing  is  admitted  into  the  room  through  one  or 
more  api'rtures  e.  This  is  also  known  as  the 
"Belpro"  stove,  as  the  cotton -factories  of  tho  in- 
ventor in  that  town  were  wanned  by  it  in  1792. 

Z)  is  a  stove  erected  by  Sylvester  for  the  Derby 
infirmary,  on  this  principle.  «  «  are  the  openings 
leading  from  the  exterior  of  the  building  and  sup- 
plying fresh  air.  The  cockle  a  is  cubical  in  form, 
und  has  a  groined  arch  dome.  It  is  made  of  iron 
plates  riveted  together.  The  smoke  passes  off  by  a 
narrow  iMtssase  at  the  base  of  the  cockle  through 
the  flue  /.  Tne  brickwork  surrounding  the  cockle 
h  buUt  with  alternate  openings  between  the  bricks. 
Tlirough  these  apertui-es  are  inserted  pipes  of 
sheet-iron,  or  porcelain,  bo  as  to  extend  wil'iin  un 
inch  of  the  coc!:le,  by  which  means  the  air  to  be 
heated  may  be  thrown  near,  or  in  immcdi.ite  con- 
tact, with* the  surface  of  the  cockle,  if  desirable. 


The  horizontal  partition  d  d  cuts  off  the  communi- 
cation between  the  lower  and  the  upper  portion  of 
the  air-chamber,  the  arched  openings  in  the  lower 
half  c  c  being  the  opeuingK  of  the  main  air-flue  lead- 
ing from  the  exterior  atmosphere.    The  tire-room 


Heating-  Slovts. 


and  a.sh-pit  are  shown  at  b  b,  and  the  fiipl  is  intro- 
duced by  the  opening  at  t. 

The  air  passing  from  the  lower  flues  e  e  through 
the  apertures  beneath  the  horizontal  partition,  and 
eoming  in  immediate  contact  with  the  surface  of  the 
cookie,  finds  its  way  into  the  upper  air-chamber  e  e 
through  the  nunierons  pipos  or  openings  of  the  uppor 
division,  by  which  circuit  its  velocity  will  be  suffi- 
ciently retardeil  to  obtain  the  necessaiy  elevation  of 
temperature  from  the  heated  cockle. 
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Id  the  plan  submitted  by  Sylvester,  1835,  Tor 
warming  and  ventilating  the  Houses  of  ParliEunent 
(E,  Fig.  2471),  the  fresh  air  was  to  be  admitted 
through  an  undeivronod  chanQel  a  i  to  a  cockle  c 
beneath  the  floor  u  the  building.  It  is  thas  heated 
about  !&"  in  winter  or  cooled  alike  amount  in  sum- 
mnr.  On  passing  through  the  cockle  it  spreads  into 
the  open  space  d  d,  and  thence  is  distributed  to  all 
narta  of  the  chamber  through  apertures  in  the  floor. 
The  ascending  vitiated  air,  passing  through  openings 

e  e  in  the  ceiling, 
Hg.SIT6.  is  discharged 

through  the  turn 
cap/,  theo[)euing 
of  which  is  al- 
ways opposite  the 
wind.  Heated 
pipes  g  near  the 
roof  were  to  in- 
sure a  snificieiit 
upward  draft. 
When  necessary 
to  obtain  a  greater 
heat  the  apertures 
in  the  ceiling  are 
closed,  and  the  air 
escapes  through 
openings  in  uie 
walls  K 

Fig.  2475  is  a 
gas-heater.  The 
cold  air  entering 
through  the  bot- 
tom is  heated  dur- 


ing  its  passage  through  the  coil  by  annular  gas-jets, 
and  discharged  into  the  room  through  the  opening 
above.  The  products  of  coinhu-ntion  within  the 
smaller  dnun  are  partly  dltcharged  through  a  small 
upward  pipe,  and  the  rest,  in  conjunction  with  a 
small  quantity  of  cold  air  admitted  through  the  aper- 
tures above  the  drum,  is  reverted,  pa.<t8ing  downward 
to  aid  in  keeping  the  larger  drum  warm. 

Heaflng-ttur'&ce.  {^^n-engineering.)  The 
fire -surface  or  amount  of  surftce  exposed  on  one  side 
to  fire  and  the  other  to  water.  The  allowance  is 
from  11  to  18  square  feet  per  horse-power. 

Etoafing-^aoe.   {SUam.)    A  water-tube  in  a 
Kteam-boiler  surrounded  by  flame  and  connecting  at 
each  end  with  a  water-space. 
Heat-reg'a-la'tor.   A  device  invented  by  Bon- 
nemain,  to  keep  up  an  eqna- 
Flg.UTl         ble  beat  in  his  Incubator 

  (which  see).    An  iron  rod  a 

p^'—.r  Sf^~^^J  is  tapped  at  its  lower  end 
"fe  -  ---TtarA  jnto  a  brass  nnt  e,  inclosed 
in  a  leaden  box  d,  terminated 
above  by  a  brass  collet  e. 
The  greater  expanidbili^  of 
the  lead  causes  it,  when  the 
heat  rises  to  the  desired 
point,  to  elevate  the  collet 
e,  which  pre-tses  against  the 
nhorterarm  of  the  bent  lever 
/  g,  to  the  longer  arm  of 

  which  is  connected  a  rod  h, 

BomntmaiiC,  Sbat  lUg*.  ""d  serves  to  open  or  close 
tator.  a  Twister  that  admits  air 

to  the  fire.  The  histrumcnt 
is  provided  with  a  dial  graduated  to  indicate  if  there 
is  an  ezceas  or  detictency  of  heat.  See  Thermostat. 

HeaTe.  (Narttical.)  a.  To  rareen  a  vessel  and 
expose  the  hull  below  the  water-line,  for  the  purpose 
of  douing  or  repair.    Known  as  heatriTig-aoum  or 


b.  To  haul  on  a  rope  or  cable, 

c.  To  cast  the  lead  in  sounding. 

The  term  is  fretiuently  compounded  ;  as,  — 

To  /Mate  in  ;  to  bring  a  ship's  head  to  the 
wind.    To  heave  doimi,  to  careen. 

To  heave  aetem;  to  draw  the  vessel  aft. 

To  heave  and  tet ;  to  ride  hard. 

To  heave  ahorl  ;  to  bring  the  ship  above  the  anchor. 

Heav'er.    {Nautical.)    A  handspike. 

Heok.  1.  (iVeavifUj.)  A  device  through  which 
the  yanis  pass  from  the  warping-mill  to  the  reel  on 
which  they  are  wound  in  order  for  transference  to 
the  warp-beam  of  the  loom.  The  heek-boz  slides 
vertically  on  a  bar  as  the  reel  rotates,  and  thus 
disposes  the  warp  spirally  on  the  reel. 

The  heck  consists  of  a  series  of  steel  pins  with  eyes, 
through  each  of  which  one  thread  passes.  The  heclc 
is  in  two  parts,  one  a  little  rnisen  from  the  other. 
The  eyes  of  the  parts  being  alternate,  by  raising  one 
of-  them  a  little,  the  bands  of  the  warp  are  separated  ; 
when  the  other  [jart  of  the  heek  is  raised,  the  pontion 
is  reversed,  the  former  upper  band  becoming  the 
lower.  This  produces  the  lease,  which  is  tied  up,  to 
form  a  guide  for  setting  in  the  loom. 

2.  The  fly  of  a  sirinning-wheel. 

8.  A  fish-trap. 

Heok-box.  (IFeavin^.)  A  box  suspended  be. 
tween  the  travera  on  which  the  bobUns  of  waip 
yarn  are  mounted,  and  the  warping-fnme  on  which 
the  yams  are  wound.  Its  duty  is  to  divide  the 
warp  threads  into  two  alternate  sets  or  leas,  one  set 
for  each  keald  or  heddle.  Also  called  a  jack.  See 
Warpiko-mill. 

Heok'le.  A  board  with  sharp  steel  wires  over  which 
flax  or  hemp  is  combed,  to  clean,  splits  and  arranges  the 
fibers  in  pazaljel  orAar^-  Swi  Hacklb. 


The 

hecJcling 

fold  :  first,  to  dis- 
entangle  and 
straignten  the 
Abers ;  secondly,  to  ^ 
split  the  wider  rib- 
bons, to  lessen  them 
and  equalize  their 
size  ;  and,  thirdly, 
to  remove  the 
shorter  stuff"  from 
the  longer,  the  tow 
from  the  Itne. 

Heckles  are  of 
various  grades  of 
fineness,   but  the 

finer  have  shorter  and  more  slender  teeth  ;  the 
grades  ore  known  as  the  rufler,  common  8,  flne  8, 
10,  12,  18  ;  in  aUusio;i  to  the  number  of  pins  in  a 
row.  The  pins  am  driven  through  a  tin-covered 
board,  which  is  clamped  to  the  bench  in  a  back- 
wardly  slanting  position,  as  shown  in  the  illustra- 
tion. The  bunch  of  flax,  known  as  a  alriek,  is 
thrown  upon  the  heckle  and  drawn  towards  the 
operator,  a  sloping  board  at  the  hack  preventing  its 
penetrating  too  far.  One  end  being  dressed,  the 
airick  is  reversed  in  the  hands  of  the  operator,  and 
the  other  end  is  heckled. 


HtOU. 
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From  100  pounds  of  well-cleaned  flax,  45  to  60 
pounds  of  heckled  line  are  obtained  by  hand  labor  of 
twelre  hours. 

HeokllngHOM'^dilne'.  A  machiDe  for  heekling, 
that  b,  separatinfc  the  fibers  of  tiax.  The  illaatra- 
tion  (£,  fig.  2477)  fthows  one  of  the  eorlieflt  forms, 
designed  to  imitate  the  process  of  hand-beckling. 
It  consists  of  a  rotating  siiiiare  a  with  truncated 
comers,  at  which  the  heckles  b  are  fixed.  A 
strict,  about  four  ounces  of  llax,  previuunly  slightly 
3traight<>ned  and  dressed,  is  fixed  in  the  holder  e  on 
the  arm  d,  which  is  oscillated  while  the  hecklc-carricr, 
is  being  rotated.  The  separated  fibers  which  collect 
'  on  the  neckles  are  removed  by  hand,  and  the  strick, 
when  thoroughly  heckled  on  this,  is  again  heckled 
on  a  similar  machine  with  finer  teeth,  e  e  are  back- 
boards limiting  the  depth  of  penetration. 

A  machine  in  which  the  stiick  of  flax  was  made 
to  vibrate  over  fixed  teeth,  so  as  to  heckle  the  two 
sides  at  once,  has  also  been  employed. 

Machines  in  which  the  strick  was  held  over  an 
endless  band  provided  with  heckle  teeth,  or  drawn 
between  two  such  bands,  have  been  used  to  a  consid- 
urable  extent.  The  machine  now  in  general  use  con- 
sists of  an  exterior  drum,  at  the  periphery  of  which 
are  placed  removable  holders ;  this  has  a  slow  rotary 
motion,  while  rapid  revolution  is  imparted  to  a 
toothed  drum  within  ;  the  flax  hanging  down  from 
the  holders  is,  when  sufficiently  heckled  on  one  side 
by  these  teeth,  removed,  turned,  and  heckled  on  the 
other  nide. 

Hed'dle.  {tFcaving.)  One  of  the  sets  of  paral- 
lel knotted  cords  forming  loops  for  the  warp- 

nc.MTS. 


HeddU*. 


threads;  and  by  whose  vertical  reciprocation  the 
warp-threads  are  shifted  so  as  to  make  the  ^ted  for 
the  passage  of  the  «hnttl&  The  heddles,  with  their 
appfiances  for  moving,  constitute  the  harness.  See 
Harnesh. 

Heddlcs  are  a  necessary  integral  feature  of  all 
looms,  having  sets  of  strings  forseparatingthe  warp- 
threads  into  two  or  three  groups,  between  which  the 
weft  is  passed.  This  is  called  mounting  tiu  lo(m, 
and  consists  in  dividing  the  warp  among  the  leaves 
of  healds  or  hcddlcs. 


In  plain  weaving  but  two  heddles  are  required, 
which  raise  and  depress  alternate  threads ;  out  in 
twills  the  heddlea  are  equal  in  number  to  Uie  num- 
ber of  threads  contained  m  the  interval  between  two 
intersections  of  the  warp  and  weft.    In  blanket  twill 
I  every  third  thread  is  crossed.     In  finer  fabrics  the 
:  threads  intersect  each  other  at  inter^-sls  of  4,  5,  6, 
i  7,  or  8  threads.    In  full  satin  twill  there  is  an  inter- 
val of  lf>  threads.    With  the-  Jacquard  the  devices 
rise  to  the  highest  order  of  merit.    See  Jacquard. 

In  the  illustration,  the  twilling-cam  K  depresses 
such  one  of  the  set  of  levers  as  is  beneath  it 
for  the  time  being.  The  cam  K  is  attached  to  a 
circumferential ly  grooved  hub  L,  which  slides  on 
the  shaft  y  anil  is  continHed  in  its  motions  by  a 
switch,  so  that  the  motions  of  the  heddles  fol- 
low in  proper  sequence.  The  heddles  are  suspended 
by  cords  which  pass  over  a  roller  J)  and  down  to  the 
levers. 

Hed'dle-aye.  {IVcavivg.)  The  loop  in  a  heddle 
through  which  the  warp-thread  is  passed. 
A  glas.s  ring  in  the  eye  is  known  as  the  mail 

the  heddle. 

Hed'dle-hook.  (fFeaving.)  A  hook  used  in 
heddling  the  warp-threads. 

Had'dllng.  (fi^eating.)  Drawing  the  warp- 
threads  through  the  healdf  or  heddles;  a  weavers 
harness. 

Hedge-bill,  {Husbandry.)  A  cutting-tool  need 
in  making  stakes  for  repairing  and  for  trimming 
hedges.    See  Bill-hook. 

Hedg^-oUp'peT.  (Hn^ndry.)  A  favorite  de- 
vice for  dividing  land  into  fields,  especially  where 
lumber  and  stone  are  scarce.  For  obvious  reasons, 
the  thorn  has  always  been  a  favorite  for  this  pur- 

EDse  ;  Uicah  (vii.  4)  saya,  "Sharper  than  a  thorn 
edge,"    It  is  yet"  the  ordinary  fence  in  Palestine. 
The  relevancy  of  the  subject  here  arises  from  the 
fact  that  tools  and  machines  are  made  for  planting, 
training,  and  trimming  hedges. 

Thonis  for  hedges  were  used  by  the  Greeks  1000 
B.  c.  Homer  represents  Ulysses  as  finding  Laertes 
digging,  and  preparing  to  plant  a  row  of  quick-sets. 

"The  art  of  clipping  trees,"  says  Pliny,  "was 
invented  by  C.  Martiu.t,  a  friend  of  the  late  Em- 
peror Augustus,  within   the  last  eighty  years" 
(a.  d.  7&).    He  had  not  seen  the  beautiful  gardens 
!  of  Egypt 

In  some  of  the  principal  apple  counties  of  Eng- 
Und,  the  hedges  are  made  of  apple  and  pear  trees 
trimmed  to  the  proper  proportions.  In  Brecknock- 
shire, hazel  is  much  used  r  blackthorn  and  hawthorn 
are  also  common  ;  the  latter  is  more  used  than  any 
other  liedge  shnib. 

The  osage-orange  {^faclura),  honey-locust,  and 
some  varieties  of  mom,  are  used  in  the  United  States 
for  hedges.  Hawthorn  is  tlie  fkvorite  in  England, 
but  does  not  stand  our  climate.  Omemental  hedges 
are  made  in  this  country  of  privet,  althea,  spruce, 
arbor  vitie,  rose,  and  occasionally  a  pear  or  other 
trees  and  shrubs.  In  England,  the  laurel,  lauris- 
tinus,  arbutus,  Portugal  lanrel,  bay,  and  other  beau- 
tiful eveigreens  are  used,  but  they  do  not  so  well 
suit  this  climate. 

Hedces  are  planted  in  single  or  double  rows,  the 
latter  from  eignt  to  twelve  inches  apart.  The  plants 
about  the  same,  except  that  in  single  row  they  are  at 
a  distance  of  six  inches.  The  maclura  or  osage- 
orange  is  the  favorite,  and  has  a  great  tendency  to 
nin  up.  It  must  be  clipped  savsgely  to  make  it 
spread  below,  allowing  it  an  extra  three  inches  of 
liight  at  each  of  the  tnree  clippings  daring  its  first 
year's  growth.  In  succeeding  years  it  may  be  al- 
lowed to  advance  about  a  foot  a  year,  and  at  the  end 
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of  five  years  it  shonld  bo  five  feet  broad  at  bottom 
!Uid  five  feet  high,  slanted  on  each  Hide  to  «  cential 
ridffe.  A  lirst-rate  fence  is  horse-high,  pig-tight,  and 
bull-stroDg. 

Planted  in  a  single  row,  aiz  inches  apart,  a  mile 
of  hedge  will  take  10,560  plants.  A  double  row  — 
the  plants  eight  inches  apart  in  the  rows  —  will  lake 
15,840  plants.  A  fence  eight  rails  high,  staked  and 
doubk-ridered,  will,  for  the  same  distance,  take  7,080 
rails.   Board  fence,  five  booids  high  and  the  iMSts  six 


holding  plants  in  onler  as  to  distance  and  position 
while  being  set  in  the  furrow  prepai-ed  for  them. 
The  plants  are  clamped  and  supiwrted  at  their 


Fig.  2481. 


Ibdgt- Clipping  UwAme. 


feet  apart,  will  take  1,173  jwsts  and  13,200  feet  of 
lamber,  the  boards  being  six  inches  wide  and  one 
inch  thick.  To  this  latter  calculation  add  the  value 
of  the  nails;  and  in  each  mode  of  fencing  consider  the 
first  cost  of  putting  in  order  and  the  sub»;equent  wear 
aod  tear,  and  the  cost  of  renewal  of  the  rail  and 
board  fences,  and  of  clipping  the  hedges.  ' 

H«lge-clipping  tools  are  usually  shears  (see 
HKDGE-sREAits) ;  but  uuichiues  are  made  which 
pass  alongside  the  hedge  and,  by  their  revolving 
cotters,  trim  it  to  the  shape  to  which  the  cutting 
apjmratus  U  adjusted,  as  in  Fig.  2479. 

jSedgellog.  {Hydraulic  Engitieering.)  A  ma- 
chine  attached  to  the  stem  of  a  steamboat  or  borge, 


and  dragged  along  the 
bottom  of  ft  river  or 
watercourse  to  remove 
the  mud  or  accumulation 
on  the  land  side  of  a 
sluice,  by  raising  and 
disturbing  thn  mud  and 
silt  so  that  the  current 
will  carryitoff.  Itcon- 
sists  of  a  frame  nith  a 
revolving  reel  armed  with 
shovels,  which  dig  into 
the  mud  and  spade  it  up 
as  it  is  dragged  along. 
The  frame  is  of  4x6 
oak  scantling,  biaced,  and  diagonally  bolted.  The 
■padfs  are  4  inches  wide,  7  inches  long,  and  7  inches 
apart.  In  some  cases  it  is  hauled  by  capstan  and 
tackle,  or  moveil  by  the  current. 
Hedc»^Ian'ter.   {Hv^ndry.)   A  /rame  for 


Htdgt-HmUtr, 

proper  relative!  distance  between  adjustable  bare 
which  engage,  perforated  plates  in  the  posts. 
Hfldge-ahearB. 

^  lat;ge  scinsors  for 
trimming  the  ram- 
pant growth  of 
hedges.  In  the  ex- 
ample, the  blades  are 
for  the  shearing  action, , 
and  a  more  powerful 
cutter  E  E  U  provided 
for  stray  stalks. 

Hedg'ing-tools. 
{husbandry.)  The  im- 
plements for  hedging 
are  thus  enumerateu  by 
English  authority.  The 
items  may  be  useful. 

A  scuffle  hoe ;  blade 
7  inches  long,  handle  5 
feet  long. 

A  hedging  spade  3^ 
feet  long,  blade  6  inches 
wide. 

A  hooked  cutting-tool;  blade  9  inches  long,  1^ 
inches  broad ;  shaft  2^  feet  long ;  weight,  2| 
pounds. 

A  heavier  bill-hook  for  cutting  stems ;  blade  7 
Vlg.  248S. 


1) 


Htdging-  Toot*. 


inches  long,  1\  inches  broad  ;  handle  2^  feet  long. 
Toot  weighs  6  jKiunds. 

A  light  axe  weighing  3  pounds  ;  helve  3  feet 
long. 

Heel.    A  term  as  oppased  to  toe. 

1.  {Shoemakinq.)  A  block  built  up  of  piecea  of 
leather,  and  serving  to  elevate  from  the  ground  the 
rear  poriions  of  the  boot  or  shoe. 
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Heels  are  usnally  made  of  wveral  thickneaaes  of 
leather,  called  li^  or  taps,  which  are  fastened  to- 
gether and  to  the  inaole  and  quarter  by  pegs  or 
nails. 

Other  materials  are  used  for  heeU,  such  as,  — 

Wood.  Cast-iron. 
Vulcanite.  Metal.  Plated 

Brass  shells  Riled  with  wood. 

Shell  of  leather,  filled  with  composition  uf  saw- 
itust,  waate-leather  scraps,  and  glue  or  resin. 

Pieced  heels  are  m:ule  of  scraps  approximately  fit- 
ted together  in  a  mold  having  movable  sides,  and 
thf^n  compressed  so  us  to  bring  tnem  to  close  conjunc- 
tion nnd  the  required  form.  See  Bigelow's  patent, 
ti]  which  the  biank-heels,  built  up  in  readiness  for 
attachment  to  the  hoot,  are  punched  while  in  a  btate 
of  compression,  and  have  the  nails  partially  inserted 
rcadv  for  the  final  driving  which  fastens  them  to 
the  Doot.  In  some  cases,  as  a  siibUitute  for  tbe 
shared  rand,  the  upper  lift  is  made  baain-ahaped 
by  compression.  The  punching,  is  done  by  a  gang 
of  awls.  See  also  Ellis  s  patent  of  Dejember,  1863, 
reissaed,  for  pnuching  the  lifts  of  boots  and  shoes. 

After  the  blank-heel  has  been  made,  it  is  placed 
in  the  socket  of «  machine  against  the  boot  in  \toai- 
Uon,  and  a  plunger  drives  the  whole  gang  of  nails 
at  once  through  the  iitsole  and  counter,  and  clenches 
them  against  the  anvil  which  rcits  on  the  insole  of 
the  boot.  Or,  nails  are  forced  throiigh  the  inner 
sole  into  the  heel  from  within  ;  also,  from  the  outer 
or  wearing  surface  down  through  the  heel-lifts  by 
moans  of  rods  arranged  to  pass  tnrougli  nail-pIates. 

Julius  Cteaar  wore  high-heeled  shoes  to  increase 
his  apparent  stature,    'rhe  shoe  covered  the  foot. 

2.  A  term  as  opposed  to  head. 

(liauticat.)    a.  The  after  end  of  a  ship's  keel. 

b.  The  lower  end  of  a  soar  or  timber,  as  the  hettl 
of  a  mast,  of  a  boom,  of  tiie  bowsprit,  of  the  stem- 
post,  of  the  rudder,  of  a  sAore,  of  a  spar  when  uaed 
as  a  jib  or  »hear-poU,  eto.  . 

e.  The  lower  end  of  a  timber  in  a  frame ;  the 
oUier  end  is  the  head 

[Carpmtry.)  The  lower  end  or  foot  of  a  rafter 
where  it  rests  on  the  wall  or  plate, 

{Pin-arms.)  The  upper  end  of  the  butt-end  of 
B  musket  when  in  firing  position. 

The  tail  of  a  ^un-lock  hammer. 

S.  A  lean  or  inclination. 

(Ifautieal.)  a.  The  inclination  laterally  of  a  Tea- 
sel as  she  careens  under  a  press  of  sail.  Allowance 
for  the  heel  is  made  in  laying  guns,  a  pendulum 
being  used  for  the  purpose. 

In  careening  the  "  Royal  George,"  120  guns,  at 
Spithead,  1782,  to  get  at  a  water-pipe  which  d^- 
chaiged  below  the  water-line,  the  vnael  was  sunk  at 
her  moorings. 

"  Th^  made  tbe  tmmI  beel 
And  Uld  ber  on  her  ride." 

b.  Said    of  a 
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ship  when  deep  in 
the  wnter  aft. 
By  the  heel,  in 
contradistincti  o  n 
to  bt/  the  head. 

Heel-blank. 
(Shtxmak  ing. )  A 
set  of  lifts  fas- 
tened together  in 
readiness  for  at- 
tachment to  a 
boot  A  blank 
he^l. 

Heel-breaaf- 


ing  Ma-cUne'.  A  maohiQe  for  euttinff  down  the 
straight  fVont  face  of  a  boot  or  shoe  he«X  as  in  the 
example,  which  Im  two  ailjustable  jaws  as  a  means 
of  holding  the  heel,  and  a. cutter  and  gage-plate 
combined  with  the  said  jaws,  and  a  lever  with  pawl 
and  rauk  0[>ei-ating  on  one  of  the  jaws. 

Heel-bur'nlah-lng  Ma-ohine'.  See  Hef.u 
POLiitiiiNO  Machine  ;  BuitNitsiiiNc-uACHiNE. 

Heel-oalk.    {iHioemaking.)   A  roughing  for  a 
heel,  to  prvrcnt  the 
slipping  of  the  wearer  ng.  M6. 

on  ice  or  slippeiy  pave- 
ment. In  tne  exam- 
ple, it  consists  of  a 
strip  of  metal  fastened 
to  a  heel  by  making 
twoholea  on  either  side 
of  the  heel.  It  is  armed 
with  points,  and  fosily 
removable  on  account 
of  its  elasticity.  Ikti-Caik- 

Heel-chain.  {Nau- 
tical.)  A  chain  for  holding  out  the  jib-boom. 

Heel-onf  tar.  {Shomuikiag.)  One  for  cutting 
out  tlie  lifts  which  fonn  the  heel.  In  the  example^ 
the    cutters  are 

various  in  size,  and  "f- MB. 

are  hinged  to  the 
frame,  so  that  they 
can  I>e  let  down 
over  each  other.  A^-^f 
Tbe  heel-lifts  ai-o  f  M 
cut  to  graduated 
size,  and  merely 
require  beveling 
after  attachment. 
The  leather  is 
placed  on  the  cut-  Boot-Hid  Oalter. 

ters  and  forced 
down  by  blows  of  a  wooden  mallet. 

Heel-faoe  Drew'er.  {Shoemaiing.')  One  for 
niaping  and  dressing  off  the  lower  face  of  the  heel. 
The  lioot  is  held  by  a  clamp,  the  guides  of  which 
outer  the  rand,  and  so  hold  it  parallel  to  the  rotary 
disk-wheel  which  tnies  the  face,  and  a  burnishing- 
wheel  which  polishes  the  side. 

■HeeM'ron.  {ShoemaJeimg.)  A  plate  on  the  lover 
surface  of  a  boot  or  ahoe  heel,  to  increase  the  dura- 
bility. Sometimes  put  on  to  make  a  clattering  as 
in  some  fancv  dancett,  perhaps  the  eracovienne. 

Heel-ma'-ohlne'.  {ShoemaJnng.)  The  series  of 
machines  for  this  VSI- 
purpose  are  for 
cutting  out  lifli, 
or  making  them 
up  of  pieces  and 
compressing  them 
to  shape  ;  build- 
ingup  blank-heels 
by  fastening  to- 
gether in  pitjper 
order  as  to  size 
the  several  lifts  of 
which  a  heel  is 
composed ;  trim- 
ming or  bumiKh- 
ing  the  heels  to 
give  the  required 
eurvfl ;  breaking, 
that  i^  cntting 
down  the  Front ; 
cutting  the  seat 
for  the  heel ;  lay- 


ing  on  and  securing  the  rands ;  fastening  the  heels 
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to  the  boots  ;  dressing  tlie  WeUfaues ;  pnltsliing  tlu 
heels  ;  giving  th«  stitch-nmrka  uii  the  u\)[ii:r  surface 
along  the  edge.  These  opemtioos  are  usunlly  done 
by  separate  nischineSf  and  with  great  raiiidity. 

HMl-plat&  The  plate  on  the  butt-euJ  of  a  gun- 
stock. 

Heel-pol'lah-ing  Ma-ohine'.  {SkoetnaJcijig.) 
One  for  smootiiing  the  surface  of  a  heel  after  it  is 
iduped  mad  trimiund.    Thero  are  serentl  modes. 

1.  lu  tlifi  £1- 
rif  aUB.                   Us  and  Glidden 

macliine,  trim- 
ming and  bur- 
nishuigde  vices, 
actuated  by  a 
lever,  movu 
around  the 
surface  of 
the  heel, 
guided  by  u 
plate  having  the 
form  of  the  fin- 
ished heel. 

2.  The  boot 
ui  jackt^d  and  is 
.revolved 
jlagunst  a  ro- 
tating burnish- 
er, OS  in  Fig. 
2487. 

S.  The  boot  is 
clamped  to  the 
sliding  frame, 
aiid  the  polinher  reciprocated  over  the  surface  of  the 
heel  by  an  eccentric,  whose  i-od  is  connected  to  the 
ofidUating  arm.    (Pig.  2488.) 

4.  The  boot  is  jackcfl,  the  arm  6  (Fig.  2489)  reach- 
ing down  the  boot-leg  and  holding  tne  heel  to  its 
waL  The  heel  is  held  up  to  the  polisher,  and  the 
edge  of  the  heel  against  the  polisher^flange,  whtcli 
preventa  the  outer  lift  from  spreading  away  at  it« 


Statuniarji  Bitmiiha-ISaehlnt. 


<-'\-ffi  while  the  jack  is  being  rocked  to  bring  the  whole 
<-<l;^  of  the  heel  under  the  action  of  the  stationarj' 
polisher. 

Bedp^MMt.  1.  iSkif^ilding.)  The  post  which 
rapports  the  outer  end  of  a  propeller  shaft. 

2.  That  stile  of  a  gate  to  which  the  hinges  are 
attached. 

3.  The  post  to  which  a  gate  or  door  is  hung. 

4.  The  quoin-post  of  a  lock-gate. 
Heel-zUK.   {Hu^ndry,)   The  ring  which  is 

tightened  by  wedges  and  confineK  the  scythe-blade 
to  the  snath. 

HeelKOWpe.  {iFenUieal.)  A  rope  for  hauling  on 
the  heel  of  the  bowsprit  to  run  it  out 


Heel-seat  Cut'ter.  i^Slwr.imkiiuj.)  Ono  ein- 
pluyud  to  cut  out  the  coiicuvity  in  tlu:  hwl  to  lit 
U[>on  the  convexity  cauued  by  the  lililiiz  piece  of 
the  shank.  The  invention  combines  with  a  re- 
ciprocating guugc-like  shank  mcaus  for  relative 
adjustment  between  the  knife  and  lieel-holder, 
adapting  the  same  machine  to  cut  heel-seats  to  fit 
upou  ditl'ei'ent  hhanks. 

Heel-shave.  {Skoemaking .)  A  hand-tool  like 
a  ^jokC'Siuivc,  to  shape  the  heel  after  the  lifts  of 
approximate  shape  have  beeu  fastened  together. 

The  attaching  screws  of  the  curved  blade  posts 

F^.aiDO 
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through  slots  in  the  bridge-iiiece  and  allow  uyust- 
ment  of  the  blade.  The  guard-piece  is  removable, 
to  admit  sharijening  of  the  blade. 

Heelp^ap.  (Shoemakiatg.)  One  of  the  pieces  or 
thicknesses  of  leather  of  which  a  heel  is  built  A. 

li/f.. 

Heel-tooL  {Mclal-Cuming.)  A  form  of  metal- 
turning  tool  in  which  the  heel  of  the  tool  is  sup- 
ported on  the  rest    The  helve  has  one  piece  vhidi 
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rests  on  the  shoulder,  and  a  handle  whereby  the  cut- 
ting ed^e  is  adjusted  as  to  presentation  to  the  work. 

Heel-trim'mer.  (Shoemakijig.)  a.  A  machine 
in  which  the  edges  of 


the  lifts  are  pared 
down  so  as  to  faring 
the  heel  to  symmetri- 
cal shape.  In  the  ex- 
ample, the  collar 
limits  the  depth  of 
cut  made  by  tne  bur. 
The  adjustable  table 
board  adapts  the  bur 
cutter  to  the  varying 
depths  of  the  boot- 
heels,  and  the  stud  or 
roller  steadies  and  sup- 
ports the  heel  while 
oeiiig  trimmed.  The 
shape  of  the  rotary 
cutter  O  determines 
the  contour  of  the 
lieel,  which  is  oscil- 
lated on  the  roller  K 
to  bring  each  part  of 
itsxurfacc  to  the  cutter. 


Fig  2402 


See  also  Heel-polishing  Machines,  which  differ 
but  slightly  in  construction,  the  principal  variance 
being  in  the  surface  of  the  roller. 

b.  A  hand-tool  for  shaping  the  curve  of  the  heel. 
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Fig.  2498.  A  curved 

knife  set  in  & 
Bhaiik  whost! 
lower  end  by 
Icon  tact  with 
the  lower  Bur- 
face  of  the 
heel  forms  a 
guide. 

Hefl  iyimmtr.  H  6  6  r  . 

(  fVeavin'i. ) 

The  length  of  two  cnts  or  leas  of  linen  or  woolen 
thrcad.s. 

Hell-oal  Spring.  A  spring  whose  coiln  have  a 
gradually  decreasiog  diainetfr,  ns  the  mainspring 
of  a  watch.  It  may  lie  in  one  plane  like  a  fake  of 
rope,  one  layer  of  rope  iis  coiled  up ;  or  it  may  be 
like  the  architoctural  helix  or  the  helix  of  a  shell, 
aud  aystime  a  eoniral  forTn. 

A  spiral  spring  is  a  coll  whose  rounds  have  the 
Hsme  diameter. 

A  helical  spring  whose  coils  are  in  the  same 
plaae  in  used  by  alternately  expanding  and  cuu- 
tracting  in  that  plane,  as  with  the  pendulum  s|>rin;^ 
and  mainspring  of  an  ordinary  watch. 

When  the  spring  is  more  or  less  conical,  it  may  be 
Us<'d  either  iu  the  way  just  stated  or  by  compreasiou 
in  the  line  of  its  axis. 
Hel'i-oo-graph.   An  instninient  for  describing 
helices.    The  small  wheel  ro- 
Flg  ^491.  tates  on  the  screw-sliaft  and 

revolves  around  the  fixed 
point,  movingtowards  or  from 
Helicograph^(^  tlie  said  center,  according  to 
the  direction  of  its  revolution  ; 
the  pencil  describing  a  helix,  the  distances  1>etween 
the  intersections  of  an  ordinate  with  the  spiral  are 
e(|ual  to  the  pilrJi  of  the  screw. 

Hel'i-oon.  (Music.)  A  form  of  wind-instru- 
ment of  metal,  resembling  a  French-horn,  but  hav- 
ing keys  and  valves.'  They  are  made  cn  suite,  that 
is,  of  various  aizen  nad  compass.    See  Hoiin,  e. 

He'li-o-chrome.  (Photography. }  The  name 
given  by  Nicnce  de  St.  Victor  to  the  products  of  his 
pmcess  for  ptiotographing  in  the  natural  colors.  A 
consummation  devoutly  to  be  wished,  often  announced 
with  a  flourish  of  trwmjtets  and  a  new  name,  but 
not  yet  seen.    Some  indications  yet  atfonl  a  hope. 

He'll>o>chro'iiio-t7pe.  (Phhtogmpky.)  A  sun- 
picture  in  the  natural  colors  :  long  desired,  partially 
obtained,  but  always  fugitive  — so  far. 

He,11-o-graplL  (Photography.)  1.  A  sun-pic- 
ture. Heliofjraphy  is  the  name  given  to  the  art  of 
taking  sun-pictures  by  Nic^phore  Niepce,  who  was 
the  fii-st  to  take  a  permanent  picture.  He  used  the 
bitumen  of  .Tudea  on  tin  and  pewter  plates.  He 
commenced  in  18H,  thus  preceuing  Doguerre,  who 
worked  upon  silver  plates  with  the  vapora  of  iodine 
and  mercury.  In  1829  they  became  associated,  and 
thereafter  they  worked  together.  See  Photocuaphy. 

2.  An  instrument  constructed  by  De  In  Rue  for 
obtaining  photographs  of  the  sun.  It  is  mounted 
ei^uatorially.  The  image  of  the  sun,  0.466  inches  in 
diameter  at  the  focus,  is  enlarged  to  nearly  4  inches 
by  means  of  a  secondary  object-glass,  and  this  image 
is  received  on  a  photographic  plate.  The  sun's  light 
is  so  intense  that  not  only  has  the  aperture  to  be  cut 
down  to  2  inches,  hut  an  instantaneous  apparatus  of 
)>cculiar  construction  has  to  be  employed.  When 
the  picture  is  about  to  be  tnken,  an  opening,  of 
an  inch  wide,  flashes  across  the  axis  of  tlie  secondary 
object -glass,  and  the  rays  from  the  different  parts 
of  the  disk  pass  through  it  in  succession  and  are  de- 
picted on  the  collodion  plate.  —  Bra.N'DE. 


He'll-o-graph'lo  En-graT'ing.  (Photography.) 
The  process  of  N  ieitce  de  St  Victor  was  to  coat  a  plate 
with  bitumen  ;  expo.se  it  with  an  engraving  over  it, 
the  bitumen  being,  by  the  joint  action  of  light  and 
oxygen,  rendered  insoluble  by  the  usual  solvent. 
The  solvent  then  removes  the  parts  protected  by  the 
lines  of  the  engraving,  and  the  hare  metal  is  etched 
by  an  acid. 

Fox  Tall»t  coated  the  plate  with  gelatine  and  bi- 
chromate of  potash,  and  exposed  It  under  a  positive. 
The  gelatine  became  insoluble  where  the  light  acted  ; 
where  the  film  had  lieen  ]irotected  by  the  lines  of 
the  engraving  it  was  washed  away  by  water,  and  the 
lines  were  bit  in  Ly  bichloride  of  platinum,  or  per- 
chloride  of  iron,  the  other  parts  of  the  plate  being 
protected  by  the  film. 

Salmon  and  Garnier  produced  another  process,  in 
which  a  brass  plate  was  subjected  to  the  action  of 
iodine  vapor  and  then  exposed  under  a  negative. 
Being  then  rubWd  with  wadding  charged  with 
globules  of  niercurj',  the  latter  is  found  to  adhere 
only  to  the  parts  corresponding  to  the  blacks  of  the 
negative.  An  ink-roller  being  passed  over^  it,  the 
amalgamated  parts  refuse  the  ink  and  form  lights  on 
a  black  ground.  The  variations  in  the  process,  and 
also  those  incident  to  the  different  proceedings  there- 
after, to  fit  it  to  be  used  as  a  copper  plate  by  etching, 
or  in  the  manner  of  a  litbograpnic  stone,  cannot  Iw 
hero  detailed.  See  Sutton'sUict.,  "  Photography." 

HeU-om'e-ter.  1.  [tJjitics.)  A  double  object- 
glass  micrometer  (see  Wickometeu).  called  a  Leli- 
ometer  from  its  being  originally  used  for  measuring 
tlie  angle  subtended  by  the  sun.  The  telescope,  in 
whose  lield  it  is  placed,  is  nsually  of  large  size  and 
mounted  equatorially  ;  that  is,  having  two  axes  of 
motion  at  right  angles  to  each  other  ;  one  paral- 
lel to  the  axis  of  the  earth  and  the  other  to  the 
equator. 

The  instrument  was  suggested  by  Roemer  about 
1678,  and  brought  into  use  by  Bougiier  about  1748. 
0.  Chambers  credits  its  application  or  improvement 
to  De  Chaimtres,  a  French  naval  officer  of  the  last 
century. 

The  object-glass  is  divided  diametrically,  and  the 
parts  are  capable  of  motion  in  their  own  planes,  and 

Fig.  2495. 


Ueliomrtrr 


through  considerable  intervals  by  means  of  screws, 
and  thus  their  optical  centers  can  he  separated. 
Each  half-glass  forming  a  sftparate  image  of  any  ob- 
ject, the  two  images  will  he  at  an  angular  distance, 
dejiendent  on  the  amount  of  sejwration  of  the  cen- 
ters of  the  two  half-glnsses.  Dolland  called  it  "a 
divided  objcct-glns^  micrometer." 

2.  A  form  of  dial.    An  instrument  for  ascertain- 
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ing  the  solar  time  in  tiW  latitudes,  and  for  ascertain- 
ing the  latitude  when  thu  apparatus  ia  set  at  Qoou 
according  to  the  date.  Also  tor  ascertaining  the  date 
and  length  of  day,  sunrise  and  sunset,  otherconditions 
being  established.  Also,  the  diHerences  of  time  b<;- 
tween  two  places,  the  position  of  the  earth'a  axis  tn 
relation  to  the  level  at  the  point  of  observation, 
etc   It  does  not  admit  of  a  briff  description. 

^to'U-O-BOope.  {Optics.}  The  name  given  by 
Svheiner  (1625)  to  an  instrument  of  his  own  inven- 
tion for  observing  the  sun  without  hurting  the  eye. 

Snch  instruments  hare  a  semi-opa^^tie  medium  ; 
shat  off  the  greater  portion  of  the  rays  ;  or  have  re- 
flectors which  transmit  but  a  small  jwrtion  of  therayx. 

Huyghens,  in  making  a  conipanson  of  the  inten- 
uities  oi  the  solar  light  and  that  of  Sirius,  employed 
upon  the  former  a  tube  having  a  very  smoJl  aperture 
at  one  end,  into  which  was  inserted  a  minute  globu- 
lar lens,  which  allowed  only  yt^tt  of  the  solar 
didk  to  be  seen.  He  found  this  portion  afforded  a 
light  equal  to  that  of  f^irius,  and  concluded  that 
Sirius  was  27,6S4  times  more  distant  than  the  una. 

He'U-O-atati  (Opti4a.)  An  iustmment  invented 
by  Gravefsand,  1719,  by  which  a  sunbeam  may  be 
steadily  directed  to  one  spot  during  the  whole  of  its 
diurnal  period.  Improved  by  Malua,  Foacault,  and 
Daboeq. 

The  object  of  the  instrument  is  to  make  a  sunbeam 
apparently  stationary  for  purposes  of  experiment, 
obviating  the  inconvenience  andog  fran  the  contin- 
oal  change  of  direction  of  the  solar  mya. 

It  consists  of  a  plane  metsllic  mirror,  liaving  a 
vertical  and  horizontal  movement,  and  of  a  clock, 
the  index  of  whiiih  moves  in  a  plane  parallel  to  that 
of  the  equinoctial.  The  extremity  of  the  index  is  con- 
nected by  a  rod  attached  behind  the  mirror  in  the 
line  of  its  axis.  See  Heliothope  ;  Sular-caheka. 

BefU-o-trope.  iOptiet.)  a.  A  geodetieal  inxtni- 
nent  used  to  reflect 

a  ray  of  light  to  a  ««•  zm. 

distant  station. 

The  heliotrope 
Dsed  in  the  British 
triangulation  has  a 
silvered  disk,  and 
has  been  seen  at 
one  handred  miles 
distance,  fromCiim- 
bei^rad  to  Iruland. 


h.  The  helio- 
troi«  is  used  to 
illuminate  ntv- 
ativea  in  the 
Bolar-caniera  in 
making  enlar^d 
pictures.  The 
object  is  to  keep 
the  axis  of  the 
instmment  in  di- 
rect solar  pnwen- 
Httiotrope.  tation  by  instrU' 

mental  means. 

In  the  example,  the  optical  axis  of  the  instrument 
is  brought  parallel  with  the  sun's  rays,  and  kept 
coincident  therewith  by  the  adjustments  described, 
a  motor  and  a  pendnlam,  or  other  time-keeper. 

c  The  ancient  Greek  polos  or  h^liotrophion  was  a 
basin  in  the  middle  of  u-hich  wasaper^iendicularstalf 
or  finger,  whose  shadow  indicated  on  luies  the  twelve 
parts  of  the  day  ;  so  it  wat  a  kind  of  dial. 


Heli-o-typa.  (PhOograpky.)  Speaking  gen- 
erally :  any  pixiceBS  for  obtaining  pictures  oy  the 
actinic  power  of  the  sun's  rays  on  a  prepared  surface, 
from  which  to  print  in  fatty  inks.  Specifically,  the 
Edwards  process  developed  step  by  step  in  the  foU 
lowing  way. 

The  action  of  hot  water  on  gelatine  is  to  dissolve 
it ;  the  action  of  cold  water  is  not  to  dissolve  it,  hut 
to  fill  up  the  pores  and  swell  it  up,  just  as  in  the 
case  of  a  sponge.    As,  after  ex]>nsure  to  light  in 

Sivsence  of  a  bichromate,  hot  water  will  no  longer 
issolve  gelatine  ;  so,  after  exi>osurc,  cold  water  will 
no  longer  expand  it,  —  can  no  longer  penetrate  the 
pores.  The  light  has  had  the  effeut  of  closing  the 
|x>res,  and  thus  rendering  the  gelatine  water-proof. 
If  a  plate  be  covered  witli  bichromated  gelatine,  antl 
exposed  to  light  under  a  negative,  certain  pores 
will  be  completely  closed  ;  the  medium-tones  will 
have  the  pores  partly  closed  ;  and  in  the  unli^hted 
parts  tlie  condition  of  the  gelatine  will  be  un- 
changed. If  this  plate  be  steeped  in  cold  water, 
some  portions  of  it  ^  those  where  liKht  has  not  acted 
—  will  absorb  water,  and  others  will  refuse,  to  do  so, 
having  been  water-proofed  by  light.  On  mbbing 
grease  over  the  nlate,  the  result  will  be  that  where 
the  pores  are  full  of  water  —  that  is,  where  the  light 
has  not  acted  —  the  grease  will  not  touch  the  gela- 
tine ;  but  where  the  light  has  acted,  the  pores  are 
closed,  there  is  no  water,  and  grease  attaches  itaelf 
i-pudily  ;  where  the  Ught  has  partly  closed  the  pores, 
the  small  quantity  of  water  absorbed  does  not  pre- 
vent a  small  quantity  of  grease  attaching  itself. 
Lithographic  inli  is  simply  grease  to  which  coloring 
matter  has  been  added ;  and  a  lithographic  roller 
charged  with  such  ink,  and  rolled  over  such  a  plate, 
speedily  reveals  the  light-produced  iuiuge. 

This  method  was  discovei-ed  by  I'oitevin,  and 
)«tented  by  him,  as  early  as  1855.  The  process  was 
not  immediately  successful,  owing  to  the  spongy 
and  delicate  nature  of  gelatine,  the  difficolty  of  ob- 
taining intensity  in  the  inking  of  the  depressed  por- 
tions, and  the  lack  of  shaniness. 

Du  Motay  and  Marechal  uswl  a  very  thin  film  in 
working  by  the  Poitevin  method,  but  failed  to  make 
the  gelatine  withstand  the  pressure.  They  aUo  sub- 
stituted alkaline  trichromates  for  acid  bichromates, 
and  proposed  the  addition  of  reducing  ogenta. 
Herr  Albert  of  Munich  next  prodncra  some  re- 
sults by  a  similar  method.  His  plan  of  «-orking  is 
somewhat  as  follows :  instead  of  a  lithograimic 
stone,  a  glass  plate  is  employed,  of  considerable 
thickness.  On  this  ia  placed  a  layer  of  gelatine  and 
bichromate,  which,  when  dry,  is  hardened  through 
the  gla£s  from  the  back,  Iqr  exposure  to  light.  Sa 
the  top  of  this  is  placed  a  second  thin  co^nff  of 
gelatine  and  bichromate ;  and  tliis  is  exposed  to  liriit 
under  a  negative,  and  then  hardened  by  chemical 
means.  In  this  manner  a  compound  pnnting  film 
is  obtained,  having  the  necessary  thickness  to  stand  a 
certain  amount  of  wear  and  tear,  whilst,  from  its 
construction,  the  difficulty  of  the  swelling  of  tlie 
gelatine  is  to  a  grt»t  extent  got  over ;  the  plate  is 
then  inked  and  printed  in  the  usual  way.  This  is 
known  as  Alberttpe  (which  see.) 

Edwanls  added  to  the  known  data,  prodncing  a 
film  whirh  is  movable.  By  the  addition  of  alum, 
more  fS]M>ci«lly  chrome  alum,  to  the  gelatine,  a  film 
can  Iw  produced  consisting  of  a  tough,  tawny,  in- 
soluble substance,  like  leather  or  parchment,  ca- 
pable of  standing  an  apparently  unlimited  amount 
of  rough  nsage.  Edu*ards  discovered  that  gelatine 
micht  be  converted  into  this  substance,  but  that  it 
still  retained  its  ])ro|»orty  of  licinj^  acted  on  by  light 
in  presence  of  a  bichromate,  and  of  receiving  and 
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refusing  greasy  ink.  The  practice  in  to  produce 
by  light  on  a  sheet  ot  bichromatisetl  gelatint,  by 
means  of  a  photographic  negative,  the  same  result 
that  is  prodiicml  m  lilhoffiuphy  by  drawing  on  a 
stone  with  a  greasy  ink  ;  Uiat  is  to  say,  where  the 
light  has  ai:ted,  just  as  where  gi-easy  ink  has  been 
used,  water  is  repelled  ;  where  light  has  not  acted 
water  is  absorbed  and  grease  repelled,  and  where 
light  has  partly  acted,  aa  in  the  half-tones  of  a  nega- 
tive,  water  is  partly  absorbed  and  grease  partly  re- 
pelled. Ordinary  g.^latinc  is  dissolved  in  warm  wa- 
ter, and  a  sufficient  quantity  of  bichromate  of  polash 
is  added  to  render  it  sensitive  to  light,  and  of  alum 
to  make  it  very  hard  and  durable.  This  is  poured 
on  a  level  nlate,  previously  rubbed  over  with  wax, 
and  is  drieu  in  tlie  dark  by  means  of  heat  As 
soon  as  dry,  or  vhen  letiuired  for  use,  the  sheet  of 
gelatine  ts  stripped  from  the  plate,  and  printed  under 
a  photographic  native ;  the  side  of  the  gelatine 
which  has  been  next  the  glass,  and  which  is  uonse- 
quently  free  from  dust,  etc.,  being  that  un  which 
tne  image  is  obtained.  When  the  picture  ai>pe-ars 
sufficieutly  plain,  the  sheet  of  gelatine  is  1»kcn 
from  under  ths  negative,  aiul  made  to  adhere  to  a 
metallic  plate.  The  method  of  adheuon  used  is  tlint 
of  atmospherie  pressure.  The  sheet  of  gelatine  and 
the  metallic  pkttt  are  put  together  under  vater  ;  as 
much  of  the  water  as  posdble  is  got  rid  of  fmni  be- 
tween the  two  surfaces,  the  gelatine  absorbs  the 
remaiuder  so  that  a  vacuum  is  created,  and  the  pic- 
ture is  thus  attached  to  the  plate  by  the  weight  of 
t^'  atmosphere.  The  snpenluous  chemicals  'are 
soaked  out  with  water,  and  the  plate,  with  the 
printing-surface  of  gelatine  attached,  is  placed  on  an 
ordinary  platen  printing-press,  and  inked  up  with 
ordinary  lithographic  ink.  As  in  lithography,  it  is 
necessary  after  every  impression  to  damp  the  plate 
with  water.  A  mask  of  paiwr  is  used  to  secure 
white  margins  for  the  prints,  and  the  impression  is 
then  puUral  and  is  ready  for  issue.  Two  or  more 
iuks  are  sometimes  used  in  the  proilnction  of  one 
picture,  as  it  is  found  that  whci-e  the  light  has 
acted  deeply  a  stiff  ink  is  reiiutred,  but  where  it  has 
acted  not  so  deeply  —  that  is,  in  the  lialf-tones — a 
thinner  ink  may  ha  used.  So  that  a  stitf  ink  is 
iirst  used  for  the  shadows,  and  a  thinner  ink  after- 
wards for  the  half-tones,  lu  this  manner  several 
inks  may  be  nsed  in  printing  one  impression.  The 
effect  of  India  or  other  colored  tint  is  obtained  by 
using,  instead  of  ordinary  water  for  dampening  the 
plate,  water  with  some  color  in  it.  The  paper  ab- 
sorbs a  certain  amount  of  water  out  of  the  plate,  and 
with  it  the  desirable  amount  of  color.  The  ordinary 
rollers  are  not  found  to  he  satisfactory,  and  a  mix- 
tnre  of  gelatine,  glycerine,  and  castor-oil  is  used. 

Edwards's  process  is  worked  in  the  tTnited  States 
by  James  R.  Osgood  k  Co.,  publishers,  of  Boston, 
who  own  the  patents. 

He'lix.  1.  A  curve  generated  by  winding  a  line 
around  in  a  coil  of  gradually  increasing  radius,  and 
maintaining  the  same  plane ;  or  by  winding  the  line 
on  a  cone  on  which  it  ascends  in  winding. 

The  flat  watch-spring,  or  the  fakes  of  rope  in  a 
tier,  arc  instances  of  the  flat  helix. 

The  coiiicil  helix  U  shown  at  w  x  (Fig.  1 1 43),  and  is 
common  an  a  spring  in  bed-bottoms  and  upholstery. 

2.  (Arehiteeiure.)  The  volute  under  the  abacus  i 
of  the  Corinthian  capital.  | 

The  words  iulir,  coil,  and  spiral  should  not  be  Dsed  '• 
as  if  they  were  mere  synonyms.    Preferably,  coil  is  ^ 
the  generic  word,  and  signifies  a  winding ;  a  helix  is  a 
flat  or  conical  coil,  as  jugt  descrilied ;  a  spiral  is  a  coil  ' 
which  ad  vanccsin  the  direction  of  the  length  of  itsaxis, 
like  s  wire  which  is  wound  around  a  cylinder  main- 


taining contact  therewith  throughout  the  length  of 
the  wire  so  wound,  and  progressing  in  the  length  tiS  its 
axis  ;  the  npiral  is  seen  in  the  cnrononieter- balance 
(Fig.  532)  and  in  the  car-springs  m  tow  (Fig.  lliS). 

Hel-len'O-type.  (Photograph;/.)  A  picture  in 
which  two  finished  photographs  arc  used.  One  is 
taken  very  light,  the  paper  made  translucent  byvar- 
nish,  tinted  on  tiu  back,  and  laul  the  stronger  print, 
so  that  there  is  a  combination  of  effects. 

Helm.  (NaaUeal.)  The  rudder  and  its  opera- 
tive parts  ;  such  as  tilUr  or  vAeel. 

"Theshijis.  .  .  .-are.  .  .  .  tamed  about  with  a 
very  small  /^Zm,  whithersoever  the  goTetnorlisteth." 
—  Jamrs  iii.  4. 

When  the  helm  is  a-8taH)oard  the  tiller  is  over  to 
the  right  side,  the  helmsman  looking  forward. 

A-port :  it  is  to  the  left  aide. 
;  it  is  to  the  weather  side. 

Down:  it  is  to  the  lec  side. 

Helm-port.  The  opening  in  the  counter  Uirongh 
which  the  head  of  the  rudder  )issses. 

Hel'met;  Helm.  a.  Defensive  armor  for  the 
head.  Caajue,  hfod-piece,  fltorion,  are  other  names 
for  the  same  thing.  It  was  anciently  formed  at  Aim, 
leather,  liraas,  iron,  and  still  survives  in  the  metallic 
and  leather  helmets  of  European  armies. 

Dr.  Abbott's  collection  in  New  York  has  the  hel- 
met of  Sheshonk  or  Shishak,  with  his  cartouche 
upon  it. 

Herodotus  states  that  "the  Carians  were  the  in- 
ventors of  three  things,  the  use  of  which  wai  hor> 
rowed  from  them  by  the  Greeks  ;  they  were  the  first 
to  fasten  crests  on  helmets,  to  put  devices  on  dhielda, 
and  handles  on  shields." 

Herodotus  describes  (Book  Vll.)  the  following 
licod-dresses  of  the  nations  forming  the  motley  anny 
of  Xerxes :  — 

*'  The  Assyrians  had  helmets  of  bronze  or  iron." 
Layard  found  some  of  the  latter  metal  at  Nine\-eh. 

The  Scythians  had  "tall,  stiff  caps,  rising  to  a 
point."    They  were  probably  of  felt 

The  Ethiopians  "  wore  upon  their  heads  the  BcalfM 
of  horses,  with  the  ears  and  mane  attached  ;  the 
eara  were  made  to  stand  upright,  and  the  maue 
served  as  a  crest" 
'  The  I'aphlngonians  had  leather  helmets. 

"The  Throcians  wore  skins  of  foxes  myaa  their 
heads. " 

"The  Chalybea  had  brazen  helmets,  and  above 
these  they  wore  the  ears  and  honis  of  an  ox  fashioned 
in  brass.    They  had  crests  on  their  helms." 

"  The  Milyieans  had  skull-caps  of  leather." 

The  Moschians  and  Colchians,  wooden  helmets. 

The  Mares  had  phdted  leather  helmets. 

The  Persians,  soft  caps. 

The  Lycians,  hats  with  plumes. 

Some  of  the  Assyrian  contingent  wore  fillets  round 
the  head,  —  perhaps  turbans. 

b.  A  divers  helmet  is  made  of  thin  sheet-copper, 
furnished  with  eye-holes,  the  glass  of  which  is  pro- 
tected by  brass  wire.  It  voines  well  down  over  the 
breast  and  back,  and  is  fastened  by  rivets  to  a 
water-proof  canvas  jacket,  so  tightly  that  no  water 
can  penetrate. 

To  the  helmet  are  attached  the  elastic  tubes  by 
which  vital  air  is  supplied  to  the  diver  and  the  ex- 
hausted air  removed.  The  supply-pipe  communi- 
cates above  with  the  barrel  of  an  oir-pump,  and  the 
fntsh  air  from  above  is  made  to  im^nge  upon  the 
inside  surface  of  the  gla.sses  so  as  to  evaporate  the 
moisture  condense<l  from  the  breath  of  the  diver. 
See  Armor,  Surhakine  Diver's,  page  714. 

Helve.  I.  The  handle  or  .shaft  of  a  chopjiing-tool, 
such  OS  an  axe,  adse,  or  hatchet   See  Hahdlk. 
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HEMP-BRAKE. 


2.  A  tilt-hammer,  used  for  shingling  tha  balls  as 
they  come  from  the  puddliug-fumace. 

HelTd-ham'mer.  A  ponderous  blacksmith's 
hammer,  trii>ped  by  the  helve  and  oscillating  on 
bearings.    A  trip-hammer. 

Hem'a-drom'e-ter.  (Surffieal.)  An  iiistrnraeiit 
for  measuring  the  velocity  of  the  blood  in  the  arte- 
ries. 

Hem'a-dyn'a-mom'e-ter.  {^iurgiceU.)  An  in- 
strument for  nicasuring  the  force  of  the  can'eut  of 
blood  in  the  arteries,  by  ascertaining  the  liight  to 
which  It  will  raise  a  columti  of  mercury. 

Ham'i-Bpherea  of  Mag'de-burg.  Devised  by 
Otto  Giiericke,  1654,  to  iUnstrate  the  pressure  of  the 
atmosphere.   See  MAODEBtTiiG-HBMlsPHEREs. 

Hem'mer.  An  attachment  to  a  sewing-machiue 
for  turning  over  the  edge  of  a  piece  of  fabric  or  a 
garment,  in  order  that  the  flap  may  be  stitchcil 
down.  As  the  fabric  is  fed  along,  the  eilge  is  turned 


BetmnkoiA^  Syiing*. 


It 


over  in  a  curved  pntU, 
and  is  then  flattened  by 
the  presser-foot  ready  f»r 
stituning  by  the  needle.  < 
Hem  or-r  h  o  1  d '  a  1 - 
syr'inge.  (Snrgieal.)  A 
form  of  iujection-syringo 
for  thv  treatment  of  pilvtu. 
In  the  example,  the  nip- 
ple on  the  bulb  enters  tiia 
rectum,  and  a  stream  of 
cold  water  is  pass  d 
through  the  bulb,  a<.id 
circulates  within  the 
clo.wd  portion  within  the 
rectum. 

Hemp.  Hemp  is  not  mentioned  in  our  transla- 
tion of  the  Hebrew  Scriptures,  and  but  sparingly  in 
the  Greek  classics. 

Hesio<l  ami  Homer  make  no  mention  of  hemp, 
is  hrst  mentioned  by  Herodotus  :  — 

"  Hemp  fjrows  in  Scythia  ;  it  is  very  hko 
flax  ;  only  it  is  a  much  coarser  and  taller 
plant ;  some  grows  wild  about  the  country, 
aonte  is  produced  by  cultivation.  The  Thra- 
eians  maJn  garments  of  it,  which  closely  re- 
semble linen."  —  Herodotus,  IV.  74.  He 
elsewhere  states  that  they  bny  it  of  the  North- 
em  people. 

H&sychius  8a3rs  the  Thracian  women  mode 
sheets  of  hemp.  The  people  of  that  country 
yet  wear  tunics  of  hemp,  and  some  are  em- 
ployed in  towing  the  beats  on  the  Danube 
netween  Pesth  and  Vienna. 

Hempen  ro))es  were  used  on  board  the  "Sym- 
Cusia,"  huilt  for  Hiero,  as  recorded  by  Mos- 
cbion.  There  are  many  other  notiires  of  hemp 
by  later  authors.  It  was  imported  in  the  hank 
or  bale  from  the  country  nf  the  Rhodaunus, 
which  empties  into  the  Vistula.  The  Greeks 
and  Romans  used  tow  for  calking  the  seams  of  their 
vessels,  but  did  not  cultivate  it  Defore  the  Christian 
era. 

Hemp  was  known  to  the  Roman  naturalists,  but 
does  not  seem  to  have  been  usetl  as  a  fiber  plant. 


It  was  known  to  the  Anglo-Saxons,  and  the  mode 
of  prejuiring  and  beating  it  is  given  by  Strutt. 
Hempen  cloth  became  couiuiun  in  Middle  and  South- 
ern Knrope  in  the  thirteenth  century. 

For  sjR-cilic  lijit  of  appliances  in  thii  treatment  and 
manufacture  of  hemp  and  other  fiber,  see  UOTTOX, 
Flax,  Wo(il,  Hemp,  etc..  Appliance. 

Hemp-brake.  A  machine  in  which  rotted  and 
8ubse([uently  dried  henip-stalksare  beaten  to  remove 
the  haik  and  cellular  pith  from  the  liber.  Among 


the  forms  of  the  machine  may  be  noticed  the  simple 
sword  or  slats  driven  between  tn  o  slats  set  e(^  up ; 
the  hemp  is  laid  crossways  of  the  slats,  and  is  violent- 
ly bent  by  the  blow,  cracking  off  the  scale  of  burk  and 
powdering  the  pith. 

In  Fig.  24dd  the  slats  of  the  reciprocating  portion 
and  of  the  bed  are  arranged  in  gangs,  to  break  the 
stalks  which  are  laid  crossways  Itetween  them.  The 
brake  is  in  a  gate  which  moves  in  guides  by  means 
of  a  pitman  from  a  wheel  above. 

Other  forms  of  brakes  have  rotatory  motion.  A 
series  of  fluted  rollers  whose  projections  interlock 
like  cogs.  Slatted  interlocking  cylinders.  Planetary 
systems  of  fluted  rollers,  o|ierating  on  beds  of  fluted 
rollers.  In  the  example,  the  hemp  is  passed  between 

Fig.  2600. 
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Hrmp-Brai*. 


braking  rollers  and  thenoe  is  carried  forward  by  and 
between  endless  slatted  carriers,  where  it  is  broken 
by  the  action  of  oscillating  beaters  above  and  below, 
whose  teeth  strike  it  in  concert  between  the  bats  at 
the  carriers. 
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HIDE. 


Hflmp-bar'vMt^r.  {jigriatUure.)  A  Kaping- 
machine  for  hemp.  Hemp-harvestcra  resemble  those 
for  com  in  their  adaptation  to  operate  upon  tall  top- 
heavy  iitalks,  but  as  the  stalk  of  tlte  nemp  the 
valuable  portion,  tb«  machine  ia  made  to  cut  low. 
One  Ibrm  of  the  machine  is  a  puUcr  which  grasps 
the  stalks  near  the  ground  and  nproots  them. 
Among  the  varieties  at  niachinits  may  ne  cited  a  low 
platromi  on  wheeK  with  a  cntter-bur  in  front,  a  reel 
to  gather  them  to  the  knife  ami  direct  them  over  into 
a  cmdle  where  they  are  collected  in  a  bunch.  In 
another  form,  the  stalks  arc  caught  by  an  ami  till  a 
shock  is  collected.  In  another,  the  stalks  fall  on 
an  obliquely  ti^versing  apron  which  conducts  them 
laterally  and  dischaiges  them  upon  the  ground  out 
or  the  way  of  the  horses  the  next  time  round.  A 
Htalk-pulter  consists  of  a  pair  uf  revolving  disks  on 
axes  set  at  an  obtuse  angle  with  each  other,  so  as  to 
grip  the  stalks  which  are  conducted  between  thcni 
at  the  lowest  part  of  their  revolution,  and  then  open 
aa  they  rotate  and  allow  the  stalks  to  fall  into  a 
vradlu  or  on  to  the  gioiind. 
Hen's-neat.   A  box  which  fumifthes  a  place  for 

a  fowl  to  lay  her 
Hf-IEOl.  eggs.  Contriv- 

ances have  been 
su^ested  more 
cnnousthan  use- 
ful, and  some  so 
complicated  that 
only  well-trained 
hens  could  be  ex- 
pected to  occupy 
them,  and  not 
then  if  in  a  hur- 
ry. The  exam- 
ple has  a  pivoted 
or  suspended  door,  counterpoised  nud  arranged  in 
such  a  manner  that  but  one  hen  can  enter  and  sit 
upon  the  nest  at  once.  The  object  is  to  prevent 
hem  laying  eggs  in  the  nests  of  setting  hens,  and  also 
to  prevent  one  hen  from  driving  another  off  the  nesL 
Her-ba'ri-nm.  A  collection  of  dried  plants. 
Aristotle  is  considered  the  founder  of  the  philoso- 
phy of  botany,  S47  B.  c.  The  "  Historia  Planta- 
rum  "  of  Theophrastus  waa  written  altout  320  b.  c. 
Authors  on  botany  were  numei-ous  ut  the  close  of  the 
fifteenth  century.  The  Botanic  Gardens  of  Pndua, 
Levdcn,  and  Leipsic  were  established  respectively  in 
1545.  1577,  1580  ;  the  Jardin  des  PlauU-s,  in  Paris, 
in  1824  ;  Oxford,  1632.  The  system  of  Linnteus  was 
made  known  in  1750  ;  and  Jussicu's  system,  founded 
on  Tonmefort's,  and  called  the  "natural  system," 
in  1758.  The  latter  is  now  accepted  by  such  author- 
ities as  Lindtey  and  Loudon.  The  Linnssan  was 
founded  upon  sexual  differences,  tlie  clas-ses  being 
determined  by  .the  number  of  stamens,  the  orders  by 
the  number  of  pistils.  The  natural  system  of  Jus- 
sieu  is  founded  upon  modes  of  growth  and  fnictifica- 
tion.  At  the  death  of  Linnaius,  the  number  of  ape- 
ciea  described  was  11,800.  The  number  of  species 
now  recorded  is  proliablv  nearly  100,000.  See  Lou- 
don's "  EncydopsEdiu  oi  Pknts,"  1829. 

Amateur  collectors  may  be  interested  in  hearing 
the  statement  of  a  German  naturalist,  that  the  cata- 
logue of  useful  plants  has  ri^ien  to  about  12,000,  but 
that  otliers  will  no  doubt  be  discovemi,  aa  the  re- 
Kearches  yet  made  have  been  comjileted  only  in  por- 
tions of  the  earth.  Of  these  plants  thei-e  are  1,350 
varieties  of  edible  fruits,  1>errie8,  and  seeds  ;  lOS 
cereals ;  37  onions  ;  460  vegetables  and  salads  ;  40 
species  of  pidms  ;  32  varieties  of  arrowroot ;  and  31 
different  kinds  of  sugni's.  Various  drinks  are  ob- 
tained from  200  plants,  and  aromatics  from  2Q6. 


There  ore  50  anbatltntes  for  coffee,  and  129  tea. 
Tannin  is  pr^ent  in  140  plants,  caontchooc  in  9t, 
gutta-percha  in  7,  rosin  and  balsamic  gums  in  387, 
wax  in  10,  and  grease  and  essential  oils  in  830  ;  660 
contain  dyes,  48  soaji,  260  weaving-filwm  ;  365  fibers 
used  in  ]>aper-makmg ;  48  give  rootiug-materials, 
and  100  are  employed  for  hurdles  and  copies.  In 
building  740  pluits  are  osed,  uid  there  are  616  poi- 
sonous plants.  Some  of  these  groaiw  are  evidently 
underestimated. 

HerlB-son.  {Forti/uatim.)  a.  A  beam  anned 
with  iron  spikes  and  used  as  a  barrier  to  block  op  a 
passage. 

b.  A  barrier  of  the  nature  of  a  turnstile. 

Her-maph'rtHilta.  {A'aatical.}  A  form  of  vessel 
having  the  forward  ma.st  and  bowsprit  of  a  brig  and 
the  after  mast  of  a  schooner,  each  with  its  proper 

[)i-()|iortions,  station,  rig,  and  sails. 

Her'ni-al  Snp-port'er.   See  Tittrss. 

Her'rlng-bone.  1.  (Masonry.)  Itows  ofstone  or 
paving-btocks  sloping  in  different  directions  in  al- 
ternate rows.    See  Masonry. 

2.  (Building.)  Strutting-nieces between  thin  joists, 
diagonally  from  the  top  oi  one  to  the  bottom  of 
another,  to  prevent  lateral  di'fltction. 

3.  (Seicing.)  A  cross-stitch  in  which  the  threads 
I  are  laid  diagonally  in  rows. 

Her-tohel'l-au  TeI'e-»oope.  -  A  fonn  of  reflect- 
ing tek'scope  having  no  second  niin-or,  but  a  specu- 
Iluu  placed  in  an  inclined  imition  so  oa  to  bring 
the  focal  image  near  the  edge  of  the  tnbe,  where  it 
is  viewed  dire<>tly  by  the  eye-piece,  without  ma- 
terially interfering  with  the  light  entering  the  tele- 
scope from  the  object  observed. 

The  magnifying  power  is  equal  to  the  focal  length 
of  the  ohject-mirrur  divided  by  that  of  the  eye-gtus. 
See  Telescope. 

Hene.  l.  \Fortifieaiim.)  (From  Frencli  hene, 
a  harrow.)  a.  A  gate  with-  cross-bars  and  spiked, 
and  bcrving  to  obstruct  a  jiasBage-way,  on  occasion. 
A  porteullia. 

b.  A  frame  with  spikes,  acting  as  a  eheoal-de-friae, 
to  im{>ede  an  advance.    A  htrsillon. 

c  An  openwork  gate  which  obatnicta  passage 
along  a  ditch  or  watercourse,  or  a  sally-port  ttav- 
crsable  by  boats. 

2.  A  rectangular  frame  made  of  four  bars,  and 
having  pegs  on  which  are  wound  the  straining 
btrin)^  attached  to  the  edges  of  a  skin  which  is 
stretched  in  the  frame,  to  remove  its  wrinkles  and 
hold  it  while  being  scrajied.  Skins  for  parchment 
are  thus  stretched  for  fleshing  scraping,  and  grind- 
ins.    See  Parchment. 

Hn'BlMoiL  (Foriificatim.)  A  beam,  fram^  or 
iiliuik  set  with  siiikes  to  atop  a  breach  or  way.  A 
kerne;  %  (Juftal-de-frise. 

fSMtp.  (  iVeaving.)  The  length  of  two  hanks  (tf 
linen  threads. 

Het'e-Tod'ro-motu  Lev'en.  The  windlass, 
capstan,  winch,  crank,  crane,  etc. 

Hewn-Btooa.  Stone  blocks  in  which  the  bees 
are  hannner-dresned  to  shapa 

Hex'a-chord.  A  musical  instnimeut  with  rix 
strings. 

Hoy's  Saw.   A  saw  invented  by  the  celebrated 
surgeon  whose  name  it  bears.   It  has  one  curved  and 
one  straight  serrated  edge. 
Used  in  making  exsections;  ■^K-  8M2j 

operating  on  the  cmniarn, 
and  removing  carious  bones 
from  deep-seated  places.  ( 

Hide.  A  flayed  skin  of 
an  animal.  For  speeifle  in- 
dex ace  Leathek. 
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HIDE-WORKER. 


The  aacient  Scythians  made  qnirer-covera  of  the 
skitia  of  the  right  arms  of  their  enemies.  The  nails 
wen  left  hanging  to  them.  "Now  the  skin  of  a 
man  is  thick  and  glossy,  and  in  whiteness  surpasses 
almost  ail  other  bides.  Some  even  flay  the  entire 
body  of  tha  enemy,  and,  stretching  it  upon  r  frame, 
carry  it  about  with  them  wherever  they  ride."  — 
Hbrodotds,  IV.  64. 

Cambyees  killed  and  flayed  a  venal  jndge,  after- 
wards cutting  his  skin  into  a.trips  for  a  chair-seat, 
ns  a  reminder  for  the  son,  th<t  subsequent  occupant 
of  the  chair  and  office.    See  Ckair. 

The  skin  of  the  Silenus  Marsyas,  flayed  by  Apollo, 
aa  the  Phrygian  story  goes,  was  hanging  in  the  mar- 
ket-place of  Celfenie  in  the  time  of  Herodotus.  It 
was  still  shown  there  in  Xenophon's  time. 

The  sides  of  hides  are  the  fie^  side ;  and  the 
grain,  or  hair  side. 

Depilation  is  known  as  UTiAamn^. 

Piling  is  tinhairiug  by  hanging  in  a  damp  heat. 

Fleshing  is  pariiig  to  a  smooth  surface  by  temoval 
of  lat  and  inti^roents. 

SmlliHg  is  miffing  it  out  by  stuffing,  etc. 

Dnsasing  emonwes  a  number  of  operations  in  pre- 
paring the  tanned  hide  for  the  use  of  the  shoemaker, 
Quldler,  etc.    See  list  under  Lrathbb. 

Sde-bandln:.   A  machine  or  rat  in  which 


partially  rotated  after  each  inoTement  of  the  knife 
to  bring  a  fresh  portion  of  the  hide  into  the  proper 
position  to  be  scraped. 

Hide-ahav'ing  Ma-cliliiflr.  (jAatker.)  A  ma- 
chine having 

a  cutting,     ^  Flg.anw 

shaving,  or 
scraping- tool 
which  recip- 
rocates above 
an  inclined  ta- 
ble  on  which 
the  hide  is 
stretched.  In 
the  example, 
the  tool  naa 
also  a  rotary  motion  imparted  to  it  by  means  of  a 
band. 

Hide-stretoh'er.  {Leather.)  A  frame  on  which 
a  hide  is  stretched  to  bring  it  to  shape  and  remove 
wrinkles.  In  Fig.  2506,  the  hide  is  laid  over  a 
beam,  and  the  edges  of  its  depending  sides  are  de- 
pressed by  clamps  and  toggles,  whicn  are  operated 

rig.  8606. 
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HuU~Stnte/ur. 


I^e-Haidlttuc  Vat. 


Iiidea  are  moved  in  the  liquor  to  expose  them  to 
the'liqaid  in  circulation,  and  sonwtin^  alternately 
to  the  air  and  the  liquor. 

Hide-rope.  Rope  made  of  strands  of  cow-hide 
plaitetl.  It  is  used  for  wheel-ropes,  traces,  purchase- 
ropn,  etc.    See  Rawhidb. 

Hide  aorap'er.  (LeeUh«r.)  One  to  petform  by 
machiiKiy  the  busiaen  <^  scraping  the  neah-side  m 

nff.2D04. 


hides.  In  the  example,  below  the  reciprocating 
scraping-knife  is  a  drum,  upon  which  the  hide  to  be 
scraped  is  secured.  The  drum  may  be  vertically  ad- 
jnsted  to  the  knife  by  means  of  eccentrics,  and  is 


by  rack-burs  and  pinions,  the  adjostment  of  the 
latter  being  maintained  by  pawls. 

In  f  i^.  2507,  the  pivoted  nippers  are  tightened 
on  the  hide  by  the  straps  that  suspend  it  within  the 


Hide-Stnlehinf  R^anu. 


frame.  The  latter 'is  expanded  by  screws  at  the 
comers. 

Hide-work'er.   A  machine  for  performing  that 

part  of  the  cunying  operation  which  consists  in 
evening  the  thickness  by  means  of  knives,  which,  in 
the  hand-operation,  are  applied  to  the  hide  while 
lying  upon  a  slanting  post  billed  a  beam.    See  Cur- 

RTINO. 

In  the  machine  {Fig.  2508)  the  table  moves  in  a 
frame  and  is  covered  successively  with  cork  or  vol- 
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HIGH  -PRESSURE  ENGINE. 


eaniztid  rabb«r>  felt,  and  cow-Iude  ;  it  inttses  under  a 
roller  anned  vith  two  seta  of  spiral  blades  which 


ng-  2&08. 


inrallel  motion,  four-way  cock,  puppet- valves,  and 
aotiie  other  features  or  the  engine  now  known  as  th<' 
Cornish  (which  see).  Watt 
subsequentljr  used  actual 
pmssure  of  steam,  was  the 
jWjIi,  first  to  use  it  expansively  by 
■f^--^S,  cutting  off  at  a  part  of  the 
'  i-^i  stroke,  and  also  invented 
"^,->    rfouftic- act  ion     engines  in 


commence  at  the  middle  of  the  roller  and  extend  to 
its  i^nds. 

High-far'naoe.  {Melallar'gy. )  A  smelting-fur- 
nace  of  full  hight,  in  contradistinction  to  a  certain 
Mnaller  fomaee  known     the  Ao//-AyrA /wmace. 

Hlgta-preu'iiTe  A-larm'.  The  object  of  thii 
device,  the  name  indii;atcs,  is  to  give  notice  and 
prevent  an  explosion  of  a  steam-generator.  It  con- 
sists mainly  or  two  classes :  I.  Fiiaible  plugs  in  the 
aide  of  the  hollar,  which  give  way  when  a  certain 
heat  is  attained,  and  allow  the  steam  to  escape.  2. 
Valves  which  open  when  the  pressure  becomes  exces- 
aive,  and  allow  exit  to  ateam,  which  bloan  an  alarm- 
whistle.  The  first  depend  upon  temperatniv,  the 
second  upon  preasure.  Pressure  and  temperature 
hear  a  certain  ratio  to  L>ach  other. 
'  1.  Ash^roft's  patents  of  il^rch  19, 1850,  and  Feb- 
ruary IS,  1851,  reft-r  to  mcthjd^  for  the  protection 
and  in3ulatipn  of  the  plug  which  is  destined  to  give 
war  at  a  certain  tempprature  and  relieve  the  boiler. 

the  patent  of  C.  Evans,  Ma^  8,  1834,  describes 
the  use  and  operation  of  the  fusible  plug,  which  is 
composed  usaiUy  of  lea  l  and  tin,  with  the  addition, 
in  sonis  casc-i,  of  biainath.    The  ingredients  are  so 

Sroportioned  as  to  melt  at  the  heat  at  which  it  is 
esired  that  notice  shill  hs  given.  It  is  used  as  a 
low-water  detector,  as  well  as  to  indicate  high  piitss- 
nre,  and  for  protection  of  the  boiler  miy  be  placed 
at  that  portion  which  iA  most  likely  to  be  umluly 
hsated  when  the  water  is  low.  See  FusiBLB  Alloyh, 
p.  S2. 

2.  The  alarms  acting  by  pressure  are  of  the  nature 
of  the  si/Hy-v3io«  ;  the  noisd  of  ths  escaping  steam 
or  its  Inipin^mont  upon  a  whistle  causing  an  audi- 
ble alarm.  See  Low-wATRTt  ;  Saficty-talve. 

Hlgh-pTess'ara  Ea'glnQ.  {Sieam.)  A  steam- 
entwine,  condinsinz  or  non-con [lenstng,  in  which  the 
8afi!ty-vftlva  is  loaded  with  a  weight  equivalent  to  a 
boiler- pre s.iure  of,  say,  fifty  pounds  to  the  square 
inch.  In  England,  nbovo  twenty-five  pounds  to  the 
square  inch  is  sometimes  consi([iere<l  as  high  press- 
ure. This  is  but  an  ind-ifinits  definition,  but 
cnstomi  vary.  Low-pressure  engines  are  usually 
condetisiny,  high-pressure  engines  on  locomotives, 
saw'mills  of  mnJerate  size,  nnd  Western  steam- 
boats, are  non-comhriAiny ;  but  the  question  of  con- 
densing is  not  necessarily  one.  of  pressure.  Things 
took  their  names  early,  an<l  it  is  not  easy  to  bring 
modem  forms  under  an  old  nomenclature.  All  the 
engines  of  Newcomen  and  the  early  ones  of  Watt 
were  singte-octinj;  and  condensing,  and  steam  much 
over  a  temperature  of  212'  Fan.  was  considered 
high  pressure  ;  the  use  of  steam  being  merely  to  ex- 
pel the  air  from  below  the  piston,  in  order  that  the 
atmospheric  pressure  may  be  availed  when  the 
steam  is  eondcn.sed.  This  was  all  the  use  of  steam 
in  the  Newcomen  iieriod  and  the  early  patents  of 
Watt,  which  conoemed  the  separate  condenser. 
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which  the  steam  was  ad- 
mitted to  alternate  sides  of 
the  piston,  making  both 
motions  effective.  He  made 
drawinjgs  for  this  in  1774, 
and  exhibited  it  in  1782.  He 
called  it  a  "double-engine," 
which  must  not  be  confounded  with  the  double- 
cylinder  engine  of  Homblower  of  Penrylni,  patented 
in  1781,  revi\-ed  by  Woolf,  and  much  improved  by 
Worthington.    See  plate  opposite  page  7^ 

Oliver  Evans  of  Philadolpliia  has  hardly  had  suffi- 
cient (credit  for  his  part  in  the  matter,  but  he  strug- 
gled for  many  years  to  make  his  townsmen  believe 
that  the  high- pressure,  double-acting  engine  was  to 
be  the  engine  of  the  future,  both  on  roads  and  boabk 
He  was  active  in  the  running  of  his  hobb^  from 
17S7  to  180S,  and  in  the  fonner  year  obtained  a 
patent  from  the  State  of  HaiyUnd  for  stram-cartiagM 
on  common  roads.  His  townsmen  thought  him 
crazy,  and  he  could  obtain  no  }«tent  in  Pcnnsylva- 
riia.  He  exhibit^  his  engine  running  in  1803,  saw- 
ing wooil  and  stone,  and  grinding  plaster.  He  put  it 
on  wheels  and  made  it  move  itself  to  the  Schudkill, 
put  it  on  board  a  sCow,  and  made  it  di-ive  a  stem- 
wheel,  working  down  the  river  to  the  junction  with' 
the  Delaware,  and  then  up  the  lattfr  to  tlte  city  of 
hrotherlv  love  but  weak  faith.  Thin  was  some  yeart 
before  Fulton.  He  had  no  hackers,  and,  having 
!i]yeut  all  his  money,  he,  at  the  age  of  fifty,  turned 
his  pxwllent  talents  into  a  more  lucrative  channel, 
nnd  wns  rewnnlid  with  success  in  business.  Hp. 
does  not  seem  to  have  been  such  a  fretful  genius  as 
Fitch  and  some  othera  of  his  con  tern  iwrary  invent- 
ors ;  his  portrait  shows  a  comfortable  and  genial 
man,  who  retired  from  the  unequal  contest  before  he 
lost  his  own  self-rcApett  and  became  a  bore.  "Tlie 
time  "  was  "  out  of  joint,"  and  he  could  not  convince 
the  folks  a^inst  tlieir  will.  Seventy  years  after- 
ward the  "  Pennsylvania"  steamed  down  the  rivn-, 
but  tlie  intervening  time  might  connt  for  centuriee 
if  measured  bj'  the  ]ii-ogress  made.  It  may_  be  re- 
marked that  Evans  used  a  cylindrical  flue-boiler. 

Next,  }>erhapa,  we  shonhl  state  the  work  of  the 
man  who  has  done  more  than  any  other  one  man  to 
make  the  locomotive  what  it  is  :  Richard  Trevethidc 
of  Merthyr  Tydvil,  in  South  Wales.  He  had  not 
got  over  the  idea  -of  the  necesbity  for  something 
more  than  the  weight  of  the  engine  to  give  trac- 
tional  adherence  to  the  rails,  and  used  a  co«-wheel 
and  rack  rail.  (See  Liicomotive.)  He  useda  blast 
of  exhaust  steam  in  the  chimney,  patented  his  loco- 
motive in  1802,  nnd  it  was  in  use  on  the  Merthyr 
Tydvil  Railway  in  1804. 

Trevethick  and  Vivian  patented  the  application 
of  high-ni-essure  ateam  to  engines.  Trevethick  is 
described  In  the  CatiOlogne  of  Uie  South  Kensington 
Museum,  London,  as  "  the  inventor  and  constnictor 
of  the  first  high-pressure  steam-engine,  and  of  the 
first  stenm-rarriage  used  in  England."  Blackett 
improved  on  Trevethick,  and  used  smooth  wheels  on 
a  plate- way. 

The  multitubular  boiler  is  stated  to  have  been  used 
by  Rumsey,  and  subsequently,  in  1790,  in  Englatid. 
It  ims  used  by  John  Cox  Sterens  of  Nev  Jeisey, 
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1791-1807  ;  English  patent.  May  31.  1805.  He 
used  a  Watt  ei^ne,  cylinder  4^  inches  diameter,  9 
inches  struke.  Boiler  2  feet  long, 
15  inches  wide,  and  12  inches 
high,  with  81  copper  tubes  1  inch 
in  diameter.    Boat,  25  feet  long, 
fi  feet  beam  ;  tried  in  May,  1804 ;  Velocity,  4 
to  8  miles  per  hour.  , 

Not  desiring  to  anticipate  what  iIkhIIq  1m 
said  under  Locomotive  and  Stf»mb(ht, 
suffice  it  to  say  that  William  Haill-  y'!'  Ibfo- 
motive  "Putting  Billy"  wasbuilt  in  1813, 
and  had  a  long  career  of  usefnlnesa.  .Stophen- 
»n's  first  locomotive  was  built  aft-  r  hmng 
Trevethick's,  as  improved  by  Elm  l^vrt  Ibr 
Lord  Bavensworth's  colliery,  in  laH,  and 
liad  grooved  sheaves  to  increase  adherence. 
Locomotives  on  Stephenson's  plan  were  used 
on  the  Stockton  and  Darlington  Railway,  opened 
in  1825.  Stephenson's  "Rocket"  was  successful 
over  three  othur  competitors  in  the  trial  on  the  rails 
of  the  Liverpool  and  Manchester  Railway,  1829. 
It  used  the  maltitnbular  boiler  by  the  suggeHtioo  of 
Hr.  Booth  of  that  railway  commnv,  also  the  ezhaust- 
blaat  in  the  chimney,  inventedbyTre'«t'>ick.  Hack- 
worth's  "Sanspareil"  had  a  cylindrical  flue-boiler 
on  the  Evans  plan,  and  a  very  effective  exhanst- 
blast  in  chimney.  The  '*  Rocket's  "  .competitors 
broke  down  at  various  points  in  the  trial.  Stephen- 
son waa  an  excellent  workman.  The  very  insincere 
book  called  the  "  Life  of  Stephenson  "  ignores  most 
tiieae  facta,  and  pettifogs  the  whole  case ;  it  is 
about  as  one-sided  an  atfair  as  Abbott's  Life  of  Saint 
Napoleon,  bat  has  done  much  \&a  harm,  as  it  is  only 
nnzunerous  and  unfair,  and  does  not  debauch  the 
judgment  of  the  rising  generation. 

^^-re-Uef.  Tb;  projection  of  a  sculptured 
figure,  half  or  more,  from  the  plane  snrfoce.  Called 
nlso  altthrilUvo.    S-'e  Rilieto. 

Hlsht  1.  (ffj/draulic  Snginuring.)  The/all  o{ 
a  body  of  water.    The  Aaod 

2.  (ShipwrigfUing.)   The  distance  between  decks. 

Hight-board.  {Carpeniry. )  A  carpenter's  gage 
for  tread  and  risers  of  a  wooden  stairway. 

Hig^t-ataff  (Shipbuilding.)  A  rod  having 
qiarked  upon  it  the  hights  above  the  keel  of  all  the 
fnunes  at  the  beam-line  of  the  ship. 

Hl^-^vrarp  Iioom.  {JFeamng.)  A  tapestry 
loom  in  which  the  warp-frame  Lt  vertical  and  the 
weaver  works  standing,  thus  being  able  to  constantlv 
inspect  his  work  as  it  proc^ed.^,  an  advantage  which 
he  does  not  possess  in  the  b!use-lisse  or  low-warp 
tapartry  loom  in  which  the  warp  is  horizontal. 

Kll'o-type.  (PKotojrafhy.)  A  process  invented 
by  L.  L.  Hill,  of  Westkill,  New  York,  and  much 
debated  in  the  photographic  journals  of  twenty 
years  ago  and  since.  He  claimi^d  —  see  "  Phnto- 
graphic  Art-Journal,"  October,  1852  —  to  have  dis- 
covered "a  method  of  heliotyping  the  colors  of 
objects  truthfully,  brilliantly,  and  imperishably." 
The  correspondence  is  volnminous,  some  of  it 
acrimonious ;  the  colors  certified  to  have  been  pro- 
duced heliotypically  in  the  pictures  are  rosy,  red, 
bine,  green,  orange,  violet,  buff.  The  proceas  is 
not  explained  in  these  articles.  Nl^pce  worked  long 
at  this  object,  and  callfid  the  products  heHochromes. 
And  yet  we  wait. 

HUl'aide-plow.  (Hw^ndry.)  One  which  has 
a  taming  share,  so  aa  to  plow  on  side-hill  or  sidling 
places,  returning  in  the  last-made  furrow  and  tbrow- 
mg  down  hill  each  way.  The  plow  shown  in  the 
example  is  turned  at  the  headland  or  end  of  the  fhr- 
row,  and  by  the  movement  of  a  lever  the  share  is 
tamed  over  and  one  brtaat  is  put  iuto  its  proper 


position  for  work  whils  the  other  is  raised  and  car- 
ried clear  on  the  land-side.    The  colter  is  moved  by 


Sidt-mU  Flow. 

a  separate  lever.  Such  plows  in  England  are  called 
(arii-wr«(  plows. 

Hind-oar'rlage.  {Vchich.)  The  rear  jwrt  of 
the  running-gears  of  a  four-wheeled  vehicle.  The 
hind  wheels  and  axle,  with  or  without  the  coupling. 

ffinga.  A  means  of  connecting  a  door,  casement, 
or  leaf,  with  its  IVame  or  an  olgect.  so  that  it  will 
swing  thei-eon. 

Tlie  ancient  Egyptian  hinges  were  crude  affaita, 
and  were  similar  in  constniction  to  those  made  in 
our  early  Western  log-cabins.  A  pin  projecting 
from  the  upper  edge  of  the  door  was  socketed  in  a 
vertical  hole  made  in  a  bracket  attached  to  the  vrall, 
and  a  similar  pin  on  the  lower  edge  of  the  door  van 
stepped  into  a  socket  in  the  floor  or  threshold.  The 
illustration  a  (Fig.  2510)  is  from  a  model  house  found 
bv  Mr.  Salt  in  Ef^pt,  and  now  in  the  British  Museum. 
\1^hen  found,  it  contained  a  supply  of  grain  in  the 
little  store-room,  but  this  was  eaten  by  a  rat  when 
the  model  was  at  the  Lazaretto  in  Leghom,  on  the 
route  for  England.  The  grain  remained  in  apparent 
good  order  lor  over  3,000  yean,  and  was  then  con- 
sumed Ity  a  modem  rat  while  the  little  house  was  in 
quarantine.  The  doors  of  Egypt  were  either  single 
or  double,  nnd  were  secured  by  bai-s  and  bolts,  as 
sean  in  the  ligure.  The  hing»;-pieces  were  made  of 
bronze  in  many  cases.  The  accompanj-ing  figures 
b  c  show  the  upper  and  lower  door-pins  and  the 
Bock^  in  which  the  edge  of  the  door  is  received, 
and  in  which  it  is  secured  by  bronze  ]iins^  The 

1>rojection  on  the  upper  piece  was  to  keep  the  door 
rom  striking  against  the  wall. 

o  shows  the  general  form  of  a  door  in  remains 
of  stone,  marble,  wood,  and  bronze.  is  a  bronze 
hinge  in  the  Egyptian  collection  of  the  British  Mn- 
seam,  q  is  the  plan  of  the  threshold  of  an  ancient 
temple  with  the  arnuif^ement  of  the  folding-doors, 
r  a  are  four  Roman  hinges  of  bronze  now  In  the 
British  Museum. 

The  term  cardo  (Lat.),  a  pivot  or  hinge,  was  ap- 
plied to  the  Noith  and  South  poles,  on  which  the 
earth  was  supp(»ed  to  tnm.  ^ut  and  West  being 
added,  made  the  qucUuor  eardina  orbia  terrarum, 
the  tenu  yet  surviving  in  our  ctu-dinal  poiiUt. 

Several  bronze  hinges,  remains  of  ancient  Egypt, 
are  in  the  British  Museum.  One  of  them  is  7  inches 
high  and  11  inches  long.  The  basalt  socket  of  the 
lower  one  is  also  in  the  same  museum.  They  ant 
from  the  granite  sanctuary  of  the  great  temple  of 
Knrnak. 

The  doors  of  the  temple  of  Solomon  had  hingeaof 
gol<L  The  temple  seems  to  have  been  remaricable 
rather  for  lavish  expenditure  of  gold  and  ornaments 
than  for  architectural  beau^.  Of  the  mnterapoiary 
styles,  the  Egj'ptian  and  Doric,  the  former  is  the 
more  likely  to  nave  been  copied,  as  the  Israelites 
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iii-e  not  stipposei!  to  hnvi;  originated  any.  They  had 
liecn  for  several  centuries  in  a  state  of  transition 
IVom  a  nomadic  to  n  settled  life.  The  popular  rep- 
resfiitations  of  the  Corinthian  order  in  the  temple 
sire  aiiachronltnts,  for  thtj  temple  was  liuilt  560  years 
U'fore  CalUitiac-hus. 

There  are  stvcral  beautiful  examples  of  hinge 
L'onatructoi-8  in  the  natural  world.  Among  them 
we  may  cite  the  mason-spidor  of  the  tropica  and  of 
Southern  Jiuroiie,  The  auMerranean  cell  of  this  an- 
imal is  tapestried  with  silk  and  closed  by  an  earth- 
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kneaded  door,  hunp  upon  a  silken  hinge  and  sidf- 
elosing  with  an  elastic  spring,  after  each  entrance 
and  exit  of  thn  cavern's  occupant 
Hinges  are  known  by  purpose,  as  — 


Blind-hinge  (t). 
Carriage -hinge. 
Chest-hinge. 
Door -hinge. 


Gate-hinge  (7  A  k). 
Hnsp-hinge  {dj. 
RpaiMT-hinge, 
Table-hinge  (j). 


Or  by  some  structural  peculiarity  or  shape,  as,  — 


Back-flap  hinge. 
Butt-hinge  (/). 
Cross-garnet  hinge  («). 
Dovetail-hinge. 
Hook  and  eye  (i-  i)- 
Loose-joint  hinge  (0. 


Screw  and  strap  (g). 
Screw  hook  and  eye  (A). 
Self-shutting  hinge  (i). 
Spring-hinge, 
Strap-hinge  (m), 
T-hinge  (c). 


The  knuckle  receives  the  pin. 
The  leaves  are  straps. 

The  rising  hinpe  has  a  spiral  groove  winding 
round  the  knuckle  so  as  to  lift  the  door  when  it  is 
swung  open,  and  thus  clear  the  carpet. 

Hinge-joint  A  Junction  of  narts  allowing  a 
llexuru  and  extension  m  a  certain  plane.  The  parts 
are  usually  connected  1)V  a  pintle  or  ligature. 

Hinge^mak'ing  Ma-chlne'.  In  the  Evran) 
and  Boyer  machine  the  sheet-metal  is  placed  in  the 
machine  in  coils,  there  being  two  coils  of  .sheet-br^ss 
lor  the  two  halves  of  the  hinge-body,  and  a  coil  of 
wire  to  supply  the  connecting  l>olt  or  rivet.  The 
material  is  drawn  otT  from  the  coils  as  it  is  wnnted, 
the  wings  of  the  hinge  are  stamped  out  by  punching 
dies  to  the  proper  sliape,  the  salient  parti,  which 
are  to  form  the  tube  for  the  connecting  bolt,  are 
formed  upon  the  wire  itself  which  is  to  furnish  thp 
bolt,  and  this  is  then  cut  off  to  the  proper  length. 
Before  the  hinge  is  dismissed,  the  screw-holea,  by 
which  it  is  to  he  secured  to  the  wood,  are  formed 
and  countersunk  to  the  form  of  the  screw-head. 
The  machine  completes  a  Iiinge  every  second. 

Butt-hinges  are  usually  molrled  on  malch-plaUs. 

Hink.    (,Arp-icull»rc.)    A  i-eaping-hook. 

Hip.  (Building.)  1.  The  external  angle  fomitil 
by  the  meeting  sides  of  a  roof. 

2.  A  truncated  gable.    See  Hip-roof, 

3,  A  timber  which  forms  the  angle  of  a  hipped 
roof,  and  against  which  the  rafters  are  laid. 

Hip-knob.  (Bkildhig.)  The  finial  at  the  apex 
of  a  gable,  or  on  the  top  of  the  hips  of  a  roof. 

Hip-poo'ra-tes  Sleeve.  A  strainer  bag  made 
by  folding  a  square  of  llaniiel  diagonally,  and  see- 
ing it  along  the  meeting  etlge,  so  as  to  make  it  of  a 
funnel  shajtc.    Or,  — 

By  uniting  the  opjK)ftite  angles  of  a  square  piece 
of  cloth, 

Hip-raft'er.  {Carpentry.)  The  rafter  at  the  an- 
gle of  a  roof.  Its  two  outer  edges  are  sloped  to  range 
with  the  rafters  on  each  side  of  The  roof, 

Hip-rooC  (Roof. )  An  obtuse  angle  formed  by 
the    meeting  of 

two  portions  of  a  IV;  ; :  ^"iB  ^'^H. 
roof  of  different 
slant,  as  in  the 
case  oi^Mansard, 
curb,  OT  French 
roof.  See  Ci:kb- 
HOOF, 

A  short  ])ortLon 
of  a  roof  over  a 
truncated  gable, 
as  at  a,  b. 

One  having  a 
double  slope  (e), 
the  rafters  at  the 
exterior  angles  lie- 
ing'in  two  pieces, 
meeting  at  an  ob- 
tu^  angle. 
Hip-Btrap. 
{Ba  rncaa.) 
One    (E  E) 
which  cross- 
es the  but- 
tocks  of  A 
horse  and 
supports  the 
breeching  B, 

or  the  traces  merely,  according  to  the  style  of  har- 
ness. It  gives  the  name  to  one  form  of  h8mes\ 
called  hip-strap  harness,  havins  no  breeclixTtg.  It  is 
used  for  lead  harness,  in  whicli  the  horses  are  not 
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called  on  to  hold  back  in  descending  hilla,  or  to 
back  the  wagon. 

mp-tUe.  (RoofiTiff.)  A  aaddle-shsped  tile  to 
tOTer  a  hip.    A  comer  tile. 

Htnt-nma.  (Forging.)  The  ftame  of  a  tilt- 
hunmer. 

Stnh.   1.  {Ifautieal.)  A  speciea  of  knot  by 
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vhich  a  rope  ia  bent  to  a  spar  or  to  another  rope. 
There  are  varions  kinda  knows  as  :  — 

a,  Blackwall-hitch.  h,  hameas-hitch. 

b,  clove-hitch.  i,  midsbipman's-hitch. 

c,  balf-bitch.  J,  rolling-hitch. 

d,  two  half-bitches.  k,  carrick-bend. 

e,  timber-hitch.  ^  bawser-bend. 
/,  magnoit-hitch.  sbeet-bend. 
g,  marlinspike-bitch. 

3.  (Ifining.)  A  small  slip  where  the  dislocation 
dora  not  exceed  thn  thickness  of  the  vein. 
Bitota'ar.   (Ifautieai.)   A  boat-hook, 
ntohlng-olampw    (Menaje.)    A  device  for 
holding  the  strap  of  a 
n|.  2BU.  Ilf.  26U.  bridle  or  halter.  In 

the  example,  the  strap 
is  held  beneath  a  tam- 
ing cant,  so  as  to  bind 
the  tighter  the  huder 
the  horse  pulls  npoii  it. 

Bitob'ing-poat 
(^fe7tage,)  A  post  with 
convenient  means  for 
the  attachment  of  the 
strap  of  a  horse's  hal- 
ter or  bridle.  In  the 
example,  it  has  a 
weight  to  take  np  the 
slack,  but  allows  a  cer- 
■"^E?**'  tain  freedom  of  motion, 
as  the  weighted  tie- 
The  weight  forma 
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diaiji  travels  in  the  hollow  post, 
a  stop  t6  anvst  the  extraction  of  the  chaln''from  the 
poat 


Hive.  {Husbandry.)  A  box  or  basket  for  a 
swann  of  bees  to  live  in.    See  Bkehive  ;  Apiary. 

Hoard;  Hoard'ing.  {Building.)  A  temporary 
screen  of  boards  enclosing  a  building-site,  where 
erections  or  Tepairs  are  proceedinj^ 

Hob.  1.  The  fljit,  iron  sheu  at  the  ride  of  a 
grate. 

2.  A  hardened,  threaded  spindle,  by  which  a 
comb  or  chasing-tool  may  be  cut.    A  hvi. 

HobHsy.  The  old  English  name  of  the  veloci* 
pede.    "  Every  one  rides  Us  own  hobby." 

Ho'bit  (OrdtMnee.)  An  old  form  of  mortar  of 
six  or  eight  inches'  bore,  moonted  on  a  carriage. 
^  Hob'nail.   A  short,  thick  nail,  with  a  pointed 
tang,  a  large  head,  and  with  pendent  daws,  which 
pierce  the  boot-sole. 

The  ealiga,  or  coarse  shoe,  of  the  Roman  soldier, 
was  thickly  studded  with  hobnails. 

Hod.  {Bricklaying.)  1.  A  box  with  two  sides 
and  an  end,  set  on  edge,  and  with  a  handle  which 
it  'LB  carried,  a  padded  cushion  resting  on  the  shoul- 
der. 

2.  A  coal  scuttle  or  box.  A  coal-hod. 
Hod-el'e-va'tor.  A  hoisting  device  to  ralw 
hods  loaded  with 
bricks  or  mortar  to 
the  building  hight  on 
abuilding,  and  n^tum 
the  empty  ones.  In 
the  illustration,  it  is 
a  traveling  ladder 
which  runs  over  a 
drum  above,  —  not 
shon'Q,  —  and  is  driv- 
en by  a  winch  below. 
The  hods  are  hooked 
on  to  the  ronndii. 

Ho^om'tt>t«r.  A 
way-measurer.  See 
Odometer. 

Hoe.  1.  (Agricul- 
ture.) A  tool  with  a 
flat,  thin  blade  nsed 
to  cut  weeds  or  stir 
the  earth  around 
plants.  In  its  ordi- 
nary sense,  it  is  the 
familiar  tool  attached 
at  a  convenient  angle 
to  a  atraight  handle, 
and  whose  duty  is 
defined  above.  In 
England,  hoes  are  at- 
tached to  machines,  but  the  function  remains  the 
same,  for  the  hoes  follow  in  the  balks  between  the 
rows  of  plants.  The  same  devices  are  here  denomi- 
nated tharea. 

The  hoe  may  he  fUrly  assnmed  to  have  been  the 
first  implement  of  the  nuBbandman,  in  its  form  of  a 
pointed  stick  for  stirring  around  the  roots  of  a  plant. 
I  Next  comes  the  crotch  a  sharpened  to  a  point,  as  at 
I  b,  in  which  form  it  m^ht  be  used  as  a  hoe  or  plow, 
;  according  to  size,    e  de  represent  the  hoes  used  by 
,  the  ancient  Egyptians,  the  two  former  being  drawn 
'  from  actual  hoes  which  have  been  preserved  in  the 
tombs,  and  the  latter  (e)  being  a  copy  of  a  picture  at 
Beni  Hassan.    Their  hoes  were  made  of  wood,  the 
handle  waa  about  three  feet  long,  the  blade  be- 
ing mortised  thereto  at  the  junction  and  bound  by 
a  twisted  rope  or  thong,  as  cleariy  shown  in  d,  which 
represents  two  hoes  in  the  Berlin  coUection.   One  is 
also  to  be  seen  in  the  Abbott  collection.  New  York. 
/  shows  the  ^yptian  plow,  and  is  introduced  to  ex- 
hibit the  rimuuity  in  shape  of  the  hoes  b  e  and  plow 
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/,  a  crotch  of  a  tree  being  the  original  of  each.  The 
team  being  hitched  to  the  long  end  of  the  crotch  b, 
the  shorter  end  forms  a  ahare  or  tusk,  and  the  hack 
portion  projects  for  a  handle.    See  Vum. 

With  their  wooden  hoes  the  peasants  of  Egypt 
covered  the  seed  which  was  scattered  broadcast  over 
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Ho*3  and  Hoeing. 

the  surface  of  the  land  yet  glistening  with  the  mud 
left  by  the  retiring  Nile.  Plows  were  also  used  for 
this  purpose,  and  not  unfretiuently  the  seed  wu 
horied  by  driving  herda  of  sheep  or  goats  over  the 
land. 

The  hidetu  or  two-pronged  hoe  was  a  common 
toot  in  Roman  agricaltiire.    It  was  also  common  in 

Greece  in  the  form  shown  at  h  (Pig-  2517).  Homer 
describes  Laertes  as  hoeing  when  found  by  Ulysses. 

The  Romans  hoed  their  grain  crops,  wneat,  spelt, 
and  barley.  Once  in  early  winter,  a  second  time  in 
spring,  before  jointing.  The  wheat  was  sowed  on 
the  top  of  ridges  made  by  a  double  mold-hoard  plow, 
and  was  consequently  in  rows.  It  was  not  nncom- 
mon  to  lioe  up  the  earth  to  the  yonng  plant  at  the 
first  hoeing. 

g  ^  (Fig.  2517)  are  the  hoes  of  Pacific  coast  In- 
dians.   9  is  a  scapula  ;  g'  a  wolnis  tooth. 

Fig.  2518  shows  foor  Japanese  hoes  in  the  collec- 
tion of  theSm  ithsonian 
nfrSBID.  Institution,  Washing- 

ton. The  clumsinetn 
of  the  two  larger  ones 
is  something  fearful  to 
contemplate.  The  hoe 
or  mattock  is  the 
iisual  implement  for 
cultivating  the  land 
in  Japan.  The  plow 
ia  also  used. 

The  hoes  of  Pol^r- 
nesio,  when  first  dis- 
covered, were  the 
shells  of  the  oyster  or 
a  large  kind  of  pinna  ;  a  bone  from  the  back  of  a 
turtle ;  or  a  plate  of  tortoise-shell.  The  hoa  was 
used  with  a  thrust  motion,  like  oor  Dutch  hoe. 

The  hoe  of  the  Fegee-Islanders  ia  a  blade  of  tor- 
toise-shell or  the  yAve  of  a  laige  oyster.  These 
may  be  considered  a  type  of  maritioie  sabstitates  for 
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metal.  Obsidian,  flint,  hard  wood,  and  various  other 
substitutes  have  been  employed,  the  latter  hy  the 
ancient  Egyptians. 

The  Feejecs  are  very  ingenious  In  finding  suhiti- 
tntes  for  metal.  A  hard  stone 
ground  to  an  edge  forms  an 
axe.  A  blade  of  tortoise-shell 
attached  to  a  handle  is  their 
knife.  The  spines  of  echini 
ue  their  boriiig-tools.  Bats' 
teeth  set  in  wood  are  gravers 
and  chisels.  The  mushroom 
coral  answers  for  a  tile,  and 
pumice-atone  for  sand-paper. 
The  axes  and  hatchets  of 
America,  and  the  knives  and 
chisels  of  England,  ere  fast 
superseding  tSieir  primitive 
tools.  They  can  now  cut  up 
their  bakolo  or  long-pig  —  as 
thev  term  the  edible  human 
body — with  more  civiliied 
implementa. 

The  broad  and  thin  metallic 
blade  is  quite  a  modem  con- 
trivance, and  was  never  well 
made  until  made  in  the  United 
States.    It  is  now  a  scientific 
tool,  sharp,  lisht,  and  shiny. 
Hoes  should  be  selected  ior 
covering  or  cutting  ;  the  latter  Uot-8toagu 
have  a  less  angle  with  the 
handle.    Clean  your  hoes  al«-ays  before  patting 
them  away,  and  you  may  always  resume  yonr  work 
in  good-humor. 

Hoes  wen^  formerly  made  by  forging,  but  now 
they  arc  more  often  cut  out  as  blanks  and  then 
stnick  in  dies. 

The  blade  being  extended  and  the  eye  formed  by 
hud,  the  heated  blank  la  placed  on  the  anvil  and 
secured  with  the  pin  ;  the  drop  being  released  falls 
thereon,  shaping  and  finishing  the  face  of  the  hoe. 

Hoes  are  made  in  specific  forma  for  varions  pur- 
iwsea. 

a  is  a  hoe  for  marking  out  fine  drills. 

b  a  hoe  for  marking  small  ridges. 

c  a  hoe  for  working  two  sides  of  smalt  plants. 

d  a  hoe  for  drawing  a  pair  of  parallel  ndges. 

e  a  combined  hoc  and  rake,  a  veiy  common  imple- 
ment in  the  Netherlands,  and  used  in  the  United 
States  by  amateur  gardeners. 

/has  a  serrated  blade  ;  g  a  sectional  one. 

hijkoK  Puteh  hoes,  known  as  aeuj^  or  OiruM 
hoes,  operated  by  pushing  instead  of  striking  or 
pulling.  They  are  useful  in  extirpating  weeds  un- 
der btuhes,  and  loosening  the  soil  around  growing 
plants. 

I  shows  a  mode  of  attaching  the  blade  to  the  tang. 
m  of  wedging  it  in  a  ferrule, 
n  o  iiflvn  means  of  adjusting  the  angular  presenta- 
tion of  the  blade. 
p  has  a  reversible  blade. 

2.  (Denti^.)  A  dentist's  ezcavating  instmnient, 
having  a  blade  attached  to  a  shank  and  shaped  like  a 
mininturff  hoe, 

Hofl'ing  Ma-oUae'.  (AgrieuUure.)  An  un- 
plement  for  tending  drilled  or  dibbled  crops.  It 
wss  invented  by  Jethro  Tull,  the  introducer  of  the 
system  of  drilled  crops  into  England,  and  was  de- 
signed to  diminidi  the  expense  of  cultiratiou  by 
auDstitnting  hotse  labor. 

TuU's  implement  was  comparatively  rude,  and  it 
waa  successively  improved  by  a  number  of  inventora, 
among  whom  we  notice  the  names  of  Blackie,  the 
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two  Wilkies,  Weir,  Hayward,  Grant,  Guiett,  How- 
ard, and  others  in  Britain. 

The  hutoiy  mergea  into  the  histoir  of  euUiva- 
tan,  in  the  United  States  our  husbandry  being  dif- 
ferent. 

The  great  breadth 
planted  to  com  and 
cotton,  and  the  neces- 
sity for  freqaent  plow- 
ings,  have   ^ven  a 


row,  tending  the  crop  to  bis  right  hand  each  time. 
This  is  very  different  from  the  hoeing  of  wheat,  and 
also  from  the  hoeing  of  tomips. 

The  horse-hoes  (ff)  of  Britain  have  a  range  of 
shares  spaced  like  the  drills,  so  as  to  work  ui  the 
intervals  between  the  rows  of  plants,  such  as  wheat 
and  turnips.  Others  of  their  norse-hoes  are  for  the 
culture  of  plsnts  requiring  a  greater  width,  such  as 
mangel-wurzel,  cabbies,  and  beans. 
The  English  horse-hoes  a  e  have  caster  wheds  in 


HotrnfUatklntt. 

I  front  and  rear,  a  broad  middle  share,  and  two  or 
Boa.  I  more  idde  shares,   the  rear  share  may  be  cnrred 

or  flat,  u  shown  at  e  and  a  respectiveljr.  It  is  what 
different  form  to  the  tool,  as  the  distance  between  we  should  call  a  cultivator,  but  there  is  more  of  it 
the  rows  renders  it  convenient  for  the  horse,  imple-  than  we  regard  convenient  If  the  tool  be  well  pro- 
ment,  and  man  to  follow  the  balk,  going  twice  m  a  I  portioned,  and  the  animal  hitched  to  it  rightly,  it 
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needs  no  wheel.  For  turning  at  the  end  of  i  row  of 
com  or  potatoes  it  ia  too  long.  A  man  would  need 
12  Teet  of  groaod  to  come  oat  on  to  turn,  uid  it  is 
not  nccfsiury  to  vitkdraw  so  lai^  a  nia);ginal  atrip 
of  the.  field  for  such  a  purpoM.    See  Cultivator. 

Bucknalls's  horse-lioe  b  (Ecglinh)  has  a  gang  of  10 
ahare-s  in  a  frame,  adjustable  by  a  lever  as  to  night, 
and  also  as  to  angular  presentation  of  the  shares  to 
the  ground.    It  is  intended  for  hoeing  wheat. 

An  implement  used  for  chopping  gape  in  drilled 
rows  of  pUnta  was  described  by  Skirving  of  Fife- 
ahire,  Scotland,  in  1778,  and  conatnicted  l)y  Huck- 
vale  some  25  years  aince  (d,  Fi^.  2321).  It  was  de- 
signed for  turnip  culture,  ami  is  also  used  in  cotton 
culture.  In  each  case  the  seed  ia  aown  somewhat 
abundantly  in  drills,  and  requires  to  be  thinned 
after  having  attained  such  size  as  to  bear  culture. 
The  practice  with  cotton  has  been  to  cut  tfaps  in  the 
rows  with  a  hoe,  leaving  the  pl»aVi  m  square 
bunches,  which  ara  afterwani  thinned  out  to  a  few 
plants,  and  eventually,  when  the  (Hmtingencies  of 
insect  enemies  are  oveqtast,  leaving  t^e  most;  likely 
plant  in  full  posses-iion  of  the  hill. 

This  horae-noe  is  il<>.signed  for  chopping  gaps  in  the 
rows,  and  has  a  set  of  revolving  hoits  on  a  shaft-  par- 
allel with  tha  line  of  draft,  and  driTea  by  berel 
gearing  from  the  main  axle  of  the  machine.  As  the 
machine  advances,  the  hoes  chop  traturersoly  across 
thi  row  of  pUntji,  making  intervals  therein  equal  to 
the  lengths  of  the  blades.    See  Cottos-chopper. 

Hog.  1.  {Paper-mating.)  A  revolving  stirrer  in 
a  ch«st  of  paper  pulp  which  agitates  the  niup  so  as  to 
keep  it  of  unifonn  consistence  as  it  nuws  to  the 
paper-nukrng  machine.  See  Pafer-makimo  Ma- 
CHIKE. 

2.  (yautieal.)  A  scrab-broom  for  scraping  a  sbip's 
Irattoni,  under  water. 

Hog^haln.  {Shi^uUding.)  A  chain  in  the 
nature  of  a  tension-rod  passing  from  stem  to  stern  of 
a  vesjiel,  and  over  poHts  nearer  amidships  ;  designed 
to  prevent  the  vesstd  from  drooping  at  the  ends. 

Hoc-el'e-Tator.  A  hoisting  device  used  in 
large  slaughter-houses  for  raising  hogs  which  have 
been  killed,  scalded,  and  scraped,  to  tne  position  for 
gutting  and  cleaning. 

Hog-^rame.  (Skipurrigklistg.)  A  fore-and-aft 
frame,  forming  a  truss  in  the  main  frame  of  the 
vessel  to  prevent  vertical  flexure. 

The  term  ' '  hog-frame  "  has  been  adopted  into  car- 
])entry  and  engineering  in  some  forms  of  trasses  for 
roofs  and  bridg  ts. 

Hog'gttr-Flpa.  (Afining.)  The  upper  terminai 
pipe  with  delivery  hose  of  the  mining-pump. 

Hog'ger-pump.  {.Viaing.)  The  top  pump  in  the 
sinking-pit  of  a  mine.  The  lower  is  the  sump-pump, 

Bog'glnfr   (Nautical.)   Said  of  a  ship's  shape 
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when  the  head  and  heel  of  her  keel  are  drooped ; 
the  middle  portion  curving  upwardly.  Sagging  is 
the  opposite  curvature. 

In  other  structures  than  nautical  the  term  has  the 
same  relation,  as  the  drooping  of  the  ends  of  a  truss, 
or  the  enils  of  a  pivot  bridge  or  table. 

Hog-^ook.  Uneusedinhandlinghogsinscaldtng. 

Hog-aoald'lng  Tub.  y^Domcttie.)  A  means  for 
scalding  liogn,  consisting  of  a  large  boiler  and  fur- 
nace, or  a  tub  (Fig.  2522)  to  hold  heated  stones  which 
are  thrown  in  to  raise  the  temperature  of  the  water  to 
ficalding  heat.  In  the  example  (Fig.  252S)  the  hog  lies 
in  a  cradle  within  the  tub,  whose  contents  are  heated 
by  the  furnace  below.  The  hog  is  removed  «Dd  tipped 
out  on  to  a  bench,  \ty  vibtating  the  cradle  on  its 
hinges. 


Hdt-acaUimt  Ti*. 


Ho|^B-ixOM  Trim'mer.  A  pair  of  cutting  tor- 
or  nippers,  to  remove  the  protuboiDt  cartilage 
from  a  hog  s  snout  to  discourage  him  from  rooting. 

Hof-rUig.  A  ring,  or  wire  bent  into  other  fonn, 
clasping  the  snout  cartilage  of  a  ho^.    In  the  exam- 

tde,  the  ])ivoted  extensions  of  the  nng  penetrate  the 
log's  snout,  and,  turning  back,  clinch  ronnd  the  ring. 

Hoist.  1.  The  term  applied  to  the  elevating  ma* 
chinerv  of  a  factory,  mine,  or  hotel, 

2.  the  perpendicular  bight  of  a  flag ;  the  lengtii 
from  the  .spar  outwania  is  the/y. 

Holat-brldga.  A  form  of  drawbridge.  In  which 
the  )ear  or  platform  is  raised.    See  Bascule. 

Hoist'ing-«ii-glne.  A  steam-engine  for  hoist- 
insat  a  mine,  or  in  ii  warehouse,  factory,  etc. 

Holst'ins-jMk.  A  contrivance  by  which  hand- 
power  is  applied  to  lifting  an  oliject  by  woricing  a 
screw  or  lever.  A  list  of  the  different  Unds  is  given 
under  Jack.  Several  varietiea  are  deecribeil  under 
CARRIAOB-JACX,  WaOON-JACK,  JACK-OChEW,  etc 


HofMing  Jade 


One  form  here  shon-n  operates  by  cnnk, 
pinions,  cog-wheel,  and  rack. 

The  other  is  a  suspensory  jack,  de- 
pending from  an  e^e-Dolt  in  a  ceiling- 
joist  and  used  to  lift  an  ol^ject  a  diort 
distance,  so  as  to  get  it  on  to  a  store  track. 
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The  bars  slide  longitadiuaUy  upon  each 
other,  and  are  supported  by  n  i:atiwi\'ui'^ 
chaia  which  passett  over  a  jnilliw.  A  Wvc! 
OQ  one  bar  acta  by  raising  ami  ri.'tungiri^ 
'  stirrups  upon  the  rack  teeth  of  tUi;  othtr  ty 
raise  and  depress  them  rt'lstivt'ly,  and  tin- 
rack-bar  actually.  The  leviir  i^f  Iwi^beU  Hij' 
a  stop  which  restrains  its  motions. 

Holftfing-oui-olllae'.  A  liiacLino  fur 
hoisting  ore,  merchandise,  rmiKrs,  [iiuscn- 
gers,  ett.,  in  mines,  wnrehou^'s,  ]ii-htfls,  di-. 

A  primitive  hoisting-mactiiiK.-,  viliii-L  re- 
sembles the  modern  cipstan,  h  iis*.-J  in  tin* 
Convent  of  St.  Catharine,  at  tln'  fixjt  of  Mc, 
Sinai,  to  raise  travelers  to  a  dour  in  l]iu  sec- 
ond story.  This  is  a  soraewhiit  inconven- 
ient and  tedious  o^teratioo,  but  is  nscd  in  s 
land  wJifre  roli- 
Kf .  2528.  Wrs^oon  hojue 

 r>i-:— ^  bn(!k.  lti^iilsu| 

—  -Lp"^^^I^        wortliv   tif  rv- 

^SN.     m!!rk/t]iAt  tin- 
^^lifdtde    at  thi- 

^^^==^=^^=S^^  jHlltl     liaVLI     III  I 

'  [  p  ideaof  llievahii' 

of  tiiiu',  uiiJ  hill 

Sutptiuory  Lntr-HoiM.  silt  nix  W  H  to 

lii'lp  iLiiiitlii>i  iij 

at  the  door.    The  convent  v.'K-^  [oiindi'fi  in 
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the  early  ages  of  the  Christiau  Church,  and 
the  chapel  was  built  by  Justinian  in  the  aixth  cen- 
tal^. It  is  a  vast,  stra^ling  building,  surrounded  by  I  falling  by  the  biting  of  the  toothed  eccentrics  s  npon 
m  high  wall,  and  is  beliuved  by  its  rewlents  to  occupy  I  the  wooden  conductor  n.  The  eccentrics  are  con- 
the  place  whereon  the  I^rd  ap- 

peared  to  Mows  in  aburning  bush.  If- 

The  obelisks  in  ancient  Egypt 
may  have  been  raised  by  grad- 
ually  lifting  the  apex  and  scotch- 
ing up  by  mtroductng  earth  be- 
neath them. 

The  Stonehengn  blocks  were 
probably  raised  in  the  same  way. 

The  blocku  ivere  moved  from 
the  quarries  on  rollers  by  animal 
or  man  power.  They  were  per- 
haps raised,  at  the  pyramids,  for 
instance,  by  a  rocking  motion 
on  midway  blocks,  a  rather 
thicker  block  from  time  to  time, 
at  each  rock.  Or  they  may  have 
been  raised  on  an  incline  of 
earth,  afterwards  removed. 

When  Chersiphon  built  the 
Temple  of  Ephesua,  in  the  time 
of  Aniasis  of  Egypt,  he  rained 
the  architrave  oy  surrounding 
the  columns  with  bags  of  earth, 
whichservedasan  inclinefl  plane. 

Fig.  2528  shows  forms  of  hoist- 
ing-machines for  coal-mines  and 
factories. 

A  in  agcaeral  elevation  of  the  machinery  for  hoist- 
ing, screening,  and  loading  coals,  which  will  be  read- 
ily nnderstood  by  merely  citing  the  parts,  a  a  are 
the  rope-drums,  driven  by  the  engines  in  the  house 
e  ;  b  the  pit-head  pulley  ;  k  the  cage  which  lifts  the 
folding  boards  of  the  hatchway,  and  then,  allowing 
them  to  drop,  rests  upon  them.  The  car  is  then  mn 
out  upon  the  track  /,  its  load  dumped  upon  the 
screen  g,  and  received  in  the  wagons  h.  On  the  re- 
tarn  of  the  empty  car  on  to  the  cage,  the  hatches  are 
lifted  by  the  engine-man  by  means  of  the  rods  in  m. 

B,  C,  D,  show  the  safety  apparatus,  by  which,  if 
the  hoiating-rope  break,  the  cage  is  prevented  from 


nected  with  spi- 
ral springs, 
which  tend  to 
rotate  them, 
and  bring  the 
toothed  part 
against  the  con- 
ductor II ;  but 
so  long  as  the 
rope  remains  in- 
tact, the  work- 
ing faces  of  the 
eccentrics  are 
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finnly  held  by  the  chains  p  from  contact  with  the 
conductor,  tian  trigger  which  releues  the  cage  in 
cmiie  of  overwinding. 

£  is  a  ffictory-hoist  like  the  modem  elevator  so 
much  used  iu  hotels.  It  u  knowa  in  the  North  of 
England  aa  a  teagU  (f  lackle). 

Sellen's  hoisting-machine  for  warehooses  or  ho- 
tels is  shown  at  Fig.  2629.  it  exhibits  the  wire-rope 


drum  toirether  with  the  up-and-down  pulleys,  and 
the  midale  loone  iiulley. 

Fig.  2530  exhibits  the  hoisting-machine  with  the 
steam-enfpne  by  which  it  is  driven.  This  is  •  dou- 
ble-cylinder, and  reverses  by  a  bingle  movement  of 
the  valve-lever  at  the  front.  The  jURtfonh  moves  at 
a  speed  of  from  10  to  150  feet  per  muiute,  and  baa 
safety-ratchets  which  instantly  lock  it  to  the  stand- 
ards if  the  rope  break.  The  drum  on  which  the  wire 
rope  is  wound  baa  a  spiral  groove  in  which  aucces- 
sive  coils  of  the  rope  are  kept  separate.  The  car 
stops  automatically  at  certain  limits,  or  by  hand  at 
intermediate  points.    See  Rope-klevator. 

See  also  under  the  following  heads  :  — 


Balance-crane. 

Cant-hook. 

Barton . 

Capstan. 

Block. 

CHrgo-jack. 

Bracket-crab. 

Catodrome. 

Brake. 

Cat-head. 

Brick  and  mortar  eleva-  Cat-tackle. 

tor. 

Check -hook. 

Bricklayer's  hoist. 

Chevrette. 

Bucket. 

Chinese  wiadlasa. 

Cage. 

Claw    for  saspending 

Can-hook. 

tackle. 

rig.  SB80. 
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Cog  and  rouud. 
CottoD-elevator. 
Crab. 

Cram  poo  DS. 

Crane. 
Cuddy. 
Davit 
Derrick. 

Differeiitial  windlaii. 
Dolly. 

Draft.eDgine. 

Drop. 

Drop-table, 

EleTating-block. 

Elevating-clatch. 

Elevating-screw. 

Elevator. 

Field-derrick. 

Fork. 

Foandry-crane. 
Fnmace-hoist 
Gibbet 
Gin. 

Gipsy- winch. 

Giosso-comon. 

Gniin-elevator. 

Gripe, 

Hay. 

Hay-loader. 
Hod-elevator. 
Hofr-elevator. 
Hoiat. 

H  oisting-apparatiu. 

Hoisting-boatfl. 

Hoisting-machine. 

Horns. 

Horse-ran. 

Hydraulic  crane. 

Hydraulic  elevator. 

Hydraulic  hoist. 

Hydraulic  lift. 

Hydrostatic  press. 

Ice«lerator. 

Inclined  plane. 

Jack. 

Jeera. 

Jib. 

Jib-crane. 

Jigger. 

Lever-hoist 

Lewis. 

Lift. 

Uft-canal. 


Lift-hammer. 

Lifting-apparatna. 

Lifting-jack. 

Lifting-screw. 

Loader. 

Lock.  Canal 

Man -engine. 

Masting -shears. 

Mouliue. 

Movable  ladder. 

Needle. 

Overhead -cntne. 

Parbuckle. 

Plate-hoist 

Pneumatic  hoist. 

Portable  derrick. 

Pulley. 

Purchase. 

Rigger. 

BotaTT  crane. 

Sack-Koiat 

Sack-lifter. 

Safety-cage. 

Sheer. 

Sheer-hulk. 

Sheers. 

Side- winch. 

Skid. 

Sliding-puUey. 
Slings. 

Stacking-derrick. 

Steam -crane. 

Steam-hoist. 

Steam -winch. 

Stump-extractor. 

Sweep. 

Tackle, 

Traveler, 

Traveling-crane. 

Traveling-derrick. 

Traversing-elevator. 

Triangle. 

Water-crane. 

Well-bucket  elevator. 

Whimsey. 

Whin. 

Whip. 

Whip-crane. 

Whip- windlass. 

Winch. 

Winding-engine. 
Winding-tadde. 
Windlass. 


Among  the  modem  facilities  for  taking  care  of 
farm  prodace,  the  horse  hay-fork  nnspended  by 
tackle  irnn  an  elevated  beam  in  the  barn  deserves 
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a  special  mention.  For  the  varieties  of  the  fork, 
see  FuKK.  This  device  is  usually  suspended 
tackle  from  the  beam  by  means  of  a  clutch  or  tongs. 
(See  Clutch.)  The  clutch,  however,  is  not  the  only 
means  of  susiiending  the  tackle  and  fork ;  in  stack- 
ing hay  ft  derrick  is  used,  and  in  some  bams  a  still 
more  complicated  device.  W  hen  the  load  has 
reached  ita  eltsvation,  a  pawl  ia  raised  which  allows 
the  can-iage  to  traverse  on  the  track  and  transport 
the  load  horizontally  and  return  when  the  load  is 
discharged.  The  brake  moderates  the  rate  of  the 
hoUting-rope  in  running  over  the  pulleys. 

In  another  form  of  hoisting-machine,  a  platfonn, 
provided  with  rollers  at  ita  bottom,  resU  upon  a 
large  worm-wlieel  which  meRhes  equally  into  two 
vertical  worm-racks  or  Aegmental  screws.  Motion 
is  imparted  to  the  womi-whuel  by  a  small  gear- 
wheel meshing  with  a  toothed  rack  on  the  lower  nir- 
face  of  the  worm-wheel. 

Under  this  head  may  also  be  mentioned  a  device 
for  lifting  bricks,  mortar,  etc.,  to  the  top  of  build- 
ings in  course  of  erection.  In  this,  buctteta  for  the 
elevation  of  building  material  are  lixed  u^on  an 
endless  chain.  The  chain  is  worked  by  a  wmdlass 
at  its  upper  end. 

Hoiat'lDB-tw^le.  A  rope  or  chain  and  pnlle^ 
used  for  hoisting.  The  Amplest  form  of  tackle  is 
the  wkip,  then  follow  the  whip-on-whip  and  other 
forms  of  tackle  cited  in  the  list  above.  The  form 
shown  in  Fig.  25S3  is  a  differential  tackle,  and  con- 
sists of  two  shafts,  on  each  of  which  ia  a  sprocket 
and  a  gear-wheel,  the  two  latter  meshing  with  each 
other.    The  proportion  between  the  diameters  of 
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the  gear  and  sprocket  wheel  on  one  shaft 
ditfers  from  the  proportion  between  the 
diametera  of  the  gear  and  Hirocket 
wheels  on  the  other  shaft,  in  order  that 
by  overhauling  the  endless  chsin  which 
is  connected  with  the  teeth  of  the  two  XpmWiuW 
sprocket-pulleys,  the  block  bearing  the  ■^J^y*^ 
weight  to  be  raised  and  connected  by  the 
chain  with  the  sprocketa  may  be  raised  or  lowered 
as  desired.  The  lower  sprocket-wheel  is  applied  so 
that  it  may  be  thrown  out  of  connection  with  the 
upper  one  and  locked  so  as  to  prevent  retroaction. 

Fig.  2.^32  has  a  large  wheel  A  on  which  is  a  worm 
C  Keyring  into  the  chain-wheel  D.  Such  a  tackle 
will  holaita  load  at  any  point  at  which  the  power 
ceases  to  be  applied,  and  will  not  allow  it  to  come 
down  "on  the  nin."  The  threails  of  a  screw  act  as 
a  stop  or  clieck  to  the  windlass  wheel. 

Bold.   {Shipwrighting.)   The  interior  part  of  a 
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shim  ^  which  the  cargo  of  a  merchant  vessel  or 
the  provisions  and  atoren  of  a  man-of-war  are  stored. 
The  portions  are  distinguished  as  the  /ors,  main, 
and  after  holds. 

Hold-back  Hook.  {VtKichi.)  A  projection 
on  a  carriage-shaft  to  which  the  breeching-strap  of 


a  horse  is  connected,  to  enable  the  uliinal  to  hold 
back  the  vehicle. 

Hcdd-beam.    (Shipbuilding.)    One  of  those 
which  support  the  lower  deck  in  a  merchantmaQ ; 
the  orlop  deck  In  a  man-of-war. 
Hotd-^ut.  A  means  by  which  something  is 
clamped  to  another. 
n|.3e8&  The  bench  hold-faat  is 

aaarched  bar,  whose  shank 
passes  through  a  mortise 
in  tlie  bench,  the  dog  press- 
ing upon  the  work  to  bo 
held.  See  Bbnch-clahp. 

A  wall  hold-^ast  is  a 
spike,  which  is  driven 
into  the  wall,  and  has  a 
flat  head  through  whicti 
a  nail  is  driven  into  the 
object  to  be  attached. 
Hold'ine^-^own  Bolt 
{SUam-engiM.)  One  of 
twelve  or  more  _  strong 
bolts,  which  are'  passed 
from  the  outside  of  a 
steam-vessel  through  the 
floor  -  timbers,  sleejiers, 
foundation  •  plate  of  the 
engine,  and  the  bosses  on 
the  cylinders,  condensers, 
and  side-frames,  and  are 
secured  by  strong  nuts. 
The  bolts  are  of  copper  or 
tinned  iron,  to  resist  the  action  of  sea-water. 

Hold'ing-ap  Harn'mw.  A  hammer  held  by  the 
assistant  agitinst  the  head  of  the  rivet  while  it  is 
being  riveted.    See  RlvETiifO. 
Hole.   A  depression  made  to  hold  a  blast 
Sinking,  bonng,  pun^inj,  drillmgy  an  terms 
made  use  of. 

Loading  or  charging  the  hole  is  the  putting  in  of 
the  powder. 

Tamping  ia  the  packing  of  material  upon  the 

powder. 

Bole-board.  {Weavbng.')  See  Coupass-board. 

Rollng.  1.  {Mining.)  The  under-cutting  of  coal 
by  mean!)  of  a  pick  wielded  by  a  man  lying  upon  his 
side.  The  making  of  vertical  cuts  at  the  sides  is 
called  Clearing,  and  when  these  are  made  the  stratum 
of  coal  is  broken  down  by  wedges  driven  in  above. 

2.  {Roofing.)    Piercing  slates  for  holding  nails. 

H<d'lng-aze.  A  narrow  axe  for  cutting  mortises 
in  fence-|)o9ts,  for  a  poM-and-raU  fence. 

Bol'land.  (FiUtric.)  JAnto  or  linen  and  cotton 
goods,  white  or  self-colored,  and  with  a  glazed  sur- 
Mce.  Used  for  linings.  As  originally  imported 
from  Holland  (whence  its  name),  it  was  closely 
woven  linen  cloth. 

Hollow.  A  depression  or  unoccnpied  space,  M— 


a.  The  empty  portion  of  a  bastion. 

b.  The  part  of  a  cantle  under  the  crupper-loop. 

c.  The  gullet  of  a  saddle  under  the  pommel. 

d.  The  depressiou  in  an  anvil-face  or  fulleiing- 
tool  used  in  forging  round  work. 

e.  A  cavettu  or  recess  bead  in  molding. 

/.  The  seat  of  the  shot  in  a  counterbored  gun.  A 
dmt. 

Hollow-adae.  {Coopering.)  A  howel ;  a  tool 
having  a  curved  blade  to  chamfer  the  chine  on  the 
inside  of  a  cask  end. 

Hollow-au'ger.  One  for  making  ronnd  tenons 
in  chair-work,  ou  spokes,  etc. 

The  end  of  the  spoke  or  other  piece  of  wood  on 
which  a  round  tenon  is  to  be  cnt,  is  inserted  into 
the  tubular  iwrtion,  whose  thi-oat  has  several  radial 
rests  and  a  radial  cutter.  The  tool  is  revolved,  and 
the  blank  is  fed  forward  on  the  rests.  The  length 
of  the  tenon  is  gaged  by  the  adjustable  stop  at  the 
rear  end  of  the  tube. 

fl|.2686. 
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Fig.  2537  ia  a  form  in  which  the  auger  cuts  a 
tapenng  tenon  and  a  shonlder  upon  uie  spoke 
simultaneously. 

Hollow-au'ger  Bit  A  wood-boring  tool 
adapted  to  be  used  in  a  brace.  It  ia  of  a  hcdlow 
cylindrical  form,  and  has  cutters  presented  inirardly 
which  make  a  cylindrical  tenon'  on  the  end  of  the 
stuff.    See  HoLLOW-AUOBB. 

Hollow-diift.  1.  A  tubular  tool  for  driving  a 
hole.    See  Drift. 

2.  A  tool  used  in  tilling  sinial-rockets. 

Hc^low-edge  File.  A  file  with  a  concave  edge 
for  dreasing  t<^eth  of  small  gear  wheels  and  jiiniona. 

Hollowing  and  Back' Ing-m  ■•china'. 
{Cooperi^ig.)  A  machine  forroundinf{  staves,  giving 
the  outer  convexity  and  inner  concavity. 

Hollow-iog-knlfe.  (Coopering.)  A  drawing- 
knife  for  working  on  concave  surfaces. 

HoUow^ns-plana.  {Oarpentrj/.)  A  plane  with 
a  round  convex  sole. 

Hollow-Jctot  ^iiB.  Small  tabes  employed  in 
making  joints,  as  in  the  caung  of  watches. 

Hollow-man'drel  Lat3i&  One  forsmall  roaod 
stuff,  such  as  broom -handles,  scythe-snatlia,  stuff 
for  clothes-pins,  chair-rounds,  round  pickets,  rails, 
The  stuff  is  fed  by  grooved  rollers  into  the  tnunpet 
month  of  the  revolving  hollow  mandreL   The  tool 
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projectiQg  from  the  iutornal  periphery  of  the  man- 
drel turns  the  blank  into  slwpe.  The  spring  forms 
s  stop  for  th«  strips  and  its  poution  indicates  the 
time  far  its  insertioa  herween  the  feed-rolleri.  The 


The  aneroid  of  Vidi,  and  the  bent  tube  of 
Bourdon,  ore  examples  of  holoateric  hmtmaten,  but 
tUo  word  is  sometimes  used  specifically  to  denote  the 
Conner.   The  barometer  constructed  on  the  principle 

Fig.  26U. 


ToUcrB  which  draw  out  the  tnraed  stick  have  cir- 
comleRDtial  depressions,  which  contain  grooved 
tnnnll  of  rubber,  which  jveas  with  an  ai^justable 
force  on  the  handle. 

Hollow-aew'eL  The  well-hole  or  opening  in 
the  center  of  winding  stairs.  Open-neuxl,  in  con- 
tndistiiiction  to  totia-newel  or  eork»crtw  staircase. 

Hollow-plana.  A  molding-pl&ne  with  a  con- 
Tex  sole.    A  roavd-aoU  plane. 

Hollow-pimclL  {SaddUry  and  Shoemaking.) 
The  hoUow  punch  is  employed  to  make  holes  for 
rivets  in  leather  ;  holes  for  eyelets  in  paper,  leather, 
or  fabric  ;  holes  for  laces  in  shoes  and  stays,  and  on 
other  occasions  where  a  smooth,  round  hole  is  to  be 
cut  out  of  a  yielding  material.  It  is  also  known  as 
an  tytUUng-ycai^  frmn  its  use  as  a  means  for 
punching  boles  for  eyelets. 

In  a  modified  form,  as  the  punch-pliets^  it  is  used 
for  punching  cardboard  tickets,  tags,  and  papers  for 
filing.  A  tiekei-punch, 
A  vxid-euUer  ia  also  a  hoUow  punch. 
HoHow-q.aoln.  {Hydraulic  EngiMering.)  One 
htTiBg  a  vertical  recess  for  the  hanging-post  of  e 
lock-gate  to  abut  against 

Hu'low-ralL  A  tabular  railroad  rail,  steam 
heated  to  prevent  the  accretion  of  snow  and  ice. 
Grime's  English  patent,  1831. 

In  WooiDiouse's  BngU^  patent,  1808,  the  rail 
forms  a  water-pipe. 

HolloWB  aad  Ronnda.   {Joiiury.)  Concave 
and  convex  planes,  respecrively  for  working  mold- 
ings.  The  illustration  shows  the  use  of  kolhwM  and 
rounds,  in  the  niold- 
ng.^B.  ing  of  a  panel  door. 

They  are  made  in 
pairs,  and  as  many  as 
eighteen  pairs  to  a  set. 

Hol'low-ware. 
Cast-iron  culinary  ves- 
sels, snch   as  pots, 
kettles,  skillets,  etc. 
Ho-lom'e-ter.  An 
iastmrnent  for  taking  measnrements.    See  Uktrr. 

HoTo-pho'tal  Light  (Opticii.)  A  name  applied 
to  such  forms  of  lighting-apparatus  for  lighthouses 
u  utilize  the  whole  of  the  available  light,  by  sub- 
judng  it  all  to  the  corrective  action  of  the  instru- 
ment ;  as,  for  instance,  Thomas  Stevenson's  Cata- 
DiopTsic  LlOHT  (which  see). 

Hol-o-flterio  Ba-rom'e-tor.  One  made  of  solid 
materials,  ko  as  to  show  variations  of  atmospheric 
pressure  without  the  intervention  of  liqniils. 
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of  the  balance  is  de- 
scribed in  Leupold. 
See  Barometer. 
Hol'ster.    I.  A 

leather  case  by  the 
saddle-bow  to  hold  a 
pistol. 

2.    A  pistol-case  VtHietd  Hominy-MiU. 

carriedoD  the  person. 

Holy.^tone.  A  large  atone  nsed  with  sand  for 
scouring  a  ship's  decks. 

Homl-ny-mllL  A  machine  in  which  shelled 
com  is  subjected  to  a  grating  or  beating  action  which 


removes  the  cuticle 
and  the  germ,  and, 
by  persistent  and 
sufficiently  enei;getic 
action  may  break 
the  giain  as  small  as 
may  be  wanted.  The 
sizes  are  graded  by 
sifting. 

In  Fig.  2540  the 
com  is  fed  in  above, 
and  is  subjected 
to  the  action  of  a 
series  of  beaters  on 
the  rotating  ver- 
tical shaft.  A  fan 
in  the  case  below 
blows  out  the  dnst, 
bran,  and  powdered 
germ. 
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In  Fig.  2541  the  mill  consiBts  of  a  double  case, 
the  inner  ahell  of  which  is  inovided  with  semi-annit- 
lar  plates  or  partitions,  within  the  case  is  a  revolv- 
ing nollow  scouring  and  blowing  nhaft,  having  an  air- 
gathering  cup  or  8COOU  upon  one  of  its  enda,  and  at  the 
opposite  end  is  a  discnarge-spout  and  a  blast-passage. 
Roughened  scouring  and  smooth  conveying  blades 
aif!  set  spirdly  around  the  hollow  blowing-shafL 

BoiM  A  flat  slab,  osnally  of  some  description 
of  slaty  stone,  used  for  giving  a  keen  edge  to  a  cut- 
tiog-tool  after  sharpening  on  the  grindstone.  Vari- 
ous kinds,  dilTering  greatly  in  texture  and  hardness, 
are  employed.  Norway  ragatone,  water-of-Ayr,  blue- 
stone,  Qerman-hone,  and  many  other  varieties,  have 
ft  more  or  less  extended  reputation  for  their  adap- 
taUon  to  special  retjuirements,  being  used  either  dry 
or  moistened  with  water  or  with  oil.  The  Turkey 
oil-tione,  which  comes  from  Asia  Minor,  is  generally 
known,  and  is  employed  for  imparting  an  edge  to 
chisels,  plane-bits,  and  all  the  finer  varieties  of  cut- 
ting-toou.  It  is  usually  cemented  in  a  slab  of  wood 
and  provided  with  a  wooden  cover. 

The  finest  variety  of  stone  suitable  for  hones  ia 
found  in  Arkansas,  and  is  »lao  known  as  Washita. 

The  metallic  hone  is  a  stoall  round  bar  of  steel, 
with  fine  longitudinal  sh-iations.  ^  For  use  it  is 
moistened  with  oil  and  qninkled  with  rottenstone 
or  other  fine  abradant. 

Fayrer's  swing  hone  is  a  strip  of  brass  pivoted  at 
each  end,  so  as  to  adjust  itself  to  the  ei^  of  the 
razor.  An  abrading  powder  mixed  with  oil  is  ap- 
plied upon  one  side,  on  which  the  razor  is  roughly 
sharpened,  when  the  brass  slip  is  tamed  and  a  keen 
edge  imparted  by  the  other  side,  moistened  with  a 
finer  composition  and  oil. 

Artificial  stones  and  emery-charged  leather  are 
also  used  as  hones.  See  Grinding  amd  PousutNO. 

Ron'ey-oomb.  A  flaw  in  a  easting: 

Hon'ejr-stnln'vr.  A  device  for  separating  the 
honey  from  the  comb.  In  a  common  form  the  comb 
is  cut  up  and  placed  in  a  tub  or  tray  to  allow  the 
honey  to  drain  from  the  broken  cells.  In  other 
cases  it  is  pressed.  The  example  is  an  application 
of  the  centrifugal  filter  to  this  purpose.    After  the 


Fig.  SMS 
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cap  has  been  cut  off  the  comb,  it  is  placed  in  a  wire- 
|;au2e  basket  which  Is  rapidly  rotated.  The  honey 
18  thrown  out  by  centrifufi^  force.  Tlie  draineJi 
combs  are  returned  to  the  him  to  he  again  filled 
with  honey. 


Honi-ton-laoe.  (Pith^)  A  variety  of  lace 
made  by  placing  a  perforated  pattern  upon  a  pillow, 
and  then  so  twisting  and  interweaving  the  thread  by 
means  of  bobbins,  pins,  and  apindlfli,  aa  to  prodnoe 
the  re<iuired  pattern. 

Hood.  1.  (Mechanital.)  A  dome-shaped  projec- 
tion or  canopy  over  a  discharging  or  receiving  orifice 
in  a  structure,  aa  of  ■  fireplace,  chimney,  or  Tent^tor. 

A  eowl  over  a  chimney,  ashore  or  aboard. 

2.  {Wtar.)  A  soft  covering  which  shrouda  the 
head.  Some  are  attached  to  a  cloak.  "  With  any 
that  wears  a  hood"    "  A  towled  monk." 

S.  {Vehiclea.)  A  cairiage-top  which  may  be  ele- 
vated or  depressed. 

4.  {Hydraulie  Engifuering.)  The  cap[diig  of  the 
piles  of  a  starling. 

5.  The  top  of  a  pump. 

6.  The  companion  of  a  hatchway. 

7.  (Nautical.)  a.  A  covering  for  •  eompani<m- 
hatcb,  scuttle,  chain-pumpk  or  skylight.  A  eowt 
for  the  galley  chimney. 

h.  One  of  the  foremost  or  aftermost  planks  of  a 
Btrake.  The  kood-endt  fit  into  the  Tabbets  of  the 
stem  and  stem  posts. 

8.  (Saddlery?)  The  leathern  shield  in  front  of  a 
wooden  stirruj>,  which  serves  to  protect  the  foot  of 
the  rider, 

9.  (Sporting.)  The  blinding  cap  on  the  head  of  a 
hawk  to  make  him  ait  quietly  on  his  pereh.  Said 
to  have  been  invented  by  the  ^Arabians. 

Falconry  was  an  ancient  custom  in  Tartary  ;  Cte- 
sias,  contemporary  of  Alexander  the  Great,  mentions 
that  hares  and  foxes  were  bunted  in  India  by  fal- 
cons. Aristotle  speaks  of  the  practice  in  Thrace. 
It  was  common  in  Italy  in  the  time  of  Martial, 

It  attained  its  cUmax  in  Europe  in  the  twelfth 
centurj". 

Hoodliv-wid.  {ShijAuilduig.)  The  end  of  a 
hood  or  endmost  plank  of  a  complete  strake.  The 
hoodiiuj-enda  fit  into  rabbets  of  the  stem  and  stem 
posts. 

Hood-^noldlng.  (^Arthittdurt.)  A  crown- 
molding.    A  molding. 

Hood-qunr'tor.  (V^iclea.)  One  of  the  side 
jHecps  of  the  back  portion  of  a  hood. 

Roof-pad.  (Menage. )  A  device  attached  to  the 
hoof  of  a  horse  to  keep  the  foot,  or  the  shoe  of  the 
foot  to  which  it  is  attached,  from  cutting  the  fellow 
foot  or  the  fetlock.    A  device  to  prevent  interfering. 

Hoof-par'ing  Knife.  {Farriery.)  AknU'ewith 
a  recurved  blade,  used  for  paring  hoofs,  to  fit  horse- 
shoes thereon  ;  the  sharply  curved  portion  enables 
the  knife  to  act  as  a  tcorper  in  the  fissures  between 
\he  frog  and  aole.    See  g.  Fig.  2545. 

Hoof-«pread'er.  (Farriery. )  A  device  for  ex- 
panding mechanically  the  hoof  of  a  horse  suffering 
from  contraction  of  the  foot. 

Hook.  1.  A  curved  piece  of  metal  (usually)  by 
which  an  object  is  caught  or  suspended.  A  tool 
having  a  shape  similar  to  the  foregoing.  See  under 
the  following  list : — 


Axle-hook. 

Bench -hook. 

Bid-hook. 

Bill-book. 

Rloom-hook. 

Boat-hook. 

Boot-hook. 

Breast-hook. 

Button -hook. 

Cambrel. 

Can -book. 

Cant-hook. 


Cat-hook. 

Chain -hook. 

Clieck-hook. 

Chimney-hook. 

ClaKD-hook. 

Clotnes-liue  hook. 

Olives. 

Clove-hook. 

Coat-hook. 

Cotton -hook. 

Cottrel-hook. 

Creeper. 
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Crouhet-hook. 
Davit-hU  hook. 
Draft-hook. 
Drag. 

Duiig-hook. 

Eccentric-hook. 

Fall-block  hook. 

Fire- hook. 

Fish'hook. 

Ft«)ih-book. 

Fore-hook. 

Uab-hook. 

Gate-hook. 

Grapple. 

Grappling- hook. 

Gallet-hook. 

Haniesft-anap. 

Hat-hook. 

HedJIe-hook. 

Hog-book. 

Hotu-back  hook. 

Hook  and  butt. 

Hook  and  eye. 

Hook-block. 

Hook-bolt. 

Hook-btitt. 

Hooknl  toot. 

Hooking-frame, 

Hook -motion. 

Hook-rope. 

Hook'ficarf. 

Hook.  Sewiug-machine 
Hook-tooL 


Hook-wredcb. 

Hose-hook. 

Ice-hook. 

Laying-hook. 

Match-hook. 

Meat-hook. 

Mouaing-hook. 

Pad-hodc. 

Placenta-hoofc. 

Plank -hook. 

Pot-hook. 

Priining-hook. 

Palley  susjiension-hook. 

Rack -hook. 

R*-aping-hook. 

Safety-nook. 

Sewing-machine  hook. 

Share^DOk. 

Sheep-hook. 

Shell-honk. 

Shutter-hook. 

Sister.hook. 

Snap-hook. 

Spring-liook, 

Suspension-hoc^. 

Tackle-hook. 

Tenaculnm-hook. 

Tenter-hook. 

Tow-hook. 

Trace- hook. 

Wad-hook. 

Watch-chain  hook. 


Besides  these  sje  many  which  come  under  the 


naino  of  hardware,  and  whose  nuiies  indtrate  their 
purpose  :  — 


Awning-hook. 
Bird-cage  hook. 
CaMn-door  hook. 
Clothes-hook  (faie). 
Cotton-hook. 
Dressing-glaas  hook. 
Harness-hook  (J)- 


Head-board  hook  (i). 
Hook  and  eye 
Horse-hitching  hook. 
Lamp-hook. 
School-house  hook. 
Screw-hook  (A). 
Wardrobe-hook  (a  h  e). 


S,  {Sh^butiding.)  AkneeoritreDgthfluiugfniiM 
confomiing  to  the  inner  shape  of  the  vessel  and  sup* 
^rting  the  bow  or  forward  ends  of  the  decks.  See 

3,  {Kniiting-machine.)  The  barbed  extremity  of 
the  needle,  which  retains  the  yam.    The  beard. 

Hook  and  Butt.  A  mode  of  scariing  timber  so 
that  the  parts  rraist  tensile  strain  to  part  them.  A 
kook-msar/.    See  Scarf. 

Hook  and  Bre.   An  ordinary  fastening  ui 
ladies'    dresses.    Made  of 
flattened  wire  and  bent  to 
form,  as  in  the  example. 

Hook-Uook.  A  pulley, 
block  strapped  with  a  hook, 
in  contradistinction  to  one 
with  an  eye  or  a  taU.  See 
cut  of  Burton. 

Hook-bolt  A  bolt  with 
a  hook -head.  Used  on 
board  ship  to  fasten  lower- 
deck  ports. 

Hook-butt  {Carpen- 
try. )   A  mode  of  scarfing  timber.   See  Scabf. 

Hooked-bolt  One  with  a  lip  used  to  bsten 
boards  on  to  a  ship's  frame  or  a  wharf. 

Hooked-4o<^  1.  A  marble-WQiker's  chisel  {a\ 


a  h 


aboiawlJQw. 


the  end  bent  to  a  ri^ht  angle,  and  used  in  positioDS 
where  the  aqnare  chisel  cannot  be  readily  emph^ed. 

2.  Wood-turning  tools  of  the  nature  of  Bcotpen 

(bed  e). 

3.  A  bent  iron  rod  {/)  forming  three  sides  of  a 
square,  one  end  being  prolonged  for  a  handle.  Used 
ill  taking  the  tvnat  out  of  a  bar  while  foitging. 

4.  A  hoof'paring  knife  (<|r). 

Hook'er.  (Nautieal.)  A  one-masted  merchant 
vessel  of  the  English  and  Dutch  waters.   A  houilar. 

Hooktt'a  OMr'ing.  A  kind  of  geai-ing  in  which 
the  teeth  are  somewhat  obliquely  across  the  face 
of  the  wheel,  bo  that  the  contact  of  each  tooth 
commeuces  at  its  foremost  end  and  terminates  at  the 
aftermost  end  ;  the  piUh  of  the  spiral  is  such  that 
the  contact  of  one  pair  of  teeth  does  not  terminate 
until  that  of  the  next  pair  has  commenced. 

Hooke's  stepped  gearing  is  of  a  somewhat  similar 
design, 

Hooke'a  Joint  A  universal  joint.  A  Gihdal- 
JOINT  (which  see). 

Hook'ins-frMBe.  A  frame  with  hooks  upon 
which  elotii  is  measured  and  suspended,  being  folded 
back  and  forth  until  the  required  quantity  is  reached, 
when  it  is  cut  off  and  removed  to  be  packed. 

Hook-^o'tion.  {Steam-enffine.)  A  valve-gear 
having  hooks  for  actuating  and  reversing. 

Hook-n^ie.  (yaulum.)  One  six  or  eight  fath. 
oms  long,  with  a  hook  and  thimble  splicra  at  one 
end  and  whipped  at  the  other.  It  is  used  to  drag 
chain  and  for  similar  puriwses. 

Hook-aoarf  (Carpentrj/.)  A  mode  of  ibstening 
timbers  together  endways,  no  that  they  lock  to  each 
other.    See  Scart. 
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Sooi^-tooL   (LnUiA)  a,  A  ffntn  of  ^md'tioal 

ji>n;i\  iti  m^Ul  tnniiii^,  whu'li  i»  nf  a.  hoolc  <hajH?, 
dU'L  i'i  sn[i[iurti'il  uTi  a  r''.-.t  lu'lrjiv  ii[i<l  l.'i-yoinl  which 
it  exttticU.    A  HAMiiJinj-Toij),  (wltitli  wt). 

b.  Jl  irood-tarn!nff  tool  luTiiig  a  bent  wttU^n 
nud  (or  bottomlnj  boxes,  or  lids,  or  other  holiow 
■work.    Sk's  Fij!.  2545, 

HoolE-WTflDOh.  A  forai  of  gpuiDBr  which,  liiu 
a  bi'Ht  I'U'l  ail:L].(i'Hl  t'j  ffnxp  a  nut  or  'ciiiiliiip  ]  'i-rn 
RiiH  tiini  it.    Si-  Viii,. 

Hoop.  1.  A  atiif  of  metal  or  \votnl 

nattil  It  fh«  mdi  Bud  driv^  funiplicw^  hold 
flie  sisTH  togtstb«r. 

Hoop^  fnr  miika  are  kottf^iw^ — 

^uf^rri-huuti ;  the  hoop  QBSiMft  thv  awclt  of  a,  nisk. 

CAl'im:  or  hixvp  ;  or  Attu^hooji ;  the  hoop 

DBUer  Co  till*  flirl  nr  r7u'Aa. 

Flnf-hoi}^  :  a  t>iin  hoop  ;  flitt  on  both  fidjw. 

Na!/-rouni  bcwp ;  a  hoojt  whose  ^nIMAI  b  the 
undretned  exBarior  aftlw  pole, 

ryr(Mt-)inap^:  «  ifcitlt  hoofi       wooti,  uied:  lieftin! 

or  pr"Iiiiiliia.ry  to  tta  final  IkOEi^iiujr. 

2.  i,yaiUieat.)    a.  One  of  tln^  riiiipi  to  which  thu 
maiher-leaeA,  of  A  fcrre^aiiri  o/ii.  s.iil  iJi  l.r-iit^  uml  liv 
which  it  Alidee  on  the  nutsi  ot  alat/       the  soiJ 
holtlod  or  bvund.    A  Aonb. 

ft.  A  blind  oil  a  woodsD  vicboT 

Btonea.    It  atandi  oib  fHwHiadk,  4fhtina0r  4) 

tbo  b«d-«tfHUl, 


b.  A  metallic  band  around  a  mill-atone. 

4.  A  atrap  around  au  eccentric. 

5.  {Apparel.)  a,  A  thin  strip  (aaoally  of  steel  and 
covered  with  braid),  used  in  expudiog  the  fkirU  of 
ladies'  dreaaes. 

b.  A  frame  made  of  pliable,  steel,  bimd-covered 
hoops,  united  by  Tertical  tapes  and  adapted  to  ez- 
paod  the  skirt  of  a  lady's  dress.  Frames  of  similar 
ithape  but  dilferently  constructed  were  in  nae  in  the 
time  of  Poj>e  and  of  Queen  Besa. 

Hoc^-oand'ing  Ma-ohlne'.  (Coopering.)  A 
machine  for  curving  hoops  ;  generally  conusting  of 
i  set  of  three  rollers  between  which  tin  hoop  is 
[lassed,  the  upper  roller  acting  against  and  between 
ihe  two  lower  ouea,  and  having  its  lower  surface  de- 
[ireased  below  the  upper  line  of  the  two  lower  ones. 

Hoop-ooU'lng  Ma-oUne'.  {Cooperituf.)  A 
niachlne  by  which  split,  sawn,  or  cut  hoop-stuff  for 
barrels  is  wound  upon  a  dnim  so  as  to  be  secured 
in  a  coiled  condition  for  shipment  and  use. 

Boop-onunp.  (Coopering.)  A  rins-clutch  for 
holding  the  ends  of  a  hoop  which  are  upped  over 
each  other. 

Hoop  -  orlmp'ing  Ma-ohine'.  ( Coopering. ) 
One  for  giving  the  bend  to  hoop-atuff  to  render  Um 
hoopa  tractable  in  fitting  to  barrels  and  casks. 

Hoop-out'tiQg  Ma-ofaine'.  (Coopering.)  One 
for  cutting  from  the  or  from  the  edge  of  a  board 
a  slat  fur  a  hoop.  When  made  from  the  log;  the 
latter  is  rotated  between  each  cot,  and  the  knife 
makes  an  incision  a  depth  equal  to  the  width  oT  the 
hoop,  wbicli  ia  removed  by  another  cutter.   In  cut* 

ns.2618. 


ting  from  a  board,  a  reciprocating  knife  C  cuts  hoops 
from  the  edge  of  a  plank  resting  on  a  table  which 
is  alternately  raised  and  lowered  by  a  cam  i  to  im- 
part an  edgewise  taper  or  bevel  to  Uie  hoops. 

Boop-dreM'ing  Ma-otaine'.  (Coopering.)  A 
machine  for  dressing  rived  hftops  to  an  even  thick- 
ness. In  the  example,  the  hoopa  are  dressed  by 
means  of  a  revolving  cutter-wheel,  in  connection 
with  a  guide-block  and  pressure  and  feed  roller. 
The  lower  part  of  the  figure  shows  the  operation  more 
in  detail,  trie  hoop  passing  between  the  rotary  cutter 
B  and  the  head-block  If.    L  is  the  feed-roller. 

Hoqp-dtiv'er.  (Coopering.)  a.  A  hand-tod 
which  is  rested  on  the  edge  of  the  hoop  and  beaten 
by  a  hammer  or  mallet  to  force  the  hoop  on  to  the 
cask. 

b.  A  machine  by  which  the  hoc^  are  forced  (m 
eimnltaneonsly. 


Digitized  by 


Google 


HOOPING. 


1117  HOOP-SHAVING  MACHINE. 


rtg.  sua 


Baop-Drivlmt  ISaduiu. 


Boop-Drtttfr. 


Attoclwd  to  a 
Rcrew-shaft  re- 
volved by  gMring 
is  a  head  to  which 
are  pivoted  nen- 
dantarivern,  which 
are  adjunted  to  the 


aide  of  the  cask  by  a  cam-disk  with  projections  on 
the  peripherr  that  force  the  drivers  outward  as  it  is 
turned,  and  Djr  revolTiog  the  screw-shaft,  the  head 
ia  depressed  and  drives  the  hoops  npon  the  cask. 

Hoop'lng.  {Founding.)  The  tron-woric  aroiind 
a  niolding-box. 

HoofHlxotL   Flat,  thin  bar-iron. 

Hoop^OOk.  1.  (Coopering.)  a.  A  mode  of 
connecting  the  ends  of  the  split  pole  or  slat  which 
forms  a  hM>p. 

h.  One  of  the  interlocking  notches  near  the  ends 
<£  a  baml-hoop. 

Machines  are  made  for  cutting  hoop-locks,  having 
descending  cutters  shaped  to  the  carved  form  of 
the  notch  required. 

2.  A  fastening  for  the  ends  of  hoops ;  used  in 
baling  hay  or  cotton.    See  Balr-tie. 

Hoop-plan'lng  BCa-ollin*'.  {Co<^per\ng.)  A 
machine  for  thinning  down  and  dressing  the  surface 
or  no  rf aces  of  hoop-pole  staff,  or  of  staff  aawed  or 
cot  for  hoops.    See  Hoop-dressino  Maohine. 

Hoop-^;nuioh'i]ig  Ma-obine'.  {Coopering.)  A 
machine  for  punching  riret>holes  in  iron  hoops  for 
caiks. . 


Hoop-raok'ing  Ma-ohlne'. 

(Cooperivg.)  One  foi-  forcibly  bend- 
ing rived  hoops  to  make  them  tracta- 
ble in  placing  them  around  casks. 

Hoop-TlT'lBKMft-<diln»'.  {Coop- 
ering.) A  machine  in  which  the  mr 
of  wood  to  be  rived  is  sawed  out  of 
a  proper  width  for  the  hoop  required, 
and  the  end  checked  by  a  gang  of 
circular  saws.  The  end  is  then  placed 
between  the  guiding  friction  wheels 
and  advanced  to  the  groove  of 
wheel,  where  it  is  seized  by  the  bite 
^  '  of  the  upper  pressure  disk,  and  psss- 

^  ,  ing  along  is  deflected  upwards  by 

another  wheel  emerging  fnm  be- 
tween the  latter  wheel  and  the  up- 
per disk  in  a  riven  condition. 

Hoop-iaw'ing  Ma-cdiine'. 
(Coopering.)  a,  A  machine  in  which 
guced  stuff  is  fed  to  a  gang  of  clr- 
cntar  saws  and  reduced  to  dimensions 
fur  makina  hoopa.    In  the  example, 
the  saW'snaft  has  journal  bearing 
either  abovu  or  below  the  gnide-roll- 
ers.   The  guide-rollers  are  kept  in  their  journals  by 
pins  traversing  the  upwardly  projecting  sides  of  the 
said  joomals. 

b.  A  machine  which  removes,  try  snceeniTe  ac- 
tions, a  thin  strip  tar  the  edge  of  a  board. 


c.  A  machiue  which  aawa  hoops  from  a  log,  which 
is  rotated  between  each  cut,  the  thickness  cnf  a  hoop 
plus  the  kerf; 


the  saw  cutting 
down  into  the 
log  the  width 
of  a  hoop,  and 
a  second  saw  or 
a  cutter  remov- 
ing the  hoop  so 
cut. 

H  o  o  p  - 
■hav'lng  Ma- 
oUne'.  {Coop- 
ering.'^ One  for 
reducing  the 
thickueM  of 
hoop  Btnff,  and 
dressins  the 
edge  woich  lies 
against  the  cask. 
See  Hoop- 

DRRSSINO  Ha- 
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Hoonp-aUrt.  The  fardiDgale  of  the  time  o( 
Queen  Elizabeth.    See  alaothe  "Tatler,"  Janoary  5, 

1710. 

The  modem  hoop-skirt  is  formed  of  bmid-corered 
flat  steel-wire  hoojw,  united  by  tapes  and  shaped 
upon  a  former.  Various  ingenious  devices  are  adopted 
for  makin|^  temperinf^  covering,  niatkine,  and  siz- 
ing the  wire,  for  claapiiig  the  spangles  which  unite 
the  tapes  and  wirea  at  their  intersections. 

Hoop  Splay'lng  and  Bend'ing  ISM-tASntf. 
{Coopering.')  A  machine  for  spreading  hoop-iron  on 
one  (iide  so  as  to  enable  it  to  set  snugly  on  the  bilge, 
(ind  at  the  same  time  bending  the  hoop  to  the  curve 
of  the  cask. 

Hoop-^Utftlilg  Ka-ohlne'.  {CooptHng.)  k 
machine  to  rive  hoops  from  stuff  properly  prepared. 
See  Hoop-KiviKO  Machink. 

Hop-baok.  {Brtwing.)  The  vessel  beneath  the 
copper  which  receives  the  infusion  of  malt  and 
hops,  and  bos  a  perforated  bottom  which  strains  off 
the  bops  from  the  unfermented  beer. 

HOD-^ry'OT.  A  chamber  in  which  hops  are  ar- 
tiRciaUy  dried.  In  the  example,  a  tiltins  drying- 
ftame  nins  on  a  track  extending  through  the  drying 


Hop-Drytr. 

tad  store  rooms,  so  that  the  hops,  after  drying  above 
the  furnace  in  the  former  room,  may  be  depmted  in 
the  latter. 

Also  called  an  oatt,  or  hop-kiln. 

Hop-^ame.  (.Agriculture.)  A  trellis  on  which 
hops  are  supported  while  growing.  Hops  are  usu- 
ally grown  on  poles,  which  are  pnUed  out  of  thep^— 
graandandlaiu  across  treetlesfor  the  con venience^~~* 
of  the  hop-pickers.  Hop-fkanies  are  mme  nf  them 
made  to  redine  to  bring  them  within  reach  of  the 
pickers. 

Hop'per.  1.  {Maehinery.)  A  chitte  for  feeding 
any  material  to  a  machine.  It  is  generally  of  an  in- 
verted fmstal  shape,  as  In  brick-machines  for  feed- 
ing clay  to  the  pug-mill ;  in  winnowing-machines, 
for  feeding  the  gnin  and  chaff  to  the  upper  riddle  ; 
in  grinding-mills,  for  feeding  grain  to  ttie  stones. 
Its  name  is  derived  from  the  tatter,  as  it  used  to  be 
shaken  bv  a  damsel  (projection)  on  the  spindle,  in 
order  to  seep  the  gram  fed  down  into  the  thro>3.t. 
It  now  feeds  the  grain  Into  a  shaking  Am,  which  is 
agitated  by  the  mmssl.    See  Orikdiko-mill 

The  term  is  alio  applied  to  the  reservoir  ^icL 
contains  the  grain  in  seeding-machines,  pUlltei% 
drills,  etc. 

The  term  is  also  applied  to  a  feeder,  anch  M 
the  fuel  reservoir  of  a  stove. 

The  holder  of  blanks  in  a  machine,  as  the 
screw-blanks  In  a  screw-cutting  machine.  The 
pknchets  in  a  coining-machine,  eyelets  or  spangle.'* 
in  maohines  using  those  articles,  'and  many  others 
too  numerous  to  mention. 

2.  The  basin  of  a  water-closet. 

8.  {Olast.)   A  conical  vessel  suspended  from 
the  ceiling,  containing  sand  and  water  for  the 
of  the  glass-cutter. 


4.  {Musie.)  A  jointed,  upright  piece  attached  to 
the  back  of  a  key  in  a  piano-l'orte  movement,  to  lift 
the  hammer,  instead  of  the  stiff  wire  or  lifter  used 
formeriy.  It  is  an  arrangement  for  allowing  the  key 
to  impel  the  hanmier  ana  then  escape  from  it,  so  that 
the  luimraer  is  free  to  fall-  away  from  the  string  im- 
mediately. It  is  a  feature  of  the  doubU-adion 
laano-forte  movement.   See  Piano-forte. 

Hop'pn-boy.  A  derioe  in  a  grinding-mill,  con- 
sisting of  a  revolving  rake  drawing  the  nxal  over  a 
discharge  opening  in  the  floor.  Invented  by  Oliver 
Evans. 

Hop'per-oook.   A  vilve  for  water-cloaeti,  etc. 

In  theexample, 
pressure  on  the 
seat  depresses 
the  stem  £  with 
its  valve,  allow- 
ing the  water  to 
pass  through 
and  out  of  the 
opposite  educ- 
tion  opeping. 
When  the  pres- 
sure is  relieved 
the  weight  N 
on  the  lever  M 
attached  to  the 
rod  E  lifts  the 
valve  again 
into  its  seat. 

Hop-piok'- 
er.  (liudxm- 
dry.)  A  ma- 
chine  for 
picking  bops. 

The    branches  _       _  . 

are     stripped  Bcm^Osck. 

from  the  vines  and  paased  into  the  machine  between 
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the  feed-rollers,  when  they  enconntrr  the  teeth  o(  the 
picker,  which  detach  the  hops  from  the  vines  and  pass 
iiotb  through  the  troughin  to  the  screen,  wheiefnnn  the 
hops  drop  into  the  shaker,  whence  they  are  conveyed 
by  the  ele%'Rter  to  sacks. 

The  litres  are  respectively  a  nde  elevation  and 
lo^tnthoal  vertical  section. 

Hop'ple.  (Mtnagt. )  A  device  for  confiDiDg  the 
legs  of  horses  so  as  to  iuonper  their  motion  and  thoa 
restrain  their  wandering.    A  hobbU. 

The  devices  are  principally  modes  for  shortening 
their  step  and  thus  reducing  their  speed,  as  well  as 
lessening  their  inducement  to  stray,  owing  to  the  in- 
courenience  of  motion  and  unaccostomed  restnint. 

a  is  one  intended  for  training.  The  pads  are 
strapped  around  the  pastern  and  above  the  knee  re- 
spectively, and  are  connected  to  each  other  by  a 
rubber  band  rove  through  a  staple  on  the  upper  pad, 
and  regulated  as  to  length  by  the  buckles  on  the 
lower  pad. 

b  is  Captain  Eagle's  hopple,  in  which  the  coup- 
ling-strap ring  moves  in  staples  in  the  fetlock  straps, 
and  does  not  tend  to  rotate  the  latter  and  thus  gM 
the  limb. 

c  has  conpling-loops  which  divide  the  a1«uiTe 
motion  between  them. 
d  has  a  strap  which  slips  throng  the  ting  instead 

of  turning  the  1^-band. 

Hop-pole.  (Sutbandry.)  A  training-pole  for 
hope.   It  consists  of  little  bat  a  simple  sapling  or 


ng.  2668. 


pUtfonn  (a,  lower  figure),  with  raised  sides,  and 
Ic^  anaoged  for  leveUog.  A  glass  roof  protects  the 


Hi-  SB0». 


trunk  of  one  of  the  lighter  trees,  the  wood  depend- 
ingupon  the  means  and  kinds  at  hand. 

Hop-preaa.  (Breaing.)  A  machine  for  ex- 
pressing the  hquid  from  hops  after  boiling. 

In  the  press  shown,  a  rapid  rotation  of  the  screw 
in  the  early  part  of  the  operation  is  obtained  through 
the  bevel  gear  f  if  1^  toming  the  hand-wheel. 
When  the  resistance  becomes  great,  the  hand-wheel 
is  thrown  out  of  gear  and  a  worm-wheel  connected, 
which  by  turning  cranks  R  gives  a  slow  but  power- 
nil  impulse  to  the  screw. 

Hb-iiraoii,  Ar-ti-fi'olaL  {Optica.}  A  nctaogalai- 


mereatr,  which  is  poured  upon  the  platfbnn  and 
forms  the  horism. 

Lane  has  a  method  of  determining  the  artlftdil' 
horizon  for  sextants,  etc.  To  a  sextant  ft  of  the 
usual  construction,  with  an  index-glass,  horizon* 
glass,  and  eye-piece,  is  added  a  vertic4l  mirror  or 
reflecting  mirface  a,  the  plane  of  which  is  perpen- 
dicular to  a  continnation  of  the  visual  ray  pasnng 
from  the  eye-piece  and  intersecting  a  hair-line  b,  or 
its  equivalent^  which  is  placed  in  the  frune  of  the 
horizon-glass,  or  at  any  point  between  the  mirror  a 
and  the  eye,  where  it  can  be  seen  by  the  latter,  with 
or  without  the  aid  of  a  lens. 
The  plane  of  the  horizon  is  a  tangmt  to  the  cur- 
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vature  of  the  eartb  at  any  place,  and  is  asiumed 
Ter^  nearly  by  the  surface  of  a  quiescent  liquid, 
which  thus  becomes  an  artificial  horizon  from  wtiich 
the  altitude  —  of  a  heavenly  body,  for  instance — may 
he  mea^uTftd.  From  the  law  of  the  reflection  of 
li^ht,  it  follows  that  the  angle  subtended  at  the  eye 
of  an  obisrrer  by  a  star  and  its  image  as  seen  re- 
Hected  from  such  a  liquid  surface  is  twice  that  of  the 
altitude  of  the  star  abore  the  horizon.  On  account 
of  its  high  reflecting  power,  merouiy  is  the  liquid 
generally  used  for  an- artificial  horizon. 

A  horizontal  spinning  speculum  was  adopted  by 
Lerson,  of  £nf(land,  and  this  was  improved  by 
Smeaton,  who  used  a  polishsd  metallic  speculum 
about  three  and  a  half  inches  in  diameter  enclosed 
in  a  circular  rim  of  brass,  so  fitted  that  the  center 
of  f{ravity  of  the  whole  shall  fall  near  the  spot  on 
which  it  spins.  This  is  the  end  of  a  steel  axis  run- 
ning through  the  center  of  thn  speculum,  above 
which  it  finishes  in  a  square  for  the  convenience  of 
fitting  a  roller  on  it,  baring  a  piece  of  tape  wound 
i^und  it.    It  spins  in  an  agate  cup. 

Ho-il'son-^Iau'es.  (Optics.)  The  two  apecu- 
lums  on  one  of  the  radii  of  a  quadrant  or  sextant. 
The  one  half  of  the  fore  horizon-glass  is  silvered, 
while  the  other  half  ia  transparent,  in  order  that 
an  object  may  be  seen  directly  through  it  The  back 
horizon-glass  is  silvered  above  and  below,  hut  has 
a  transparent  stripe  across  the  middle,  through  which 
the  horizon  can  b3  seen. 

Hor-i-Bon'tal  Di'at  One  with  a  plane  parallel 
to  the  horizon,  having  its  gnomon  elenrted  according 
to  the  latitude  of  the  place. 

Bor-1-soil'bftl  Drill.  {Sfaehiaerif.)  A  boring- 
machine  whose  drill-arbor  works  horizontally  and 

Erallel  with  the  bed  to  which  the  work  is  dogged.  It 
s  variable  feed  and  quick  hand  traverse  toboring- 
ipiodlfl,  arranged  so  as  to  be  changed  instantly  from 

ni.aao. 


friction.  The 
parts  are  delicate 
and  hard  to  re- 
pair. Thecwlin- 
der  has  neen 
made  of  a  ruby, 
but  at  great  ex- 
pense. 

Hor-l-aon'- 
tal  Lathe.  A 
vertteat  turning 
and  boring  ma- 
chine.  The  one 
illustrated  is  set 
up  in  the  Boston 
Havy-Yard,  and 
is,  perhaps,  the 
largestinuse,  be- 
ing of  such  a  size 
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one  to  the  other;  compound  tables  arranged  to 
move  vertically,  with  horizontal  movement  at  right 
anjfles  and  parallel  to  drilling-spindle ;  the  aitor 
which  carries  the  drilling-spindle  iji  arranged  with 
face-plates,  so  that  the  machine  can  be  used  as  a 
face-fathe. 

Hor-l-«ontal  BMapafment  One  in  which 
the  impulse  is  given  by  the  teeth  of  a  horizontal 
wheel  acting  on  a  hollow  cylinder  on  the  axis  of  the 
balance.    It  wa-s  invented  V  Graham,  about  1700. 

The  fiiagrara  shows  the  action,  the  cylinder  being 
represented  in  two  positions  at  difi'erent  portions  of 
its  oacitUtion.  The  pallets  abe  oa  the  wheel  rest 
altematel;^  on  the  innde  and  the  ontside  of  the  cyl- 
inder, their  beveled  edges  sliding  against  the  edges 
of  the  cylinder,  to  communicate  an  impulse  thereto. 
It  is  a  dead-beat  escapement  There  is  considerable 


that  a  monitor  tnrret  can  be  turned  in  it  entire. 
The  work-table,  instead  of  traveling  in  slides^  is 
circular,  and  revolves  like  a  face-plate  on  a  vertical 
axis.  The  tools  are  held  in  heads  on  a  cross-slide, 
which  is  titted  to  two  uprights  resting  on  cheek- 
pieces  bolted  to  the  main  casting  or  foundation- 
piece. 

On  the  under  side  of  the  revolving  table  is  a  bevel- 
gear  driven  by  a  pinion,  which  may  be  hacked  ont 
of  gear  by  means  of  a  hand-wheel  on  a  thread  on  the 
horizontal  shaft.  Thehnbof  thispinion,  beingslightly 
larger  in  diameter  than  the  pinion  itself,  is  used  as  a 
journal,  by  means  of  which  the  mnion  is  caused  to  re- 
volve with  great  steadiness,  ana  when  out  6t  gear  the 
pinion  is  within  the  pillnw-block.  This  is  requiied 
when  a  quick  motion  u  given  to  the  table  bv  means  of 
n  pair  of  miter-gears,  one  of  which  is  attached  to  the 
lower  end  of  the  table-bearing.  One  of  the  heads  on 
the  cross-slide  is  fitted  for  dnlling,  the  spindle  being 
4^  inches  diameter,  with  a  travel  of  16  inches,  inde- 

Sendent  of  the  cross-slide.  This  drill-spindle  is 
riven  by  means  of  miter-gears  and  shafting  from  a 
cone  placed  on  the  top  of  the  upper  cross-biace. 
The  revolving  table  is  driven  by  means  of  a  6-inch 
'«lt  running  on  a  S-speeded  cone,  the  smallest  pullpy 
of  which  is  17  inches  diameter,  the  largest  S4 
inches,  stronglv  back-geared  in  such  manner  as 
to  allow  20  dirfereiit  speeds.  The  conical  bm- 
nig  of  the  revolving  table  is  lined  with  Babbitt 
metal.  By  placing  the  uprights  nith  cross-slide 
near  the  revolving  table,  the  drill  may  be  placed  at 
any  point  within  the  surface  of  a  diameter  of  12 
luet ;  while  in  the  same  position  the  other  head  may 
be  used  for  the  purpose  of  boring,  facing,  or  turning 
Anything  of  the  same  size.  By  moving  back  the 
uprights  near  the  ends  of  the  cheek-pieces  the  ma- 
chine is  capable  of  boring,  facing,  or  tnmin^  any- 
thing up  to  24  feet  diameter.  The  main  easting,  in 
which  the  table  revolves,  is  10  feet  4  inches  square 
by  24  inches  deep,  except  at  the  center,  where  a 
projection  receives  the  lower  end  of  the  bearing ;  at 
this  point  it  is  9^  inches  deeper.  This  cHbting 
weighs  26,000  pounds ;  weight  of  circular  taUe, 
13,000 ;  weight  of  the  cheek-pieces  on  which  the 
uprights  move,  14,000  pounds  each.  These  pieces 
are  21  feet  long,  24  inches  high,  8  inches  wide  ;  the 
cross-slide  15  tcet  long,  SS  inches  high,  deepest  wt 
of  arched  hack  22  inches.  This  is  cast  hollow.  The 
two  uprights  are  ronnected  at  their  upper  ends  by 
means  or  a  cros-^-liraoe  11  fpet  4  inches  long  by  86 
inches  dopn.  The  tool-liolder  slide  weigla  1,000 
pounds,  ana  is  fitted  with  rack  and  pinion  for  qnick 
movements,  and  screw  for  self-feed.  The  cross-slide 
is  raised  or  lowered  by  means  of  screws  and  wono- 
wheel  driven  hy  power.   The  npri^ti^  with  the 
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cnns-nlide,  mxy  aim  be  moved  to  and  fro  on  the 
cheek-pieces  by  means  of  power  applied  to  screws 
«-orking  in  nuts  at  their  lower  ends. 


Hor-i-xoD'tal  MUL  A  null  in  which  the  acting 
surfaces  are  in  a  horizontal  plane  at  right  angles  to 
the  vertical  axis  of  the  rotating  stone  or  stones. 

The  term  is  in  contradis- 

tinctiikii  tji  i\ie  ed'je-mill, 
otlierwiiiB  known  as  the 
Chilian  milL  Arravtraa, 
am'ifgamating-pona,  and 
^{tin'^rindimj  mtila  are 
iiistanoes  oF  tln^  hi^rvxmial 
mill.  list  iiiiil-^r  Mill. 
Hor-i-zOQ'tal  ateam- 
eo'gino.  {SUiim.)  One 
tht^  Ait'in  of  whose  L ylinder 
is  homontal,  A  very 
;iHual  fortii  in  factories, 
millFj,  and  WestL-m  st«am- 

Hor-t-zon'tal  Wa'- 
ter-wheel-  {Hudraulie 
Jinginftrijig.}  a.  One  run- 
TiLi^g  011  a  vertical  tusis,  aa 
lEo  tni^  turbin^^gpikcnlly. 
Tlip  iRjTii  is,  liowever, 
epei-ilicaUy  ii[iplml  to  a 
wheel  hnving  radUl  lloata 
upon  ■ttliifh  R  stream  of 
water  la  da,<ihL-d.  usnally 
from  a  caiiidiit;rable  eleva- 


Hdrixenial  LatM*. 


tion.   The  floats  may  be  set  spirally,  so  as  the  better 
to  receive  the  impact  of  the  water. 
This  fonn  of  wheel  has  but  little  prominence  in 

this  country,  but 
VeS.  ia  used  in  Central 

America  and  some 
other  places  wherp 
a  smalt  body  of 
water  with  a  con- 
sidbmble  head  is 
available,  and 
the  mechanical 
appliancea  at 
hand  will  not  fur- 
ntsh  a  better 
arrangement. 
h.  A  turbiM,  aa  it  is  nsnally  arranged. 
Horn.   1.  A  hard  projection  from  the  heads  of 
certain  animals,  cattle,  sheep,  and  gnats.  Mechani- 
cally and  chemically  epeakinK,  the  horns  of  thene 
■nimals  must  not  be  confounded  with  the  antlers  of 
the  varioQS  species  of  deer,  which  are  more  nearly 
sUied  to  bone  and  ivory.  The  finer  varieties  of  horn 


BtriwmUl  Wattr-WhttL 


have  but  2  or  3  per  cent  of  earthy  matter,  while 
bones  have  over  80  per  cent.  If  we  seek  for  other 
articles  nearly  allied  to  true  Aom,  we  shall  find  them 
in  tortoise>shelt,  hoofs,  olawa,  nails,  quills,  whale- 
bone. 

The  bony  core  of  the  horn  Wing  removed,  the  next 
process  is  to  cut  off  with  a  saw  the  tip  of  the  horn,  that 
in,  the  whole  of  its  solid  part,  which  is  used  by  the 
cutlers  for  kniff-handles,  is  turned  into  buttons,  and 
is  applied  to  sundry  other  purposes.  The  remainder 
of  the  horn  is  left  entire  or  is  sawn  across  into 
lengths,  according  to  the  use  to  which  it  is  dea- 
tinea. 

Next,  it  ia  immersed  in  boiling  water  for  half  an 
honr,  by  which  it  is  softened  ;  and  while  hot  is 
held  in  the  flame  of  a  coal  or  wood  fire,  taking  care 
to  bring  the  inside  as  ivell  as  the  outside  of  the 
horn,  if  from  an  old  animal,  in  contact  with  the 
blaze.  It  is  kept  here  till  it  acqniren  the  tempera- 
ture of  melting  lead  or  thereabonts,  and  in  conse- 
quence becomes  very  soft.  In  this  state  it  ia  slit 
lenfithwise  by  a  strong  pointed  knife  like  a  pruning- 
knife,  and  by  means  of  two  pairs  of  pincers,  applied 
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one  to  each  ed^  of  the  alitj  the  cylinder  ie  opened 
nearly  flat. 

The  degree  of  compreesion  ia  r^ulatcd  by  the  use 
to  which  the  horn  in  afterwards  to  be  applied  ;  when 
it  is  intended  for  leaves  of  lanterns,  the  presanre  is 
to  be  sufficiently  strong  (in  the  langnage  of  the  work- 
men) to  break  tne  grain  ;  by  which  is  meant  Mpant- 
ing  in  a  alight  degree  the  laminGe  of  which  it  ii 
composed,  so  as  to  tulow  a  ronnd-jiointed  kn^e  to  be 
introduced  between  them  in  order  to  effect  a  com- 
plete separation.  The  fiUtes  ore  laid  one  by  one  on 
a  board  covered  with  hide^  and  being  fHStened  down 
are  scraped  with  a  draw-knife  ;  when  reduced  to  a 
proper  thickness  and  smoothed,  they  are  polished  by 
a  woolen  rag  dipped  in  churcoal  dust,  adding  a  little 
water  from  time  to  time  ;  thev  are  then  rubbed  with 
rotteoatone,  and  poliabed  with  horn  ahavingi. 

For  combs,  the  plates  of  horn  should  be  preaud 
OS  little  as  possible,  so  that  the  teeth  may  not  split 
at  the  points.  They  arc  shaped  chiefly  means  of 
raaps  and  scrapers  of  various  forms,  after  having 
been  roughed  out  by  a  hatchet  or  saw  ;  the  teeth  are 
cat  by  a  double  saw  fiied  in  a  back,  the  two  blades 
being  set  to  different  depths,  so  that  the  first  cuts 
the  tooth  only  half-way  down,  and  is  followed  by  the 
other  which  cuta  to  the  full  depth ;  the  teeth  are 
then  finished  and  pointed  by  triangnlor  rasps.  Ar- 
ticles too  large  to  be  made  from  a  single  plate  of  horn 
are  mode  by  joining  two  or  more  platea  tc^ther 
by  heating  them  sufficiently  to  melt,  bnt  not  to  de- 
compose, the  horn,  and  subjecting  them  to  pressnre ; 
when  well  done  the  juncture  cannot  be  perceived. 

If  a  work  in  horn,  as  a  large  comb^  is  required  to 
be  of  a  curved  or  wavy  figure,  it  is  finished  flat,  and 
is  then  put  into  boiling  water  until  it  becomes  soft, 
when  it  is  transferred  to  a  die  of  hard  wood,  in 
which  it  is  pressed,  and  there  remains  until  cold. 

Horn  is  colored  by  boiling  it  in  infusions  of  colors. 
Imitationa  of  tortoise-shell  are  made  by  applying  hot 
a  eolation  of  pMrlash,  i^nicklime,  litharge,  and  drag- 
on's blood.  This  is  laid  on  in  streaks  and  blotches 
to  imitate  the  shell,  and  i  second  application  gives 
the  darker  spots.  Horn  drinking-cupa  are  made  by 
cutting  the  horn  into  lengths,  softening,  expanding 
thd  horn  on  a  wooden  mold,  turning,  polishing,  bot- 
toming, and  mounting.  The  bottom  is  cut  out  by  a 
erovm  saw,  and  is  poshed  into  a  groove  near  the  hot- 
torn  of  the  cup,  the  softened  horn  sllowing  it  to 
pass,  and  contracting  to  hold  it  safely. 

Horn  for  knife-bandies  is  sawn  into  hIank^ 
heated,  pared,  and  partially  shaped  ;  then  heated  in 
water  and  pressed  between  dies.  It  is  afterwards 
scraped,  buffed,  and  polished. 

Deer-horns  ore  worked  like  bone  or  ivoty. 

2.  (Afusic. )  A  wind  instrument  of  mettl,  of  which 
many  elegant  and  excellent  instruments  may  be  cn- 
sidered  as  varieties.  The  name  {horn)  au^eets  the 
article  first  used  for  the  purpose  :  — 

Bugle. 
Clavicor. 
Comet. 


Cornopean. 

Duplex-pelitti. 

French-horn. 

Helicon. 

Hunting-horn. 

Kent-buglp, 


Kev-bn^le. 
Opnicleide. 
Poet-horn. 
SarruEopbone. 
Saxhorn. 
Saxophone, 
Tromltone. 
Trumpet. 
Tuba. 


The  French  horn  is  a  brass  musiral  instrument,  of 
a  complex,  spiral  form,  increasing  in  diameter  to  its 
end  or  mouth.  The  tone  ia  governed  by  pistons, 
or  by  crooks  which  change  the  pitch,  and  the  cluu> 
acter  of  the  tone  by  the  hand  inserted  into  the  mondi 
or  pavition. 
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HOROLOGICAL  INSTRUMENTS. 


The  horn  of  the  wild  bulU  tipped  with  nlver  and 
slang  by  a  silver  chain,  was  the  bugU  horn  of  the 
hantcr  in  former  times. 

The  "ecAo"  attachment  of  the  horn  or  bogle  it  a 
switch  on  one  of  the  convolutions  of  the  instrument, 
by  which  the  sound  is  uonductad  through  r  small 
pipe,  and  a  diminuendo  effect  produced,  resembliag 
an  echo. 

The  tuba  is  a  bass  horn,  —  name  from  its  shape. 

Some  of  these  instruments,  as  those  marked  a,  b,  c, 
4  *•  />  A,  y,  in  the  accorapuiying  cut,  are  made  en 
auiUf  of  siaes  and  eam^ua  to  take  different  parts  in 
eoaeoTted  pieeas  of  mosui,  and  are  known  as,  — 

Soprano.  Bsm. 
Contralto.  Double-bass,  or 

Tenor.  Contra-bass,  etc 

Baritone. 

Or  Iqr  pitch  <d  the  key  of  the  Instroment,  as :  — 
K-flat  B-flat,  etc. 

The  accompanying  cat  shows  serersl  varietiai :  — 


a  Saimsophone. 
h  Saxophons. 
c  Duplex  pelitti. 
d  d  comets  A  pistons. 
e  Helicon  d  putons. 
///  Saxhorns, 


0  Clavicor. 
A  Trombone. 

1  Trumpet. 

j  Ophicleiile. 
k  Hunting-horn. 
I  Post-hora. 


8.  {Meckaniea.)  AmigectingportHmof anolyect. 

4.  {Saddlery.)  a,  Tbt  high  jwrnmel  of  a  S|MUiish 
at  half-SpaniA  saddle.    Sometimes  made  horn. 

b.  The  proiectioaa  on  the  forward  i>art  of  a 
woman's  saddle,  between  which  the  rigtit  leg  ia 
placed.  The  inside  on  3  is  the  »m%ll-hora^  the  outer 
the  targe-horii. 

5.  (Forginj. )  The  beak  of  an  anvil  aroun<l  which 
objects  are  bent. 

6.  (yauiieal.)   a.  The  arm  of  a  cleat  or  kevel. 
b.  One  member  of  the  jaw  of  a  boom. 

7.  (Mining.)  A  spoon  or  scoop  of  horn,  in  which 
washiafp  are  tested  in  prospecting. 

8.  {Sfitiing.)  One  (»  the  paints  of  a  driver,  on  tho 
sammit  of  a  millstone  spindle,  and  which  project 
into  the  eojins  of  the  runner  to  convey  the  motion 
of  the  Bundle  thereto. 

B.  One  of  the  prongs  or  omtehes  of  an  elevating 
•crew  or  jack. 

10.  A  curved  projection  on  the  forqwrt  of  a 
plane. 

11.  A  powder-flask,  of  horn. 

Horn.  Ar-tl-fi'oiaL  a.  An  srtificisl  horn  for  lan- 
terns was  madrt  aotaa  70  years  since  in  France,  con- 
sisting of  brass  gaoze  dipped  repeatedly  in  dissolved 
isinglass  and  varnished. 

b.  Gelatine  from  bones,  tanned  by  the  ordinary 
process.  It  is  used  for  the  same  purposes  as  horn  or 
tortoise-shell.  It  is  softened  by  boiUns  in  a  solu- 
tion of  potash,  when  it  may  bo  pressed  into  shsne 
and  dried  between  molds.  It  may  be  inlaid  while 
in  the  soft  8tat«,  and  stained  or  stri^ied  to  reeemble 
fancy  woods. 

c.  Caoutchouc,  salphnr,  gutta-percha,  vulcanized 
by  heat ;  gypsum,  resin,  or  lead  may  be  added,  or 
matter  for  coloring. 

d.  Take  linseed-oil  10  pounds,  protochloride  of 
salphar  1  pound,  bistdphide  of  carbon  8  pounds. 
Of  the  product  take  10  pounds ;  ssphaltnm,  4 
pounds ;  Bowers  of  sulphur,  8  pounds  ;  crude  gutta- 
percha, 4  ponndi.  Pnt  in  heiUer  and  raise  tonper- 
ntnie  to  800*  to  850'  F. 

&  Horn  as  a  snbstitnte  for  whalebone  :  — 
Boil  ox-horns  in  water,  then  in  oil,  press  while 
hot,  and  cat  Into  ahi|>e  by  circular  saw*. 


f.  Towers's  pntent  Rawhide  is  dip[wd  in  melted 
sulphur,  and  molded  while  in  a  heated  condition. 
See  also  Pyroxylihg  ;  IvuRT,  Artificial. 

BozB-booJE.  A  primer  of  the  fifteenth  centory. 
The  alphabfft,  vowels,  and  Lord's  Prayer  were 
pritit«^  on  A  slip  of  paper,  which  wss  covered  with 
a  thin  layer  of  horn  to  Keep  it  from  being  torn. 

Honi-oaid.  A  graduated  drafting  scale  or  pro- 
trsrtor,  made  of  horn. 

Hom-dnim.  (ffydrauJie  Engineering,)  A 
water-raising  wheel  divided  into  sections  by  curved 
I«rtition8.  It  resembles  one  form  of  Ttmpanuh 
(which  see). 

Horn-lead.  (Mining.)  Nsrive  chloride  of  lead. 
So  called  from  its  consistence. 

Bom-mer'ou-iy.   Se«  Horn-quicksilvkr. 

Horn'pipe.  (Mutie.)  A  Welsh  wind-instru* 
roent,  having  a  wooden  pipe  with  holes  at  intervals, 
and  a  horn  at  each  end. 

Hom-plata.  (Hailroad  Engineering.)  The  axle- 
guard  or  vertical  frame  in  which  an  axle-box  slides 
up  and  down  as  the  springs  dilate  and  contract.  A 
pedestal. 

Httn-qniokWl^nr.  (Mining.)  Native  U- 
chloridrt  of  mercury  or  calomel. 

Borna.  (Mining.)  The  gnidea  for  the  ropen  on 
the  drum. 

Hom-aU'Ter.  (Mining.)  Native  chloride  <tf 
silver.  So  called  from  its  condnct  under  the  cutting- 
tool.    Fused  chloride  of  silver. 

Hont-tto.  iBiubandry.)  A  button  or  knob 
placed  on  the  end  of  the  horn  of  an  animal  of  the 
cow  kind.  It  is  usually  put  on  to  render  the  liom 
less  dangerous,  sometimes  for  ornament 

Horn-work.  (Fort\ficaiim.)  A  work  consisting 
of  two  half-baalione  and  a  eur- 
fain,  with  two  long  sides  called        Fig  S66B. 
unnga,  which  connect  it  with 
the  main  work,  by  which  it  is 
commanded. 

It  is  an  extended  deflsDuble 
position  to  occupy  advantageous 
(rronnd  or  to  command  ground 
otherwise  unseen. 

Hor'o-loga.   A  timepiece  ;  a 
clock   or   watch.      See   next  Bbm-Wtrk. 
article. 

Bor'o-log^o-al  In'atnx-menta.  Time-meas- 
urers.  Sec  — 


Alarm-clock. 

Alarm-wstch. 

Astronomical  clock. 

Balance. 

Barrel. 

Calendar-clock. 

Cannon -clock. 

Case-winding  watch. 

Center-seconds  watch. 

Chime-barrel. 

Chronograph. 

Chronometer. 

Clepsydra. 

Clock. 

Clock-movement 

Clock-pillar. 

Compensation-balance. 

Compensation-[tendaluin. 

Count-wheel. 

Cuckoo-clock, 

Curb- pins. 

Dial. 

Dial-work. 
Ding-dong. 


Electric  clock. 

Electric  pendulum. 

£]«ctric  time-ball. 

Electto-magnetic  clock. 

Equation-watch. 

Escapement. 

Fusee. 

Flying-pinion. 

Globe-clock. 

Gnomon. 

Ooing-hsrrel. 

Going-wheel. 

Gridiron-{)endulum. 

Hair-8|}ring. 

Half-minute  glass. 

Hammer. 

Hammer-tail  niring. 

Hand. 

Hawk's  bill 

Heliotrope. 

Hour-glass. 

Hunter-watoh. 

Hydraulic  oloek. 

HydroMi^ 
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HORSE-LITTER. 


Illominsting-clock. 
Independent  secoods' 

mitch. 
Jewel.  Watch 
Lepine-watoh. 
Lid-winding  watch. 
Liftins-piece. 
Lo^-gUss. 
MuDspring. 
Mioronometer. 
Minnte-glan. 
Hiaute-hand. 
Minute-jack. 
Motion. 
Movement 
Musical  clock. 
Panto-chronometer. 
Pendant. 

Pendant-winding  watch. 

Pendulum. 

Polar-clock, 

Polar-dial. 

Poteuce. 

PriU-picce. 

Rank. 

Rack-hook. 

Raok-taiL 

Re^Utor. 


Reneating-watch. 
Rollinff-pendalam. 
Sand-pMS. 
Sidereal  dock. 

SnaO. 

Solar-chronometer. 

Star-wheel. 

Stem-winding  watoh. 

Stop-watch. 

Stop-work. 

Strute  or  silent. 

Sun-dial. 

Teltigraph-clock. 

Time-ball. 

Time-piece. 

Train. 

Turret-clock. 
Verge. 

Warning-piece. 

Watch. 

Watch-aUrm. 

Watch-casfl. 

Watch-clock. 

Watchmaker's  filet. 

Watch-regolator. 

Watch-screw. 

Wateh-spring. 

Water-clock, 


Ho-rom'«-tar.  An  iDstrament  for  measuring 
time,  OS  a  iUpa^ra,  clock,  dial,  watch.  See  previous 
article. 

Hot'o-mop&  a  qiecies  of  jrianisphwe  invented 
hy  Jean  Paduanus.   See  Planisphebe. 

Roxsa.  1.  (Nautical.)  a.  A  foot-rope  attached 
\>j  atirrupt  beneath  a  janl  for  the  seamen  to  stand 
on  in  reefing.   A  foo^rope. 

b.  A  breut-Tope  in  the  ehains  to  secure  the 
leadsman. 

e.  An  iron  bar  across  a  boat  for  a  stay-sail  sheet 
or  boom-sheet  to  travel  on. 

d.  A  rope  reaching  from  the  leniffht-head  to  the 
upper  part  of  the  bowsprit-cap,  for  the  safety  of  the 
men  walking  out  upon  the  bowsprit  in  rough  weather. 

2.  A  wooden  bar  or  frame  with  legs,  used  for  sup- 
porting something.  As  a  dothes-fiorae  for  clothes  ;  a 
saw-horse  for  a  board  or  timber  while  being  sawed  ; 
a  frame  to  hold  a  saddle  ;  a  Inatle  for  joiner-work  to 
rest  upon  while  being  keyed  up. 

A  Aaving-horae  Is  a  beam  supported  by  legs,  and 
having  a  jaw  which  is  closed  by  the  pressure  of  the 
feet  a2ain»t  the  treadle  below,  and  is  thereby  caused 
to  hold  a  shingle,  axe-handle,  spoke,  or  other  article 
while  being  s&ved  by  a  drawing-knife. 

8.  (Leaih«r.)  The  trestle  or  sloping  board  of  the 
carrier  on  which  he  spreads  his  skins  miile  onnylng. 

4.  {Printing.)  A  slanting  board  at  Uie  end  of  tue 
hank  or  table,  to  hold  a  supply  of  paper  for  a  press. 

fi.  (Afining.)  A  mass  of  earthy  matter  interven- 
ing between  the  branches  of  a  vein  of  ore  or  coal. 
The  vein  straddling  on  eabh  side  of  the  non-metal- 
liferous rock  is  said  to  take  hone.  ■ 

e.  {Sgdraulie  Bagituering.)  That  on  which  the 
mooring  of  a  fljring-bridge  ndes  and  traverseg,  and 
which  consists  of  two  masts  with  horizontal  beams 
at  their  heads. 

7.  A  hook-shaped  tool  used  for  hammered  or  raised 
woric. 

8.  A  vanlting-block  in  a  gymussium, 
Hone-ar-tlller-T.   Flying  artillery.  Qannen 

mounted  on  horseback  and  on  the  limber. 

Bone-boat.  A  ferry-boat  moved  by  horses. 
The  horse-pover  may  be  applied  to  paddlee  or  to  a 
rope  stntening  Mion  the  stream. 


Hone-box.  {Sailway.)  The  English  term  for 
a  horse-car  used  in  shipping  geutlemen'a  horses  be- 
tween town  and  country  as  the  seasons  come  and 

S;  sending  hunters  on  to  the  meet  that  they  mty 
fresh  for  a  start ;  forwarding  animsis  to  exhibi- 
tions, to  market,  ete. 

Horse-brush.  {Sfenage.)  One  for  grooming 
horses.  Such  are  nsually  elliptica]  in  s&pe,  but 
have  been  made  long  and  flexible  with  a  handle  at 
each  end  to  tap  around  the  legs. 

Rcnee-oapMan.  A  wfUm.  A  a^istan  woiked 
by  horses  for  raising  ore,  water,  ete. 

Hone-dlprpdnC  TooL  A  form  of  sheus  ht 
which  a  pair  of  serrated  knives  reoiprocato  over  each 
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other,  cutting  off  the  hairs,  which  are  eat  as  they 
come  between  the  teeth. 

Hoise-oollar.  A  roll  of  leather  stuffed  with 
straw,  husk,  or  s|>unge,  and  placed  aroand  the  neck 
of  a  horse  and  against  the  shoulder,  to  pull  hy.  It 
has  two  creases  to  hold  the  hanuw   See  Collar,  4. 

Bone  Fozzy-boat  One  in  which  Mddles  at  a 
rope  reaching  across  the  river  are  worked  by  a  horse 
on  board  the  1x»t. 

Bone-gear.  The  En^ish  term  for  the  hone- 
power,  applied  to  thrashiDg-maehines,  pomps,  ete. 

See  HOHSE-POWRR. 

Bone-Jialr.  The  hair  of  the  manes  and  tails  of 
horses,  used  in  making  haircloth,  etc    See  Haii- 

CLOTH. 

Bone  Bay-lcvk.  Sea  Fokk  ;  Hat<fork. 

Bone^ioe.  The  English  rnune  for  the  cultiva- 
tor for  crops  in  rows.    See  HOEiNa-MACHiNB. 

Bc»ae-hlt6h'in^  Book.  {Menage.)  A  snap- 
hook  on  a  short  cham  or  strap  attacked  to  a  post  or 
wall.  The  hook  is  snapped  into  the  bit-ring,  and 
the  arrangement  saves  the  trouble  of  eanying  a 
hitch-strap. 

Bone-boWer.  {Menage.)  A  stodcs  or  slinging 
frame  for  aunily 

horses  while  shoe-  *lg.  SB8T. 

ing,  or  for  sick  or 
disabled  horses. 

Intheexampl^ 
the  horse  is  raised 
by  a  wide  belly- 
band  that  ia  con- 
nected to  and  op- 
erated by  pulleys 
above.  The  foot 
to  be  shod  is  se- 
cured to  a  slidinft 
post  that  runs  in 
a  groove  on  the 
iloor. 

Hone-i'ron. 
(  Shimcn^ghting . ) 
A  calking-iron  of 
large    sue.     A  Baru-BoUtr. 
making^TM. 

Hona-llt^.  (Vekide.)  A  palanqnia  or 
stretcher  resting  on  poles  and  borne  by  two  honas. 
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Hono-milL    A  mill  turned  hy  %  horse.  See 

Gbinolso-xill  ;  Mill. 

Hoxs*-aail.  A  nail  with  a  thick,  stroog  head  ; 
Dfied  in  securing  shoes  to  the  feet  of  horses.  See 
HoRSB-SHOR  Nails. 

Hone-iiwtb.  (Hydnsufie  Sngmeerinff.)  The 
Unoinj-pjik  of  a  caiud. 

HoiM-pow'er.  I.  The  measure  of  a  steam^eD- 
giue's  power,  as  originally  settled  liy  Jamea  Watt. 
A  lifting  power  erjau  to  33,000  pouuds  raised  one 
foot  hign  per  minute.  This  was  taken  by  Mr.  Watt 
as  the  avaagB  [power  exerted  by  a  mill- horse  travel- 
ing aX  the  rate  of  2^  miles  an  hour  (or  220  feet  a 
minute),  and  raising  a  weight  of  150  iiounds  by  a 
rope  passiog  over  a  pulley. 

When  a  steam-engine  is  declared  to  be  of  such  or 
such  a  horse-power,  the  expression  must  be  under- 
stood in  a  quali&ed  senaet  Thus  it  is  assumed  that 
the  famaoe  is  worked  in  a  certain  sverago  manner, 
and  that  a  proportional  evaporation  takes  place  in 
the  boiler.  An  engine  whose  nominal  power  is  that 
of  100  horses  may,  by  urging  the  furnace  in  an  ex- 
traonlinaty  manner,  be  mide  to  produce  an  effect 
much  greater  thui  that  of  itn  nominal  power  ;  or,  on 
the  other  hand,  by  keefntu  the  fnmaco  low,  it  may 
be,  and  frequently  is,  w<»ked  con^ideraUy  under  its 
nominal  power. 

For  every  horse-power  which  the  engine  is  ex- 
pected to  exert,  a  ^wer  of  evaj>orating  one  cubic  foot 
of  water  per  hour  is  provided  m  the  boiler. 

For  the  consumption  of  the  fuel  necessary  to  pro- 
duce this  effect,  one  square  foot  of  graie  aarface  per 
horsa-power  is  providi»L 

The  boiler  requires  15  to  1$  square  feet  of  heating 
■nrface  par  horse-power.  These  are  average  eoti- 
matex,  the  Cornish  boiler  and  the  locomotive-boiler 
being  the  extremes  at  each  end  of  the  scale. 

Many  circumatonc^s  of  arrangement,  tlie  perfec- 
tion with  which  the  fuel  is  bumfHi,  the  draft,  mode  of 
feeding  character  of  coal,  etc.,  modifv  these  results. 

The  power  of  water-wheels,  etc..  is  expressed  in 
horse-power. 

Mr.  Trodgold  .compiled  a  table  showing  the  maxi- 
mum quantity  of  labor  that  a  horse  of  average 
strength  is  capable  of  performing  at  different  velod- 
ties,  in  drawing  boats  on  eanala,  and  carriages  on 
railways  and  turopike-roiiU  respectivuly  :  — 


UHAtl  EStct  of  One  Hons  walk- 
ing One  Dar  In  loDi  dravD 

Oa«  Hike. 


)i  a 

O  0 

On  a  l«Tel 

Onaler- 
el  Torn- 
pike. 

S-Ji 

520 

115 

14 

83i 

213 

92 

12 

83V 

153 

82 
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The  average  force  exerted  by  a  horse  at  a  plow,  at 
a  rate  of  2^  miles  per  hour,  and  with  an  exertion 
which  he  is  capable  of  sustaining  for  the  usual  hours 
per  day  and  every  working  day,  as  deduced  from 
dynamometrical  expenments  at  eight  plowing- 
mstches,  at  each  of  which  from  5  to  7  teams  were 
employedt  w^a  163  pounds. 

"rbe  number  of  liorses  subjected  to  the  test  was 
144,  and  the  observatioiu  were  made  by  Ifr.  Bavan 


at  Wobum  and  Ashridge,  under  the  observation  of 
some  distinguished  agriculturists. 

In  connQ.ction  with  the  subject  of  Jurrae-powa;  it 
may  be  well  to  notice  that  the  terms  power  and  duty 
are  not  synonymous,  but  opposite,  terms. 

Power  means  the  quantity  of  woik  that  can  be 
performed  iu  a  given  time. 

Duty  signiHes  the  amount  of  work  that  can  be 
performed  with  a  given  expenditure  of  fuel. 

To  obtain  the  full  amount  of  power,  the  steam  is 
worked  at  full  pressure  the  whole  of  the  piston- 
stroke. 

To  obtain  the  highest  duty,  it  is  used  expansively. 

A  cheap  engine,  unprovided  with  the  expansion 
arrangement,  will  exhibit  a  greater  power  tlian  a 
more  expensive  engine  worked  expansively,  other 
things  being  equal ;  but  the  latter  will  be  the  more 
economical  in  running. 

To  repeat :  power  has  no  reference  to  the  quality 
of  au  engine,  nut  to  the  capacity  of  its  cylinder  in 
connection  with  a  statt^  pressure  of  steam.  Econ- 
omy or  waste  of  steam  in  woricing  does  not  enter 
into  the  ^nestion. 

Ihtiy  disregards  time,  and  the  size  or  power  of  the 
engine.  It  merely  iaquires  how  much  work  is  done  by 
a  given  expenditure  of  fuel.   Sea  Cut-off  ;  l>imr. 


HoTie-  Power  I. 


2.  A  machine  in  which  the  power  of  horses  is  ex- 
erted to  drive  other  machinery. 
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HORSE- RAILROAD. 


A  (Fig.  8568)  is  one  which  cho  hones  walk  npon  a 
traveling  platform,  which  slips  beneath  their  ftwt  as 


the  animals  piill  upon  a  bar  at  the  rear  of  the  ma- 
chine. It  is  shown  in  connectiou  with  a  small 
thradiing-machiDe. 

£  is  a  similar  machine  without  its  tenants,  and 
exhiUtiiig  the  parts  more  clearly. 

C  is  an  oi-diiiary  horse-power,  snch  as  is  Dsed  for 
thnwhing-machines,  drag-saws,  clover-hiiilers,  and 
com-shellers.  It  is  dismounted  from  the  waeou,  se- 
cured by  stakes  and  chains,  and  levers  placed  in  the 
sockets,  which  in  this  case  are  four  in  nnmbrr,  in- 
tended for  two  boTsea  to  each  lever. 

The  diameter  of  the  i>ath  should  be  25  to  80  fe*^ 
The  horfte  works  to  best  advantage  at  2^  miles  per 
hour  of  220  feet  in  a  minute.  The  force  is  estiniBteil 
at  22,000  pounds  raised  one  foot  high  per  miuQte, 
which  la  66  per  cent  of  the  power  exerted  in  draw, 
itig  in  a  direut  line. 

D  (Ft^.  2569)  is  an  arrangement  of  hotse-power 
for  working  a  pump. 

£  is  an  arrangement  for  diiving  a  cutting-box, 
grinding-mill,  and  cora-dieller,  for  either  of  which 
a  hominy-mill  or  aj^e-grinder  may  be  subatituted 
when  desired. 

f  is  an  £ngHsh  arrangt^ment,  in  which  the  crown- 
wheel drives  a  lantern  pinion. 

Fig.  2570  shows  the  I£nglish  hoi9e>j>ower  as  a^ied 
to  a  straw-stacker,  placed  at  the  delivery  end  of  the 
stnw-camer  of  a  thrashing-machine.  It  has  a  mas- 
ter-wheel and  pinions,  and  the  power  is  conveyed  by 
belting  and  shafting  to  an  endless  apron  with  tines. 

Fig.  2571  shows  an  American  uonnted  horae- 
power,  tliat  is,  one  which  is  used  without  dismount- 
ing from  the  wheels,  by  which  it  in  moved  from 
place  to  place.  Power  can  be  applied  from  both 
sides  and  both  ends  at  the  same  time,  or  from  either 
I>oiiit  alone,  as  desired.  U  are  the  levera  to  which 
the  horses  nre  attached  ;  C  is  the  master-wheel, 
driviug  the  pinions  on  shaft  F,  which  carries  thu 
wheels  DQ\  the  latter  convey  motion  to  the  pinitma 
on  the  inner  ends  of  the  tumbling  ihafli. 

BoiM-rail'TtMid.  A  railroad  for  city  or  saborhan 
use,  whose  cars  are  drawn  by  horses. 

The  iirst  railroads  were  in  mine^  and  canying 
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The  SyrUiii  ami 
Hittites  were  sap. 
plied  with  Egyp- 
ti&u  honea  by 
Solomoii,  who 
turned  an  honest 
penny  "by  this 
means. 

Aristotle  and 
Pliny  toeotioa  the 
covering  of  horse's 
feet  in  stony  places 
to  protect  the  hoof 
from  breakage  aniji 
wear,  but  it  is 
probable  that  imch 
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coal  to  the  seaboard.  These  are  yet,  many  of  them, 
worked  by  horae-power.  See  Hailwat;  Strebt- 
Railway  ;  Locomotive, 

Hone-rake.  A  hay  or  stnbble  rake  drawn  by 
hopje-powcr.    See  Rakk  ;  Hat-rakk. 

Hone— mn.  A  device  for  drawing  loaded  wheel- 
baiTOWB  up  nn  inclined  plane  in  making  excarationa. 


Hptm-Rum. 

It  consists  of  B  rope  passing  over  two  pulleys.  The 
horse  is  hitched  to  the  fall  and  the  wheelbarrow 
hooked  to  the  other  end  of  the  rope. 

Hone'eboe.  1.  {Menat/e.)  Horses  were  not 
sliod  in  Egypt,  Assyria,  or  Palestine.  The  latter 
country  was  supplied  with  horses  by  the  Egyptians. 
Solomon  paid  150  shekels  of  nilver,  e<]ual  in  value 
to  975,  for  each  horse.  This  was  a  high  price,  the 
difference  in  relative  value  of  the  shekel  and  a  given 
weight  of  wheA,  meat,  or  other  necessary,  being 
considered. 

Isaiah  npeaks  of  horses  whose  "hoofs  shall  be 
counted  like  Bint,"  —  a  valuable  quality  where  they 
Were  shoeless. 


covering  was  a 
bandage  or  boot, 
and  was  used  prin- 
cipally  on  long 
journeys.  Snetonins  refers  to  the  dismounting^  of 
Vespasian's  muleteer  to  shoe  his  mules.  Wrappinga 
of  plaited  fiber,  such  as  hemp  or  spartium  (broom), 
were  used,  as  was  also  leather. 

In  Japan  the  horses  have  clogs  of  twisted  straw, 
of  whicn  a  large  sappty  is  carrie<l  on  a  journey. 
When  worn,  another  is  immediately  applied.  Our 
plan  would  no  doubt  appear  a  barbarous  custom  in 
their  minds.  The  Biberians  and  Kamtschatkians 
use  traveling-socks  for  their  dogs.  Captain  Cook 
refers  to  them. 

Camels  in  old  times  were  similarlv  provided,  as  we 
learn  from  Aristotle  and  Pliny,  ^he&e  boots  were 
drawn  on  over  the  feet,  and  it  does  not  appear  that 
iron  or  other  metallic  plates  were  naileil  to  the  hoofs. 
Such  boots  were  shod  with  metal  for  the  rich.  The 
mules  of  Nero  were  shod  with  silver ;  those  of  hia 
wife  Popp«ea  with  gold.  Xenophon,  Arrian,  Arte- 
niidonis,  refer  to  these  boots.  For  less  stately  pur- 
poses mules  were  shod  with  iron. 

"  FvrrMin  nt  loleun  tenacl  In  vaigtau  maliu" 

Oatduus. 

Homer  mentions  brazen-footed  steeds  (Iliad,  VIII. 
41,  and  XIII.  24),  probably  s  merely  metaphorical 
expression  implying  iitrength.  Mithndates  and  Al- 
exander experienced  great  difficulty  with  their  cav- 
alry, owing  to  the  soreness  of  the  unprotected  feet 
of  the  horses  in  long  marches.  Pollux,  in  hia  dic- 
tionary, does  not  mention  horseshoes  of  metal. 
The  tirst  certain  mention  of  shoes  nailed  to  the 
hoofs  is  in  the  works  of  the  Emperor  Leo,  ninth 
century.  The  practice  of  shoeing  horses  is  said  to 
have  been  introduced  into  England  by  William  I. 

The  jirincipal  parts  of  a  horseshoe  are  :  the  two 
/mx3,  upper  and  lower ;  the  two  edgeii,  inner  and 
outer ;  tne  toe,  or  front  part ;  the  quarUrs,  between 
the  tne  and  the  heels  ;  the  calks,  projections  from  the 
lower  part  of  each  heel ;  steel  calks  are  also  fre- 
quently added  to  the  toe  ;  the  fullering,  or  crease 
in  the  lower  face,  in  which  the  nail-holea,  generally 
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eight,  an  made  ;  the  clip,  a  kind  of  claw,  osually  at 
the  apper  edge  of  the  toe,  for  protecting  the  luMf 
and  asaiBtiDg  to  ke«p  the  ahoe  io  place. 

The  npper  laoe  ia  beveled,  or  made  slightly  con- 
cave, to  prevent  the  iron  from  resting  on  the  arch 
of  the  sole  of  the  foot. 

Horseshoes  made  by  macbineiy  are  now  generally 
employed.  They  are  made  of  five  sizes,  aud  are  num- 
beml  from  1  to  5,  the  first  being  thv  smolleJit  and 
the  latter  the  lai^geat  Noe.  3  and  4  are  those  moet 
commottly  required. 

"  In  two  respects,"  says  Loudon,  "  the  shoeing  of 
Holland  diffen  from  ours.  1.  To  prevent  Bplitaiu^ 
the  fore  hoofs  are  pared  away  at  the  toe,  and  the 
shoe  eo  fitted  tliat  tne  toes  do  not  touah  the  ground 
when  the  foot  stands  flat ;  the  weight  resting  on  the 
middle  and  the  heel  of  the  shoe.  2.  The  shoe  is 
nailed  on  uerfectly  flat  and  close  to  the  foot,  which 
is  flattened  to  receive  it ;  the  iron  is  thereby  de- 
prived of  all  springy  and  the  hold  of  the  nailB  is  an- 
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disturbed."  The  frog  comes  in  contact  with  the 
groond.  Tim  roods  of  shoeing  may  not  commend 
Itself  to  our  farmers  and  teamsters,  bnt  the  Dutch 
have  good  horses,  use  them  well,  work  them  hud, 
and  their  practice  is  worth  considering. 

A  bar-moe  is  one  in  which  the  nhoe  is  continoed 
round  below  the  heel.  It  is  used  on  hoofs  liable  to 
contraction  at  the  heel,  its  purpose  being  to  keep 
them  spread. 

A  d^shoe  is  one  with  a  round  bar,  convex  side 
downward,  giving  it  an  unsteady  foundation  on  the 
gronnd.  It  is  placed  nn  the  foot  of  the  well  hind 
leg,  so  as  to  compel  or  induce  the  animal  to  throw 
the  weight  of  the  hind  quartern  on  the  other  foot  to 
reduce  the  luxation  or  weakness  at  the  stifle-joint  of 
the  leg. 

In  1810,  Rotch  obtained  an  English  patent  for  an 
elastic  horseshoe,  consisting  of  a  sheet-iron  sole  at- 
taclud  to  an  iodit-mbber  upper,  which  was  dipped 


upon  the  foot,  clasping  the  crown  and  encircling  the 
pastern.  A  regular  shoe  was  riveted  to  the  sheet- 
iron  sole  of  the  boot  when  required.  The  uj^ier  or 
caoutchouc  baud  was  proloi^;ed  upward  aa  far  u 
deemed  n«ct>ssary,  and,  in  case  of  interfering  horses, 
waA  made  to  cover  the  fetlock.  He  also  applied  the 
caoutchouc  bAuds  to  the  knees,  as  knce-capa. 

Cbarlter  substitutes  for  the  ordinary  shoe  an  iron 
band,  let  into  a  rectangular  groove  scooped  from  the 
outer  circle  of  the  horse's  foot.  This  band  is  fas- 
tened with  seven  rectangular  nails,  driven  into  oval 
holes.  The  soles  of  the  foot  and  the  frog  are  thus 
allowed  to  touch  the  ground. 

Dudley's  etut4rm  borseshoe,  English  patent, 
182S,  waa  cast  in  a  mold  modeled  from  the  foot  of 
the  hone,  and  snhNqnently  rendered  maluaUe  in 
a  furnace. 

Besides  the  construction  of  the  shoe  proper,  there 
are  certain  attachments  thereto,  such.aa,  — 

SiuHo-pada,  which  fit  within  the  shoe  and  prevent 
the  accretion  of  snow  or  ice  therein. 

Movable  culka,  which  may  be  attached  at  an;  tim^ 
if  the  ground  freeze  or  berome  sleety  during  a  jour- 
ney. 

a  represents  an  early  Aia-  /,  an  old  English  shoe. 

bion  shoe.  g,  a  racing-plate. 

b,  an  Arabian  shoe  of  mod-  A,  a  tip-shoe. 

em  date.  t,  a  three-quarter  shoe, 

e,  a  Moorish  shoe.  j,  a  jointed  shoe. 

d,  a  Persian  shoe.  k,  a  screw-shoe. 

e,  a  Portuguese  shoe.       I,  a  calked  shoe. 

Fig.  2575  illustrates  various  horseshoes. 

1.  ^lie  bifurcated  springs  a  a  clip  the  hiact,  and 
are  attached  to  the  shoe  by  bolt  aud  nut. 

2.  Countersunk-headed  screws  parallel  to  the  wall 
of  the  hoof  are  employed  for  fastening  the  shoe. 
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S.  Ridges  and  indentations  are  formed  upon  the 
sole  of  the  shoe.  Goodenough's  borse^oe  has  an 
indented  ridge  on  its  under  side,  perforated  for  tlw 
inaertion  of  naila. 

4.  For  contracted  hoob.   By  meuu  (tf  the  screw 
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a  and  nuta  between  the  luetKilipB  the  bntnches  of 
the  shoB  may  be  spnad  uid  tnauitained  the  proper 
distaww  BporL 

6.  A  lUpplenieatal  raaghiitg  ahoe  is  attached  to 
the  upper  shoe  by  clips  a  a  sod  a  elidiog  Kcrew-block 
b.    Pins  at  the  rear  prevent  lateral  displacement. 

6.  The  shoe  is  hinfled  at  the  toe,  and  is  designed 
to  be  permanent.  It  is  beveled  on  it«  ttpper  inner 
edge,  to  racttve  the  flange  of  a  ramovablB  Mm  shoe, 
that  is  expsndfld  outwardhr  by  a  screw,  so  an  to  fit 
mugly  to  the  permanrat  uioe,  and  anstaia  all  the 
WKir. 

7.  A  double-shoe.  The  upper  one  13  hinged  at 
the  toe,  aud  has  a  jointed  cross-bar  at  the  heel ; 
curved  uUps  a  a  b  b  Rt  the  walls  of  the  hoof  ancl 
secure  the  shoe  in  place.  To  this  the  lower  plate  e 
is  secured  by  sorewa, 

8.  The  shoe  is  attached  to  the  hoof  by  pieoea  of 
leather  at  the  fk^nt  and  q^iiartera  secured  by  con- 
necting strapa. 

9.  The  shoe  has  a  toe-ca)»,  is  jointed  at  the  sides, 
aiid  has  clips  and  ]HTote(l  catch  or  oonneoting  bar  at 
the  rear,  dispensing  with  nails. 

10.  Bear  clips  a,  toe-cap  b^  sod  strap  «,  hdd  by  a 
button  on  the  toe-cap,  houi  Uie  shoe  to  the  hoof. 

11.  The  remorable  toe  and  heel  calks  a  A  are 
dovetailed  into  platea  e  d,  which  are  bstened  to  the 
shoe  by  screws. 

1 2.  The  toe  and  heel  cslks  are  ailjust^y  bstened 
to  the  shoe  by  screws. 

.  See  Flemibg's  "  Pntctical  HormhoOT" ;  "Bational 
Horseshoeing'  N.  T..  1878. 

Befhwtory  animals  are  confined  in  a  brake  while 
shonng.  The  brake  for  cattle  is  represented  andfr 
Ox-shoes  (which  see).  The  brake  for  horses  consists 
essentially  of  an  arruQgemijnt  of  strapa  to  bear  the 
weight  of  the  animal,  and  to  prevent  his  lunging  for- 
ward, backward,  or  rearing ;  also  of  posts  or  bars  to 
which  his  lund  or  fore  feet  are  lashed  while  shoeing. 

2.  (£aM«.)  A  movable  support  for  nrying  the 
gearing  and  the  vdodty  of  the  screw  which  moves 
uie  slide. 

Hoiae'shoe-aa'vlL  One  which  corresponds  in 
shape  and  size  to  the  hoof  of  a  horse,  and  liu  shanks 
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which  permit  its  ailjustnient  in  the 
_if  socket-hole  of  the  anvil,  in  either 

wathum^t  AmO.  a  natural  or  a  reversed  position.  It 
affords  a  means  of  making  and  fit- 
ting the  bands  and  clasps  by  which  the  removable 
horseshoes  are  attached,  in  place  of  nails. 

The  calk 'Swaging  anvil  luw  a  groove  across  its  face, 
in  which  a  bar  of  metal  is  swaged  to  the  level  of  the 
plane  surface  of  the  anvil,  thereby  acquiring  a  trian- 
gular shape  in  cross-section,  and  forming  a  rod  from 
which  sharpened  calks  may  be  cut. 
See  Akvil,  pp,  121,  122. 

BcMM'thoe-olunp.  {Skipbuildimg.)  An  iron 
strap  by  which  the  gripe  and  fon-fooi  are  attached. 
See  Stem. 

HMae^ahcwMw  ■nhtno'.  A  machine  in  which 


bar-Iron  is  converted  into  horseshoe  Masks  or  horse- 

shoes. 

Burden  of  Troy,  New  York,  patented  a  machine 
for  this  purpose  in  November,  1836,  which  had  aeg- 
mental  reciprocating  dies  to  shape  a  straight  blrak 
by  giving  it  the  n^uisite  thicknesses  at  the  respective 
[Arta,  and  the  ci-eaGea  for  the  nail-heads.  The  piece 
rested  on  a  rocking  anvil-bed.  His  patent  of  Sep- 
tember 10,  1843,  de8(»ibed  a  reciprocating  rectilin- 
ear movement,  cutting  off  from  a  heated  rod  a 
straight  blank  and  impressing  by  dies,  which  made 
the  fullering  and  nail-holes.  His  patent  of  June  20, 
1857,  was  reissued  June  S,  1866,  and  extended  in 
1871.  In  it  the  motions  are  rotary  and  continuous. 
The  red-hot  bar  is  introduced  at  the  vide  of  the  ma- 
chine, and  a  sufficient  piece  cut  off  by  a  descending 
cutter.  It  passes  between  guides  to  a  stop,  and  is 
held  in  place  till  a  bending-pieee  on  a  roller  comes 
against  it  and  carries  it  along.  This  piece  corre- 
spondfl  to  the  inner  shape  of  the  shoe,  and  with  this 
as  a  former  the  bUuk  is  carried  past  a  series  of  dies 
which  jiress  it  to  shape,  thinnmg  the  inner  ed^, 
thickening  the  heels,  pinching  in  tlie  heels,  making 
the  creases  dies  and  the  nail-bolcs  1^  punches, 
in  SQcceation.  After  flattening,  the  shoe  is  dro[^>ed 
from  the  machine. 

Other  forms  of  machines  have  circular  beds,  car- 
rying formers  which  pass  the  blank  between  dies 
which  act  successively  upon  the  edges  and  face  to 
{live  the  required  proportions  and  contour,  as  well  as 
the  creases  and  naU-holes. 

Another  form  pinches  the  heated  Uank  between 
a  center  former  and  two  posts,  while  top  roGera 
shape  it  vertically  and  siae  rolleta  Isp  the  heels 
around  the  receding  portion  of  the  former,  which  acts 
as  a  die. 

In  another,  the  bar  is  fed  in  between  the  shean 
until  it  butts  against  the  adjnstaUe  gage-plate.  Be- 
ing severed  by  the  shears,  uie  bender  advances  and 
dnves  it  between  a  pair  of  rollers,  giving  it  a  proxi- 
mate horseshoe  shape.  The  heels  of  the  shoe  fall 
into  a  depression,  and  as  the  bender  retires  the  shoe 
is  drawn  from  it.  Tlie  creasing  and  nail  punch  are 
on  an  oscillating  lr^'er,  and  the  latter  acts  upcm  and 
in  conjunction  with  a  lower  lever,  which  perfects 
the  perforation. 

In  one  rotaiy  fom  machine,  the  famur  which 
cairies  the  blank  is  rotated  first  brtween  tn'o  friction 
rollers  placed  on  and  under  a  slationary  bridge,  then 
under  a  reducing-rolt,  a  guide-roll,  finishing  bend- 
ing device,  and  hammenng-TOll^  the  shoe  being 
diwharged  by  a  pin  thrown  up  b)'  a  ram. 

Horse'ahce-^ag'net.  An  artificial  iron  mag- 
net of  a  horseshoe  foim. 

Hona'ahoe-naiL  A  nail  made  ti  snjierior  soft 
iron  and  n^ed  to  fasten  on  honrahoes.  It  has  a 
flat  pointed  tang,  and  a  tdatively  heavy  counter- 
snnk  head.    See  KaiIi. 

Lengths  of  horseshoe  nslls  :  — 

No.  5 .  .  11  inches.  No.  8 .  .2  inches. 
No.  6     .      IS  No.   9     .     2J  " 

No.  7.      .  l}     "         No.  10.       .  2i  " 

Rona'nhoe  N«ii-4n«-«liiiw'.   One  in  which 

rods  of  iron  are  shaped  into  nails  for  the  purpose 
stated. 

In  one  form  of  this  machine,  the  nail-rod  is  fed 
downward  through  a  heating  furnace  in  front  of  a 
stationary  anvH  by  means  of  a  cam  geared  to  make 
one  movement.  As  each  finished  nail  is  cut  off  at 
right  angles  to  the  face  of  this  anvil,  two  sliding 
hammers,  having  faces  of  the  contour  Uie  reverse  « 
the  sides  of  the  finished  nail,  are  forced  against  the 
sides  a£  the  blank  ainraltaneotuly      means  of 
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mrings ;  a  third  huamw  wtAn  perpendicalBrly  to 
the  Gue  of  the  aavil,  oltenistely  with  the  other  two, 
hf  which  the  nail  is  foised.  When  the  nail  has 
been  sofficieutl^  hammered,  it  is  cut  ofT  by  a  knife 
moved  against  it  at  the  top  of  the  anvil  by  a  cam. 

In  another,  the  nails  are  made  directly  from  the 
rod  by  a  continuous  operation,  the  blank  from  which 
the  nail  is  to  be  nudu  being  first  cat  from  the  rod 
and  then  passed  successively  through  a  series  of  re- 
volving dies  operating  in  paiis,  by  which  it  is 
gradually  drawa  down  and  finished. 

Hone'^oa-raok.  (iVaw/ioa/.)  A  sweep  curv. 
ing  from  the  bitt-heads  abaft  the  mainmast  carry- 
ing a  set  of  nine-pin  swivel-blocka,  as  the  fair-leaders 
of  the  light  running-gear,  halliards,  etc 

Horae-talL   1.  Dutch  rush,  need  for  scouring. 

2.  A  Turkish  standard,  the  number  indicating  the 
rank  of  a  commander. 

Hon'ing-blook.  A  frame  to  raise  the  ends  of 
whe  Oing-ptahks  in  excavating. 

Hora'lng-i'ron.  {Naatieal.)  A  calker's  chiml 
attached  to  a  withy  handle,  and  used  with  a  beetle 
in  driving  oakum  into  a  vessel's  seanis. 

Hon'mg-i^x  {Shipwrightvng.)  The  final  driv- 
ing of  oaknm  into  the  seams  between  the  planking 
of  ahips.   See  Hakimo-ibom. 

Hose.  1.  Flexible  tulniig,  usually  for  the  con- 
veyance of  water,  especially  for  fire-engine  service. 
Smaller  hos  ;  is  used  for  street-watering,  for  gas  ser- 
vice with  drop-lights,  for  acoostio  instraments, 
stems  of  hnbble-bubbles,  hookahs,  etc. 

Various  are  the  materials  :  — 

Fabrifi  covered  with  leather. 

Wire,  cement,  and  intestine. 

Paper  saturated  with  paraffine. 

Fabric  saturated  with  carbolic  add  and  copper 
salts. 

Woven  tubes  of  fibrous  material  saturated  with 
caoutchouc ;  or  treated  with  oon-oaive  sublimate, 
chloride  of  Ume,  pyrolignite  of  inn,  minons  mate- 
rials. 

Fabric  coated  or  lined  with  caoutchouc  or  gutta- 
percha in  solution. 

Leathern  hose,  treated  with  beeswax,  linseed-oil, 
and  pitch, 

^ngs  or  sjural  twist  of  hartl-rubber,  in  or  outside 

hose,  and  rulcanized  all  together. 

Internal  and  external  mbber  tubes ;  intervening 
concentric,  seamless  tube,  woven  or  braided ;  all 
vulcanized  together. 

India-rubber  or  gutta-percha  tube,  around  which 
is  woven  or  braided  a  netting  of  cord,  yam,  or 
wire. 

Hose  is  made  by  longitudinal  extension  through 
dies,  or  of  a  seamlias  iifibric  by  knitting  or  braiding, 
by  winding  in  spiral  slips,  or  by  Upping  around  a 
mandrel  as  long  as  the  sections,  which  are  afterwards 
coated.  Ditferent  mat<>rials  req^nire  various  treat- 
ment. 

Another  mode  of  making  hose  is  by  feeding  a  tube 
of  fabric,  leather,  or  othi>r  material,  through  systems 
of  revolving  bobbins,  which  braid  upon  the  tube  a 
oonl  or  twine  covering.    See  Fig.  2584. 

Fig.  2578  shows  a  number  of  kinds  of  hose,  the 
differenceH  being  in  the  modes  of  winding,  joining, 
material,  chara(!t(>r,  and  succession  of  the  folds,  etc. 

a  is  a  flexible  hose  of  woven  and  lapped  tubes 
and  water-proof  linings. 

ft  is  a  simitar  hose  with  the  waterproof  material  as 
a  ooating. 

e  is  a  flexible  jupe  made  of  woven  fabric  with  a 
water-proof  lining,  and  riveted. 

dt  a  tube  of  rubber  or  gutta-percha,  or  of  fabric 
coated  with  tlie  gums,  closely  wound  with  twine. 


tt  a  boss  made  of  two  or  mcn>  ooocentric  aeanileii 
tubes  of  fiber,  the  inner  one  lined  with  caontehooe. 

/has  a  cemented  strip  over  the  seam. 

g  is  stitched  through  and  through  with  several 
rows,  and  the  sections  joined  with  diagonal  rows  of 
stitches.    A  welt  covers  the  outside  of  the  join. 

A  has  a  fibrous  covering,  rubber  lining,  and  riveted 
junction. 

t  has  a  double  row  of  rivets  along  the  seam,  and  a 
spiral  doubly  riveted  welt  hipping  the  oblique  junc- 
tion of  sections. 

3  is  made  of  strands  of  flbroos  material  soaked  in 
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Sutta-percha  or  rubber  cement,  and  thea  woren  or 
raided. 

it,  fin  outer  tube  of  wire  or  twine,  is  woven  at 
braided  upon  an  inner  tube  or  lining. 

I,  hydraulic  hosn  whose  meeting  edses  are  inter- 
locked BO  as  to  present  a  fourfolu  thuknesi  to  the 

rivets. 

m  has  a  lapped  seam  sewed  with  leathern  thongs. 

n  is  leathern  hose  with  a  spiral  metallic  lining. 

o  is  a  auction-hose  having  a  spirally  laid  flat  win 
lining  and  a  seamless  textile  falvic  covering  tRated 
with  waterproof  material. 

p  p'  are  two  views  of  a  suction-hose  showing  a 
stiirener  made      two  -qtiral  bai^  which  engage 
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eaeli  other  hy  means  <^  invud  and  outwanl 
fluij^  • 

9  u  A  vulcanized  rubber  Buction-luwe  composed  of 
an  exterior  body,  an  interior  lining,  and  an  inbtr- 
mecliate  spirally  coiled  metallic  etrengthening  rib. 

Flax  or  hempen  hoae  woven  vrithout  a  seam,  and 
payed  with  waterproof  material,  wae  used  generally 
on  the  cootinait  of  Europe  previoos  to  th«  intro- 
duction of  india-mbber  hose. 

Leather  was  used  in  England  and  in  the  United 
States,  and  still  maintains  its  ground  for  some  pur- 
poses. Leathern  hoae  was  first  sewn  with  waxed 
twine,  then  copper  wire  was  sobstituted,  and  finally 
riveting. 

Lentb  em  hoae,  made  in  detachable  sections,  for 
application  to  fire-engines,  waa  invented  by  Heide,  a 
Dutchman,  in  1672,  and  was  common  in  the  Neth- 
erlands soon  after. 

The  spiral  coil  of  wire  inserted  throughout  the 
length  of  sutition-hoee,  to  keep  it  from  collapsing, 
was  used  with  the  Newsham  fire-engine,  London, 
about  1780. 

Rnbber  hose  is  made  by  wrapping  Rubber-cloth 
(which  see)  around  a  tube  of  Uie  required  size,  the 
namber  of  plies  depending  upon  the  required 
strength.  The  tube  is  then  placed  in  a  heater  and 
sal^ected,  for  a  sufficient  time,  to  a  steam  pressure 
of  80  ^unds  to  the  sqiure  inch  =  280'  F.,  which 
melts  the  sulphur  and  vulcanizea  the  gum. 

The  tube  is  then  withdrawn  from  the  hose. 

Or  a  sheet  of  rubber  wrapped  on  a  tube  and  cov- 
ered by  serernl  weln  of  cioth,  saturated  with  pre- 
iMtred  rubber,  and  eventually  by  a  sheet  of  mboer. 
The  hose,  when  formed,  is  taken  to  a  steam-boiler 
of  great  length,  where,  while  still  ruinainiiig  ufion 
the  iron  pipes,  it  is  heated  and  cured  by  a  process 
siinilar  to  that  before  described  ;  after  which  the 
Tubbn-  is  drawn  off  frxxa  the  pipc^  and  it  is  ready 
for  the  market. 

Among  the  earliest  mention  of  hose  is  the  follow- 
iog  passage  in  Herodotus  (450  B.  c).  It  refers  to 
the  lootle  uf  watering  the  hosts  of  Cutnbyses  the 
Persian,  during  his  passage  of  the  desert  to  attack 
pMuamenitas,  the  son  of  Amasis,  the  l*haraoh  of 

^'^^bers  is  a  great  river  in  Arabia,  called  the 

Cotya,  which  empties  itself  into  the  Erj-thrcean 
[Red]  Sea.  The  Arabian  king,  tliey  say,  maile  a 
pipe  of  the  skins  of  oxen  and  other  beasts,  reaching 
from  this  river  all  the  way  to  the  desert,  and  so 
brought  the  water  to  certain  cisterns  which  he  had 
had  dug  in  the  desert  to  receive  it.  It  is  a  12  days' 
journey  from  the  river  to  this  desert  tmct  And 
the  water,  they  sav,  was  brought  through  3  separate 
jti|)es,.toasni&nydiiren>nt  places."  —  Elooklll.  c.  9. 

He  adds  that  it  is  an  improbable  story,  but  that 
'he  will  not  pass  it  by  altogtttlier.  The  idea  certainly, 
ao  lar  as  we  are  concerned,  is  sa  old  as  the  recorder, 
who  wrote  about  2300  years  ago. 

2.  [Printing-preg$.)  A  case  connected  by  hooks 
with  the  platen,  fur  gniding  and  mising  it. 


A  bridge  fiff  eaniaim  w  street- 
cars to  allow  them  to  oroas  firei«Dgine  hose  laid  In 

the  street. 

One  form  of  it  was  ^tented  by  Demarest  in  1858. 
The  example  shown  is  to  bridge  hose  which  lies 
acrcm  a  street-railway. 

H  w  oar'riage.  A  reel  on  wheels  to  carry  hose 
for  fire^iugine  service.    In  the  example,  a  fuel^bca 
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Horn-  Caniagt. 

for  the  boiler-supply  is  supported  on  the  same  frame. 
The  front  whtsels  turn  beneath  the  elevated  jierch. 

HoJB  onr^ri-er.   A  tonga  for  gripping  hose  in 
lighting  up  full  hose  when  in 
service.  Is^ 

HoM-oonp'llni;.  A  joint- 
piece  or  pair  of  interlocking  con- 
necting jtieces,  by  which  ends  of 
hose-sections  are  joined  tc«ether 
in  line.    There  are  many  forms. 

a  has  a  swivel  which  lite 
against  a  collar  on  the  nipple, 
and  ite  flanges  are  engaged  by 
the  sleeve,  which  also  screws 
upon  the  back  screw  on  the  other 
nipple,  pressing  the  ends  of  the 
sections  against  the  intervening 
annular  packing. 

In  b,  the  segmental  rib  and 
projected  screw-block  of  the  outer 
contding-jHece  enter  a  circumfer- 
ratutl  groove  of  the  other  piece. 

In  another  ordinaiy  form,  tlie 
sections  of  hose  are  bound  with 
wire,  or  thimbles  upon  collar- 
pieces,  one  of  which  lias  a  thread- 
ed exterior  and  the  other  a  Ucm-OtrrUr. 
threaded  sleeve,  which  i<crews 
upon  the  former,  A  tpaniur  or  wrench  is  used  to 
tighten  the  connection. 

In  c,  a  portion  of  the  threads  on  the  screw  and 
socket  are  cut  aa-ay  to  enable  the  parts  to  be  slipped 
past  each  other,  and  lock  by  a  partial  revolution, 
when  the  undivided  threads  eatoh  and  CMnplete  the 
joint 

d.  The  two  parts  are  slid  together  and  the  pins 
enter  their  respective  groovea  at  the  opposite  sidea  ; 
the  handle  is  then  turned,  and  the  cam-head  locks 
the  parts  tc^ther. 

e.  The  packing-ling  is  formed  to  enter  two  rec- 
tangular annular  grooves  in  one  part  of  the  coupling 
and  a  V-ahaped  annular  groove  in  the  other  part. 

/.  The  projections  on  the  outer  cylinder  interlock 
with  a  groove  in  a  eotiar  on  the  inner  cylinder.  Ex- 
pansible packing  is  enclosed  between  collars  and  is 
forced  against  the  outer  cylinder  by  compression. 
The  hose  is  brought  over  the  convex,  drcnmferen- 
tially  grooved  ends  of  the  ooupling  and  confined  by 
a  screw-threaded  ring. 

In  the  Westinghouse  coupling  for  air-bmke  pipes 
of  railway-cars^  Uie  parta  are  connected  by  a  firing- 
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hook  fasteniiue.  Each  half-coupUiig  oontaina  •  ^p- 
pet-nlva  which  seati  outward^.    Guiding  wings 


nf.9682. 


ore  united,  the  valves  will  always  be  opeu,  and  vtee 
s>er»a.    St^  Brakk. 

HoM-Af  tlngB.  The  vamms  parts  by  which 
hose  are  attached  section  to  section,  or  a  Bectum  t£ 
the  hose  to  the  engine  or  the  Q<KuLe. 

The  nozzles  are  of  various  kinds.  The  cat  shows, — 

A  hrancK-pipet  withy«(  or  noisie. 

A  itnuner  for  the  end  of  the  suppl;  or  tttetitm 
hoae,  which  is  let  down  into  a  datcoiL 


Flg.268S. 


are  made  on  the  valve-stems,  and  the  stems  project 
outwardly  such  distance  that  when  the  hose  are 
coupled  up,  the  stems,  coming  end  to  end,  will  each 
unseat  the  other  valve.    Hence,  when  the  oonplings 


Hnt-FUtiiigt. 


A  spreader  jet 
Couplingi  or  hoae-wiitmt. 

A  leathern  fire-bucket.  These  are  alw  made  of 
canvBfl  or  galvanized  iron. 

A  section  of  leathern  hoae,  copper  riveted,  and 
having  coupling  aections  at  each  end. 
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Hose-hooks.  1.  The  hooks  by  which  the 
platen  of  a  priuting-presn  is  suspended! 

2.  A  tongs  for  carrying  hoae.    See  Hose-car- 

EIF.R. 

Hoae-Jomp'er.   For  street  'railroada.    A  Ktm- 

bridge. 

HoM-^nak'ing  Ma-ohioe'.  A  machine  for 
winding  or  weaving  a  flexible  tube  of  textile  and 
rubber  fnbricA. 

Fig.  2584  shows  a  machine  adapted  to  thifi  pur- 
pose. A  layer  of  nibb«>r,  or  cloth  aaturated  with 
rubber,  is  wound  around  a  mandrel  which  extends 
the  fall  length  of  the  machine.  As  the  fabric  moves 
along  from  left  to  right  it  ia  wound  with  thread  or 
wire  from  the  first  set  of  Iwbbins  (  t.  Before  it 
reaches  the  second  set  of  bobbins  for  another  coating 
or  pl}i,  it  ma^  receive  a  set  of  longitudinal  cords, 
threads,  or  wires  from  the  intermediate  reels.  It  Is 
then  again  wound  by  tlie  second  set  of  bobbins  1 1, 
and  finally  receives  a  coatiiw  of  cloth,  tin-foil,  or 
other  material  from  the  spool  h',  and  is  then  ready 


tmnsverse  binders 
with  rubber.  See 

Hoaa-pro- 
teof  or.  A  nose- 
bridge  to  eiuible 
vehicles  to  cross 
hose  without  com* 
pressing  or  cnt- 
ting  it.  See 
Hhhk-Bridoe. 

HfMo-reeL  1. 
A  cAvriage  to  car- 
ry hose  for  the 
service  of  a  fire- 
engine.  SeeHosE- 

CARRIAGE. 

2.  Areel  tocar. 
ry  hose  for  gar- 
den, stable,  or 
other  domestic 
uses. 


for  Tulcmiia- 
lioii.  ThpEin- 
ing  or  rloth 
first  woDDii 
upon  the  niMi- 
iln-l  ia  gentr- 
slly  owfiad 
if^nOhvIn 
A  stieky  state, 
and  the  lon- 
gitudinal or 
may  be  so  coated,  or  satniated 
India-bubbbr. 
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HoM-dileld.    A  lioiie*proteottn>.    See  Hoss- 

BRIDOE. 

HoM-tronsh.  (Blotting.)  A  wooden  tunnel 
fM-  the  powder-hose  to  fire  the  charges  of  mines. 

Boa'pl-tal-waig'on.  A  carriage  on  four  wheels, 
bannfi  four  or  six  springs,  used  for  cariTing  the 
wounded  of  an  army.    An  andnUanee. 

A  wagon  canying  surgeons'  snpplies  and  instru- 
msDta,  or  bedding,  food,  and  otner  supplies  for  a 
field  hospital.  Tbia  Prnnian  haqatal-vrasonB  are 
fitted  ap  with  combination  cases,  in  wbicb  am 
pecked  ereiTthing  supposed  to  be  necessary  in  a 
iMspital  for  wounded,  inchiding  bandages,  splints, 
drugs  and  anaasthetios,  blankets,  and  an  amputating- 
tabfe,  besides  an  assortment  of  tags,  on  one  of  whicn 
tlM  surgeon  writes  hia  orden  as  to  what  is  to  be  done 
In  each  case,  attaeliM  it  to  the  patient  and  leaves 
him  to  the  can  of  others.  Five  ambulances,  three 
supply-wagons  (carrying  food,  bedding,  and  tents), 
and  two  sutgeona'  wagons  constitute  a  bospital  train 
for  a  divistoD,  and  will  acconunodate  200  patients, 
reqoiriDg  13  snifieons  and  71  men  for  their  care. 

Hot-air  Bn'gln»  One  driven  by  the  heating 
of  B  body  of  air  admitted  to  the  cyllndar.  Thej  are 
of  two  kinds  :  — 

First,  those  which  draw  their  supplies  directly 
from  t^  atmosphere,  and  discharge  them  Into  the 
atniosphf^re  again  after  they  have  produced  their 
efiect  Such  are  the  Ericsson,  Stulman,  Roper, 
Baldwin,  Mesaer,  Wilcox  engines,  described  on  pp. 
40  -  43.  See  also  Dr.  Barnard's  report  on  the 
French  Exposition,  pp.  84  -  40,  and  plate  1. 

Second,  thoea  which  employ  continnally  the  same 
■ir,  which  ia  alternately  heated  and  cooled,  bat 
which  is  not  allowed  to  escape.  Such  are  the  Olajce- 
brook  (1707),  Parkinson  and  Croslcy  (1627),  Lau- 
bereau  ^1849),  Schwartz,  described  on  pp.  48,  44. 

These  and  other  distingniahing  features  are  de- 
scribed under  Air-eno[KB  (which  see). 

Hot-air  Par'naoe.  One  in  which  air  ia  heated 
for  wanning  houses,  or  for  purposes  of  drying, 
.  amally  the  former.   The  arrangements  are  varioas. 


around  through  Z>  £,  into  the  auxiliary  radiator 
(7,  down  by  too  V-shaped  driving  flues  I  K  L,  and 
so  to  the  exit.  The  air  circulates  around  each  of 
the  floee  in  chamber  F,  and  against  the  plates  of 

the  furnace. 

In  Fig.  2587,  a  series  of  concentric  annular  air- 
flues  are  placed  above  the  combustion-chamber  and 
commonicate  with  the  external  atraoaphere  tiirouf^ 


rig.  3687. 


but  a  common  kind  is  a  form  of  stove  in  a  brick 
chamber,  the  air  coursing  around  the  stove  and 
among  certain  pipes  and  chambers  in  which  cir- 
culate the  volatile  products  of  combustion.  In  the 
example  (Fig.  2686)  the  fttmace,  with  the  excep- 
tion of  ill  nce-plate,  la  fnelosed  in  an  airH!hambn>. 
The  calorie  onrrent  paaea  from  the  fbrnaoe  A 


pipes  extending  into  each  fine  sear  its  bottom.  The 
external  jacket  of  the  furnace  ia  filled  with  coal- 
ashes.  A  water-pan  above  the  fire-pot  is  fed  from 
an  Axtemal  communicatijig  vessel. 

Hot-bed  Frame.  The  structure  of  sides  and 
ends  on  which  the  fiash  of  a  hot-bed  rest. 

Hot-blMt  A  blast  of  air  heated  previous  to  its 
introduction  into  the  smelting-famace. 

The  process  was  invented  by  Nielson,  of  Glasgow, 
ScoUand,  and  patented  in  1828. 

In  1846,  Budd  patented  in 
.  England  the  utilization  of  the 
heated  gases  from  the  blast- 
ftimace  for  heating  the  blast. 
By  means  of  the  hot-blast,  an- 
thracite coals  were  used  suc- 
cessfully in  smelting  iron  in 
Wales,  in  1887,  and  at  Hauoh 
Chunk,  Pennsylvania,  in  1888, 
1889. 

Hot-blutFtiT^aoe.  The 

temperature  of  the  air,  previ- 
ous to  its  being  thrown  upon 
the  chai;ga  in  the  furnace,  is 
raised  to  about  800'  in  an  outer 
chamber  or  in  a  series  of  pipes. 
These  are  variously  arranged. 

In  that  illuBtnited  (A,  Fig. 
2588),  the  air  is  first  condensed 
in  an  exterior  chamber,  whence 
it  ia  forced  into  the  pipe  a 
within  the  revrrberatory  ftir- 
naoe  b.  Branches  from  this 
pipe  terminate  in  the  tuyeres 
on  each  side  of  the  famace, 
which  has  a  separate  fireplace. 

In  Staffordsnire,  the  not-air  apparatus  fs  at  the 
mouth  of  the  furnace,  and  consists  of  an  exterior 
and  interior  tube,  the  former  cl<wed  and  the  latter 
open  at  eadi  end.  The  annular  space  between  them 
la  oninected  by  eron-pipes ;  tbrongh  these  the  ilr 
is  bnpeUed  and  passes  tnenoe  to  the  tuyeres. 
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In  18S4  M.  DafVenoy  reported  to  the  French 
goTemment  the  remits  reached  At  the  Clyde  iron- 
works, whioh  were  as  follows :  — 

for  the  yaw  . 
Tempenture  of  blut  . 
CmI  used  per  ton  of  Iran. 
tat  fiulon,  cwt.  . 
for  bMtfngalr,  nw  c(m1 

lOr  blOWllIf  MlgllM,MSl 


182B 

1881 

1888 

Cold 

«0°P. 

612' F. 

Aaooka. 

Ai  cotu. 

In  nw  Ku«. 

188 

86 

40 

nil 

ft 

8 

90 

T 

U 

SB 

M 

m 

0 

7 

Cwt  UmMtone  per  ton  of 
Iran  .... 

Besides  this  adrantage,  thu  make  was  increased 
by  more  tlian  one  tliird,  and  a  blowing  engiue, 
which  only  sappUed  three  faniaces  with  cold  blast, 
was  equal  to  fonr  when  the  air  was  heated. 

Flayor^i  store  {B,  Fig.  2688}  for  heating  furnace- 
blasts  (Eng- 
ni>V68.  lish)  is  M  con- 

structed as  to 
use  the  waste 
ases  from 
ilaat- furnaces, 
drawing  them 
by  means  of  a 
ateam-jet  into  a 
stove,  where 
they  are  con- 
sumed to  heat 
the  air-blast. 

The  store 
consumes  the 
gas  in  a  sepa- 
rate chamber 
from  that  con- 
taining the 
pipes    to  be 
nested ;  air  to 
support  corn- 
bastion  is 
allowed  to  en- 
ter, and  the 
heated  fumes 
escape 
through  A 
series  of  nar- 
row slots  into 
an  air-tight 
chamber  bar- 
ing a  damper 
on    the  top 
au4  contain- 
ing a  series  of 
rertioal  re- 
verting pipes 
through 
which  passes 
the  blast  to 
be  heated.  As 
J&K*BfaM  Stow.  the  highly 

heated  fumes 

will  not  again  i^ite  without  a  fresh  supply  of 
orygen,  the  cast-iron  blast-pipea  remain  uniqjnnd 
under  a  heat  of  1100"  or  1200'. 

An  auxiliary  fireplace  for  burning  coal  is  shown 
attached  to  the  hot-bhut  stove.  From  this  firepiacc 
a  flue  conducts  the  flame,  smoke,  and  gases  from 
the  blast-furnace  into  the  chamber  where  the  com- 
bustion is  completed.  Attached  to  the  end  of  this 
fireplace,  and  connected  with  fines  at  the  furnace- 
top,  is  a  branch  gas-pipe  with  a  small  steam-jet 
placed  near  its  orince  to  create  a  partial  vacuum. 
This  draws  the  gases  down  from  the  fumace*top  tad 


forces  them  into  the  idovej,  when  they  are  bnmed. 
The  gas-pipe  and  jet  may  be  placed  the  bottom 
end  of  the  combustion -clumber  of  the  hot-blast  stove. 

The  arrangement  of  pipes  is  in  six  treble  rows, 
each  stove  contains  18  pil*eti,  8  inches  in  diaxneter 
by  H  feet  high,  giving  alraut  1,000  square  feet  of 
heating  surface.  The  pipes  are  disposed  three  in  s 
TOW ;  the  blast  thus  pamng  up  and  down  thrre 
times,  discharging  into  connecting  chambers  in  the 
roof  of  the  combustion  chamber  below. 

Since  1840,  the  blast  has  been  gradnally  made 
hotter  and  hotter,  and  the  means  of  economioilly 
and  regularly  giving  the  air  a  temperature  of  1,000 
or  more  degrees  have  attracted  mucn  attention. 

Cowper's  patent  is  founded  on  the  Siemens  r^n- 
erative  principle,  a  cellular  mass  of  brick -wori:  being 
first  raised  to  a  high  heat,  and  this  beat  then  im- 
parted to  the  blast,  which  is  made  to  pass  through 
it,  while  a  similar  mass  of  brick-work  is  being 
heated,  ready  for  use  as  soon  as  the  finit  shall  hare 
become  pailially  cooled.  'WhitweU  nuikes  his  brick- 
work into  lai^  compartments  instead  of  cellular. 
It  is  claimed  that  the  blast  can  be  heated  to  1800* 
by  this  stove,  and  a  regular  working  heat  of  1400* 
he  steadUy  maintained.  To  estimate  properly  the 
great  importance  of  improved  devices  for  heating  the 
blast,  it  should  be  remembered  that  for  every  ton  of 
materials  charged  in  at  the  tunnel-head  at  least 
three  tons'  weight  of  air  is  blown  in  at  the  bottom 
through  the  tuyeres ;  it  can  therefore  be  readily  un- 
dentmd  how  ({esirable  it  is  that  this  air  shonld  be 
put  into  the  furnace  already  heateil,  instead  of 
throwing  the  work  of  heatins  it  npon  the  furl  in  the 
furnace,  which  should  find  uondant  employment  in 
smelting  the  ore  only. 

In  McDowell's  appatatua  <Fig.  2589),  the  air-en- 
gine and  air-pump 

pistons  are  connect-  W. 
ed  to  op[>oeite  ends 
of  a  walking-beam ; 
both  have  double 
action,  and  are  con- 
nected to  a  serpen- 
tine pipe  in  a  cham- 
ber at  the  top  of  the 
cupola  and  commu- 
nicating therewith. 
The  pump  and  en- 
gine have  euitelile 
valves,  and  commu- 
nicate respectively 
with  the  outer  air 
and  the  blast-pipe. 
See  alao  Blowinq- 
APPAKATUS. 

Fig.  2690  repre- 
sents Sturtevant's 
hot-blast  apparatus 
for  drying  timber 
and  other  materials. 
In  this,  air  is  drawn 
in  by  a  suction  fan, 
and  passed  through 
a  series  of  longitudi- 
nal tubes  inserted  in  a  cylinder  heated  by  exhaust 
flteam  from  the  engine,  whence,  at  a  temperature  of 
150°  to  200°,  it  ia  conducted  to  the  drying-room. 

Sec  LUMBKR-DRTRR. 

Hotoh'ing-tnb.  (Metallurgy.)  A  tub  and  sieve 
in  which  lead  ore  ia  agitated  In  water  to  separate 
the  metallic  and  refuse  parts.  It  Is  preliminary  to 
the  huddle.    See  Hutch. 

The  evUinga  are  detained  by  the  sieve  ;  the  merf- 
dum  passes  Uirough  into  the  twttom  of  the  box. 


Hot-BoMt  Smtltint- Funaet . 
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Bot^cM'et  1.  One  attached  to  a  atoTK  to  keep 
victuals  or  plates  wann.  That  ahown  hai  ledges  Jt 
R  for  shelves  in  the  cloiiet. 


Cookimf-Siopt  with  Hol-Ctottt, 


2.  {Gandle-maJcing.)  A  chamber  in  which  candle- 
molds  are  kept  at  a  heat  of  l&O*  Fah^,  previous  to 

f)Qrii]g,  to  prevent  the  chilling  of  the  stearic  acid, 
he  steam  heat  is  applied  dry. 


H>td  Car. 


Ho-tel'-oar.  One  arranged  for  alTordin^  meals  to 
passeiigera  on  board  while  on  a  journey.  Closets  K 
are  arranged  between  each  pair  of  windows.  A 
water-tank  B  ia  placed  at  the  upper  part  of  one 
side,  to  which  also  tables  0  are  attached,  and  part 
of  the  car  is  partitioned  off  as  a  kitchen,  with  a  cook- 
ing-range. A  provision  chamber  E  is  attached  be- 
neath tne  floor  of  the  car. 

Hot-'flQO.  A  chamber,  heated  by  hot-air  pipeis 
in  which  printed  calicoes  are  dried. 

A  dryinc-chamber  for  cloths  or  paper,  starch,  etc. 

A  name  applied  to  amalgam 
gilding,  in  which  the  mercury  ia  ariven  off  by  heat. 

Hot-house.  1.  {Pottery.)  A  room  where  strong 
heat  completes  the  drying  of  green  ware,  previously 
to  placing  in  seggarsand  firing  in  a  kiln. 

2.  (SirriicuUure.)  A  plant-honse  where  a  rela- 
tively high  artiBcial  temperature  Is  maintained  in 
order  to  mciUtate  vegetable  growth. 

The  botanic  garc^us  of  Pisa,  Padua,  and  Bo- 
logna, estabUsfara  from  Ifi44  to  1668,  did  not  con- 
tain hot-houses.  In  the  thirteenth  century,  how- 
ever, Albertus  Magnus,  who  was  e<]UBlly  active  and 
influential  in  promoting  natural  knowledge  and  the 
study  of  the  Aristotelian  philosophy,  possessed  a 
hot-house  in  the  convent  oi  the  Dominicans  at  Co- 
logne. This  celebrated  man,  who  had  already 
fallen  under  the  suspicion  of  sorcery  on  account  of 
his  speaking-machine,  entertained  the  king  of  the 
Romans,  Wilhelm  of  Holland,  on  the  6th  of  Janu- 
ary, 124&,  in  a  large  space  in  the  convent  garden, 
where  he  kept  up  an  agreeable 
warmth,  and  preserved  fruit- 
trees  and  plants  in  warmth 
throughout  the  winter. .  This 
entertainment  was  exaggerated 
into  a  tale  of  wonder  in  the 
chronicle  Joannisde  Beka,  writ- 
ten in  the  fourteenth  century. 

There  is  no  evidence  that 
forcing-houses  were  used  in  an- 
cient horticulture.    The  con- 
duction of  heat  by  caliducts  for  baths  end  apartments 
was  well  known,  but  it  does  not  appear  tnat  theaa 
I  facilities  were  used  for  floricultural  puiposes. 
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Titular  liot-hoosen  are  of  late  introduction  in  oar 
botanic  gardens.  Ripe  pineapples  vpre  first  ob- 
tained in  Europe  at  the  end  of  tne  seventeenth  cen- 
tnry.  liunaeos  states  that  the  first  banana  which 
flowered  in  Europe  was  in  Vienna,  in  the  garden  of 
Prince  Eugene,  in  17S1. 

The  accordant  acoonuta  of  Hornando  Cortea,  in 
his  reports  to  the  Emperor  Charles  V.,  of  Bemal 
Diaz,  Goniara,  Oviedo,  and  Hemandn,  leave  no 
doubt  that  at  the  time  of  the  conqueat  of  Montezu- 
ma's empire,  there  were  in  no  part  of  Europe  me- 
nageries and  botanic  gardens  wniclt  could  M  com- 
pared to  tiboM  of  Hoax  tepee,  Chapoltepoe,  and  Tez- 
uuco, 

HM-pxVM.  (Paper.)  A  means  of  calendering 
and  smoothing  paper  by  subjecting  it  to  heavy  press- 
are  between  glazed  boards  ;  a  not  iron  (itate  is 
placed  at  every  20  sheets  or  so,  to  heat  the  pile. 

Hot-snw.  A  buzz-saw  for  cutting  np  not  bar- 
iron,  just  from  the  rolls,  into  bars  or  into  pieces  for 
being  piled,  reheated,  and  reroUed. 

Bot-«lu»t  {Metat-teoHting.)  Iran  which  fa 
disposed  to  crack  or  break  when  worked  at  a  rod 
heat,  and  is  difficult  to  weld,  is  said  to  be  hot-short. 
It  is  frequently  the  presence  of  sulphur  to  the  extent 
of,  say,  0.033  percent,  which  makes  it  brittle. 

Hot-shot.  Cannon-balls  made  red  hot  in  a  ftar- 
nace  in  order  to  fire  wooden  structures  into  which 
ther  are  thrown. 

Hot-walL  A  wall  with  ineltuled  fines  to  aariit 
in  ripening  the  fruit  of  trees  trained  against  it- 

In  some  cases  the  wall  is  traversed  oy  a  number 
of  flues  leading  from  a  furnace  or  furnaces  ;  in  others 
the  entire  wall  is  double,  the  included  space  being 
crossed  occasionally  by  ties  which  keep  the  two 
walls  together. 

Its  use  is  principally  in  northern  countries  in 
ripening  fruits  which  do  not  mature  In  the  natural 
temperature  of  the  latitude,  aach  as  the  peach,  nec- 
tarine, and  apricot  in  England. 

Hot-wn'ter  Fan'o«t  The  faucet  of  a  bath, 
tank,  beck,  vat,  or  wash-basin,  whieh  admits  the 
hot  water,  for  scalding,  inftiring,  washing,  leaching, 
or  other  purpose. 

Hot-'wa'tar  Haat'lii|^p'p»«atna  A  means 
of  heating  by  the  passage  of  hot  water  through  pipes 
in  rooms. 

Bonnemfdn  appears  to  have  been  the  first  to  in- 
troduoe  the  circulation  of  hot  water  in  a  system  of 

pipes,  as  a  means 
til-  BUM  01  warming 

A  4 1    l^r^  apartments  and 

buildings.  He 
devised  it  in 
1777,  in  connec- 
tion with  his  in- 
cubator. See 

CALORIFkRB  ; 
iKODBATOR.  The 

m[-chauherlud 
several  stories,  andesch  was  trav- 
ersed by  one  or  more  bends  of  the 
pipes,  which  were  so  arranged  as 
to  have  a  constant  inclination,  by 
which  the  cooler  water  descended 
to  the  boiler.  The  velocity  of 
the  current  depends  upon  the 
differmre  in  temmiature  of  the 
ascending  and  descending  col- 
umns. 

This  is  shown  at  A  (Fig.  2593). 
Hot-water  heating-apparatus  on 
the  low-preimure  system  employs  a 
heat  at  or  below  the  boiling  point. 


Hood'tHnUr. 


By  the  higk-prtmttrt  system  the  heat  ia  increased  to 
350°,  and  the  water  has  a  tendmcy  to  form  steam  of 
70  ponnds  firessure  to  the  square  inch. 

Bonnemain's  system  was  of  the  low-j>rensuTe  kind, 
and  this  class  of  nesters  has  been  much  improved  by 
Hood  ;  see  his  "  Practical  Treatise  on  the  warming 
of  Buildings  by  Hot  Water"  (London,  third  edi- 
tion, 1856). 

Hood's  apjMTatus  for  heating  {B,  Fig.  2598)  had 
several  variations,  but  the  main  features  are  similar 
to  those  of  BonnNuain.  It  consisted  of  a  boiler  a 
Rn(}  ascending  pipe  b  c,  with  branches  to  each  story, 
regulated  by  faucets  d  e.  The  descending  pipes/ 
carry  back  the  cooler  water.  By  another  system, 
each  story  has  its  own  ascending  and  descending 
pipes,  wiUi  separate  OMineetion  to  the  buler.  An 
air-faucet  at  top  is  necessary  to  allow  escape  of  air 
from  the  pipes  when  starting  up. 

The  boiler  must  be 
sufficiently  strong  to  bear  1k- 
the  hydrostatic  pressure 
of  the  column  of  water. 
A  boiler,  8  by  2  and  S 
feet  deep,  with  a  pipe  28 
feet  high  proceeding  from 
it,  will  sustain  a  pressure 
of  68,818  pounds. 

The  aise  of  the  boiler 
will  depend  upon  the  ex- 
tent and  sLec  of  pipe,  but 
one  square  foot  of  boiler 
fire-surface  ia  allowed  to 
every  50  feet  of  4-tnch 
pipe,  the  temperature  of 
which  is  to  be  kept  140* 
above  that  of  the  sor^ 
rounding  air. 

The  quantity  of  pipe 
is  thus  stated  in  hb  work 
above  referred  to  :  — 

"  Allowing  S(  cubic 
feet  of  air  for  each  per- 
son in  the  room  or  hall, 
as  the  quantity  per  min- 
nte  which  ia  to  be  warmed, 
and  one  cubic  foot  per 
minute  as  the  qoanuty 
cooled  by  cRch  anaan 
foot   of    win  luiw-glass ; 
then  aacertiui 
the  whole 
quantity  of  tir 
that  ia  to  he 
heated,  and 
apply  the  ft!' 
lowing  rule : 

"  Multiply 
]25(theexci'^ 
of  temperature 
of  the  pi[M> 
above  the  anr- 
rounding  air] 
by  the  difTtr- 
ence  between 
the   tempera-  JM*n«'«  Utaur. 

ture  at  which 

the  room  is  to  be  kept  when  at  its  maximnm,  and  the 
temperature  of  Uie  external  air;  and  diviile  thia  prod- 
uct oy  the  difference  between  the  tempemtnrB  ot  the 
pipes  and  the  proposed  temperatUTe  of^ the  room  ;  then 
the  quotient  thus  obtained,  when  multiplied  by  the 
number  of  cubic  feet  of  air  to  be  warmed  per  minute, 
and  this  product  divided  by  223  (the  number  of 
cubic  feet  of  air  raised  1*  per  minute  by  1  foot  of  i- 
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inch  pipe^  will  give  (hn  nnmber  of  feet  in  length,  of 
|ji)ie  4  inohes  in  disnieter,  which  will  produce  the 
uesind  (.-fftHiL"  For  3-iDch  pipes  Timlti|)ly  the  said 
nmnber  by  1.33  ;  for  2-iach  pipes  nialtiply  by  2. 
The  giren  diameters  of  the  pipes  ar«  oatside  mess- 
urmieiit.  Small  pipes  have  a  relative^  larger  area 
of  heating  snrfuce. 

Perkins's  high -pressure  hot  water  lieating-apps- 
ratus  (A  B,  Fig.  2594)  consisted  of  a  contiDuous 
vnught-iroD  pipe,  which  formed  a  coil  a  in  the  fur- 
nace, and  pasMd  from  Aory  to  story  of  the  building, 
being  amplified  into  coils  at  sneciaL  points,  as  in  the 
aiiartments  to  be  wanucl.  The  pip«  was  ^  inch  in 
internal  diameter  and  ^  inch  thick,  and  about  ^  of 
tile  length  of  the  pipe  fonned  the  furnace  coil.  The 
heated  water  in  the  coil  a  becomes  charged  with  mi- 
uute  globules  of  steam  and  ascends  in  pipe  b,  from 
whence  it  is  distributed  right  and  leA;  to  the  epart- 
mentu  by  branch  pipes  e  and  eoila  dL  The  descend- 
inz  pit>es  carry  the  hot  water  to  the  story  below, 
nhcre  it  heats  the  apartments  by  means  of  other 
coils  d,  which  discharge  into  the  descending  pipes, 
by  whish  the  water  again  reaches  the  furnace  coil. 

A  common  arrangement  is  shown  at  B  in  the  fig- 
un: ;  the  pt|ie  is  coiled  around  the  inner  casing  of 
the  fiinuRe,  coming  in  contact  with  the  lire  only  in 
front ;  this  casing  and  the  top  of  the  furnace  arc 
composed  of  tire-brick,  the  lirc-grate  being  in  the 
center  and  elevated  a  foot  or  so  from  the  floor  ;  fuel 
is  mpplied  through  a  hole  in  the  top.  The  smoke 
pa»es  thraagh  the  chamber  containing  the  piiies, 
and  escapes  trough  a  hole  in  the  back. 

Hot^mter^M^  (^m.)  The  mpe  which 
receives  the  hot  water  from  the  hot-well  and  dis- 
charges it 

Hot-wa'ter  Pump.  {Steam-engine.)  A  pump 
which  taiJies  water  from  the  hot-well  of  a  condensing 
steam-engine  and  discharges  it  into  the  feed-water 
cistern,  whence  it  passes  in  graduated  quantities  to 
the  baler.  See  also  Fbed-watee  Apfauatus  ;  In- 
jector. 

Hot-welL  A  compartment  in  the  cistern  in 
irhich  the  condenser  and  air-pump  of  a  condensing- 
engiiie  are  submerged,  and  from  which  the  warm 
water  is  drawn  for  tne  supply  of  the  boiler'. 

The  submerged  injeeiitm-chamber  and  the  air- 
pump  oonqect  by  a  passage,  whose  valve  oi>enB  dur- 
ing the  ascent  of  the  pistoii  and  closes  during  its 
dncent.  The  tmcondensed 
SDK.  steam,  tlie  air,  and  the  wo- 

Q  Q  n  jf  ter  of  condensation  pass  by 
this  passngo  to  the  air- 
pump,  through  the  bucket 
of  the  latter  as  it  descends, 
and  are  dected  into  the 
hot-mil.  The  heated  wa- 
ter is  drawn  thence  to  sup- 
ply the  boiler.  Sea  Aik- 
PUMP;   CORKISH  STRAU- 

Ihmgmeu*.  Hon-gn«tte'.  The  etch- 

ing-needle of  the  marble- 
vortter.    Fig.  2595  shows  several  different  forms. 

Bomtding.  iNauiieal.)  That  portion  of  a  mast 
between  the  deck  and  the  top  of  the  hounds. 

Bounds.  1.  {Vehicle.)  Side  bars  which  stren^h- 
tn  certain  portions  of  the  running-gears  of  a  vehicle. 

1.  Imgue-hmtJtdt.  d,  coupling  pole  or  reach, 

h,  houHdi.  «,  tanfftte. 

kini-hounda. 

In  wisona,  the  hotmds  of  the  fore-axle  pass  for- 
md  md  on  each  side  of  the  tongue,  to  wluch  they 
uc  seeiiRd  by  the  tongae>bolt 


1 
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The  hounds  of  the  liind-axle  unite  and  are  fas- 
tened to  the  coupling-pole  by  the  coupling-pin. 

^  {Nat^eal^  n^ec- 
tions  on  the  mast-head  to 
support  the  trestle-treos  and 
top.  Checks  fayed  to  the 
sines  of  the  mnst-head. 

Hour-oir'cle.  {Globes.) 
A  small  bias-s  circle  flxed  to 
the  north  irale,  divided  into 
twenty-four  hours,  and  fur- 
nished with  an  index  for 
pointing  them  out. 

Hour-glaaB.  A  glass 
having  two  bulbs  and  a  con- 
necting opening  through 
which  the  sand  m  one  bulb 
runs  into  the  other.  The 
amount  of  sand  and  size  of 
the  opening  are  snch  tlmt  a 
given  amount  of  time  is  con- 
sumed in  the  passage. 

On  an  ancient  bas-n^lief  at  Borne  an  hour-glass  is 
placed  in  the  hands  of  Morpheus,  and  Atneneus 
says  that  the  ancients  carried  portable  hour-glasses 
with  them  as  meosurera  of  time. 

Glasses  of  this  description  are  yet  used  far  marking 
small  T>eriods  of  time ;  such  as,' — 

1.  The  three-minute  glass,  or  egg-glaa,  in  which 
the  sand  passes  in  the  time  mentioned. 

2.  The  naif-minute  glass  used  in  ascertaining  the 
rate  of  a  ship  by  the  log. 

The  line  is  Knotted  at  snch  intervals  that  the 
spares  bear  the  same  relation  to  a  nautical  mile  that 
the  half-minute  does  to  an  hour.  That  is,  they  ore 
^\J^  of  a  nautical  mile  apart,  —  about  50-?^  feet. 

The  line  being  on  a  reel,  the  chip  is  thrown  over- 
board, and,  catching  in  the  water,  causes  the  line  to 
ran  off  the  reel.  When  the  stray-line  has  mn  out, 
the  half-minute  glass  is  turned,  and  the  number  of 
knots  on  the  string  which  pass  through  the  seaman's 
hand  indicates  the  number  of  nauticiQ  miles  per  hoar 
that  the  vessel  is  sailing. 

Theuseofthehour-glassincalculatingaship's  course 
is  much  older  than  mat  of  the  log,  the  rate  being 
estimated  by  the  eye.  The  hour-glasses,  ampolelias, 
used  in  the  expedition  of  Columbus,  ran  out  in  half 
an  hour,  so  that  the  interval  of  a  day  and  a  night 
was  reckoned  at  48  ampolettaa,  and  so  the  journal 
—  log-book  —  recorded.  The  log  is  notmeutioued. 
It  was  used  in  the  Pacific  by  Magellan.   See  Loo. 

The  horoscopus  in  the  Egypnan  processions  car- 
rietl  with  him  the  measurer  of  time,  on  hour-glass. 

The  "Silrya  SiddhAnta,"  a  Sanscrit  treatise  on 
astronomy,  treats  of  the  "stringed  fand  recepta- 
cl(>3  "  for  measuring  time  ;  these  were  doubtless  of 
the  general  character  of  our  hour-ghusea. 

Hour-glasses  were  unknown  in  China  formerly, 
and  of  late  are  mentioned  by  them  aa  of  Importation 
from  the  West. 

A  tradition  of  the  Middle  Ages  relates  tliat  the 
sand-glass  (sablier)  was  invented  by  Liutpraud,  a 
monk  of  Cliartres,  who  reinvented  the  art  of  making 
glass  after  the  secret  had  been  lost  for  ages. 

Shortly  after  receiving  the  famous  clepsydra  from 
Haroun  al  Raschid,  Charlemagne  caused  a  monster 
sablier  to  be  mode,  which  required  turning  but 
once  in  12  hours.  It  Iwd  the  hoiaty  dinirions 
marked  upon  the  outside. 

The  hour-glass  or  half-hour  glass  was  a  regular 

Sart  of  pulpit  furniture  in  the  sixteenth  century,  to 
enote  to  the  ]m!«cher  when  it  was  time  to  close. 
It  was  used  in  Massochosetts  two  centuries  since  for 
the  same  purpose. 
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Hour-band.  {Horology.)  Tbiit  one  w}ilch  shows 
the  hour  on  a  watcli-dial,  performing'  its  revolation 
iu  12  hoars. 

HooM-balL   A  form  of  bell  for  doors  of  houses  ; 

ng.36ffr.  formerlv  a  bell 

SHSpeiiilcd  by  a 
coiled  strip  whiuh 
gave  it  the  repeti- 
tive action  when 
the  wire  was  once 
pulled  ;  now  more 
usually  a  fonti  of 
gon^  which  gives 
A  single  sound. 
In  tliM  example, 
the  bell  is  screwed 
to  a  central  post 
and  the  clapper 
is  fastened  to  an 
oscillating  block 
which  IS  moved 
by  a  rod  and  re- 
tracted by  aspring. 
BoQM-boat 


Onae-BeH 


A  boat  used  as  a  dwelling.  Common  iu  China,  and 
once  common  on  our  Western  rivers.  ■ 

Honse-line.  {Nautical.)  Or  housing.  A  line 
line  having  three  strands,  smaller  than  rope-yaru 
and  used  for  seizings,  fastening  thimbles  of  Mils  to 
their  ro[)e.i,  etc. 

Hons s-m OT'ing.  The  operation  of  removing 
small  or  moderate-siud  fnme  structures  from  one 

locality 
If  to  another  is 

a  task  of  com- 
parati  ve  ly 
easy  accoin- 
1  tshment. 
e  house  is 
supported  on 
beams  laid  in 
the  direction 
to  be  taken, 
beneath  which 
rollers  arc 
lil:!:^  placed  and 
l^to^  ■  the  power  of 
tackle  or  of  a 
capstan  applied  to  a  rope 
properly  secured  to  or 
around  the  house. 

The  case  of  brick  build- 
ings, esj>ecialty  those  of 
large  dimensions,  pre- 
sents more  difficulty. 

A  foundation  is  first 
prepared  on  the  new  site. 
A  trench  is  n^xt  cut 
around  the  outside  of  the 
house,  and  the  earth  is 
also  removed  from  the 
interior,  so  as  to  ex|>ose 
Houst- Moving.  the  foundation.  Through 

this,  openings  are  made, 
into  which  are  inserted,  at  intervals  of  alxiut  three 
feet,  at  right  nnglcs  to  the  direction  that  tlie  house 
is  to  be  moved,  stout  beams  a  #hich  project  about 
three  feet  beyond  the  walls  at  each  end.  Under 
each  of  these  pmjecting  ends  a,screw-jack  is  placed, 
resting  on  a  firm  foundation,  and,  by  the  operation 
of  these,  the  beams  a  are  brought  up"  into  close  con- 
tact with  the  superstructure,  the  intermediate 
masonrj'  being  removed.  Above  and  resting  upon 
the  beams  a  are  placed  beams  b,  through  openings 


1  made  in  the  walls  for  the ,  purpose,  and  below, 
j  transversely  to  them  and  in  the  direction  the  house 
I  is  to  be  moved,  two  beams  c    are  placed  under  each 
end  wall ;  the  lower  of  these  has  a  tongue,  and 
[  serves  as  a  guide  for  the  upper,  which  is  grooved, 
and  slides  upon  it.    The  two  surfaces  of  contact  are 
greased,  and  a  powerful  screw-jack,  butting  against 
the  beams  e,  is  tixed  horizontally  to  rncn  of  the 
beams  d,  and  operated  until  the  stmctnre  is  moved 
the  distance  which  the  limit  of  motion  of  the  screw- 
jacks  allows.    They  are  then  unfastened  and  the 
operation  repeated.    By  successive  additions  to  the 
length  of  the  lower  beanm  rf,  tliis  may  Iw  continued 
until  the  house  is  moved  any  required  dt&tance. 

House-lifting  by  screw-jacks  is  now  an  important 
business. 

This  process  requires  great  care  and  attention,  as 
it  is  obvimis  that  an  ineqnality  in  the  movement  of 
the  numerous  screw-jacks  tends  to  crack  the  walls. 

Hotulng.  1.  (Jiailiray.)  One  of  the  plates  or 
guards  on  the  railway  carriage  or  truck,  which  form 
a  lateral  sujipoil  for  thn  axle-boxes,  and  in  which 
they  slip  up  and  down  as  the  springs  alternately  con- 
tract and  exj^nd.  Also  caUea  pedestals,  koni'ptaia, 
*ttV}s,  aile-gvarda. 

2.  The  framing  holding  a  journal-box  ;  aa,  one  of 
the  standanis  holding  the  jonmal-boxes  of  the  rolls 
iu  a  rolling-mill. 

3.  The  nprights  supporting  the  cross-slide  of  a 
planer. 

4.  {Carptntry.)  The  notclips  in  on  object  for  the 
insertion  of  another  piece  ;  as,  — 

a.  {Stair-building.)  Notchesin  the  string-boards 
for  the  ends  of  the  steps. 

b.  {Arlillfry.)  A  prismatic  groove  in  the  axle- 
tree  of  a  gun-carriiige  for  the  cheeks  of  the  transom. 

Notches  in  the  hraekets  to  fit  on  the  axletree  bed, 
and  so  on. 

5.  {Nautical.)  a.  That  portion  of  a  mast  which 
is  included  between  the  keelson  and  the  surface  of 
the  upper  deck. 

6.  A  covering  or  protection,  aa  of  a  ship's  deck, 
when  laid  up  in  ordinary  or  under  stress  of  weather, 
as  in  the  Arctic  regions. 

e.  A  coni  made  of  three  small  yams  and  used  for 
seizings. 

6.  (Saddlery.)  a.  A  cloth  extendinf^  mirwardly 
from  the  saddle  and  covering  the  loins  of  the  horse. 

b.  The  pad  of  a  collar. 

c.  A  hood  or  covering  piece  for  the  collar. 
Hbns'ing-  bear'ei*.    iifetal  -  tc<n-kiitg.)  The 

frame  in  which  the,  rollers  of  an  iron-rolling  mill 
arc  set.  ffouting-frames. 

HOT'eL  (Porcelain.)  A  connidal  structure  of 
Imck,  40  feet  in  diameter  and  S5  feet  high,  around 
which  the  ovens  or  firing-kilns  are  clwstered. 

How'eL  {Coo}>ering.)  A  plane  with  a  convex 
sole,  used  for  smoothing  the  iiisides  of  liarrels  and 
PAsks,  making  the  smooth  circle  at  the  ci-oze,  and 
also  the  chamfer  on  the  inside  of  the  chine. 

How.'i^aar.  A  cannon,  differing  from  ordinary 
guns  in  being  shorter  end  lighter  in  proportion  to 
its  bore,  and  used  for  throwing  hollow  projectiles 
with  comparatively  small  charges.  A  6-i)dr.  gun 
weighs  100  pounds  more  than  a  12-pdr.  howitzer. 
Their  charge  of  powder  for  n  12-pdr.  field  howitzer 
is  3  pound  of  ]x>wder  ;  that  for  a  12-pdr.  mountain 
howitzer  is  i  pound  of  powder.  A  smaller  chamber 
at  the  bottom  of  the  bore  receives  the  powder. 

a,  mountain-howitzer. 

b,  field-howitzer. 

c,  siege-howitzer,  model  of  1850. 

d,  the  siege-howitzer,  1861,  has  a  chamber  the 
size  of  the  bore.    See  Mouktais'-howitzek. 
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How'ker.  (Vettel.)  A  Dutch  vefuel  witti  two 
masts.    The  hooter  is  an  Irish  fishing- amack. 

Hoy.  (_yessel.)  A  one-masted  coastui^-vessel, 
used  before  the  era  of  steamboats  for  conveying  {mu- 
sengera  and  goods  between  places,  or  as  a  tender 
Dpon  largfj-  vessels  in  port. 

Hub.  1.  A  fluted  screw  of  hardened  steel,  adapted 


to  be  placed  on  Fig.  3800. 

a  mandrel  be- 
tween the  cen- 
ters  of  m  lathe, 
notched  to  pre- 
sent  cutting- 
edges,  and  to  be 
used  in  cutting 

Bcrew-tools,-  uhasing-tools,  etc.  The  chasing-tool,  for 
instance,  is  laid  on  the  rest  and  pressed  forcibly 
against  the  hub.    <Fig.  2600.) 

2.  [JMe-gitiking.)  A  cylindrical  piece  of  Rteel  on 
which  the  deMigu  for  a  coin  is  engraved  in  relief. 
The  engraving  is  done  while  the  sttel  is  soft,  and, 
after  hardening,  the  hub  is  use«l  to  make  matrixes, 
from  which  si-e  made  punches  which  impress  the 
rfiM  used  in  m'/u'jifl.  (See  Matrix  ;  Pun(;ii  ;  DiK.) 
The  hub  or  the  pundi  is  pressed  upon  the  softened 
steel  blank  in  a  ftowerful  screw-press  ;  and  the  matrix 
or  die  is  removed,  annealed,  and  replaced  sevei-ol 
times,  as  the  pressure  has  the  eH'ect  of  hardening. 

3.  {Vehicles.)   The  central  ^wi-tion  of  a  wheel 


which  is  slippetl  upon  the  nm  of  the  axle,  «tid  in  chnriot,  found  in  Egypt,  and  now  in  a  European 

which  the  spokes  are  aet  radially.    The  nave.  mnsenm,  probahlv  that  of  Berlin.    It  is  supposed  to 

A  bronze  hub,  with  peripheral  socketa  for  tlie  have  been  carried  to  Egypt  oa  a  trophy  by  a  con- 

receptwD  of  the  spokes,  is  in  an  ancient  Scythian  queror  of  that  nation.    See  Chariot. 
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a  is  a  hub  having  a  circumferential  groove,  in 
which  the  shoulders  form  a  continuous  baud,  while 
the  tenons  of  the  spokes  set  in  mortises  in  the  bot- 
tom of  the  groove.  * 

6  is  a  inetalHc  hul^  one  portion  of  which  fomiB 


Hub'ble-bnb'ble.  An  onomatopoetic  vord.  A 
pipe  in  which  the  smoke  is  drawii  through  water. 

Hnb-bor'tt.  {IFieeiwn^ing.)  An  imidement 
or  machine  for  boring  hubs  for  the  boxing  or  the 


spokes.  That  in  ¥ig.  2602  is  for  the  former  purpose 
the  axle-box  around  which  are  the  nuts  on  the  inner  Clamps  at  each  end  of  the  hub  form  guides  for  the 
ends  of  the  double  set  of  iron  spokes.  centtnl  shaft,  which  has  a  box  to  carry  the  cutter, 

c  has  two  cireuraferential  ntetftllic  bands,  between  I  whose  progression  is  obtained  by  the  thread  on  the 
which  the  sjiokes,  forming  a  solid  circular  series,  are  shan.    The  cutter  has  a  threadetl  shank,  and  is  fed 


clamped  and  bolteil ;  the  clamps  also  holding  the 
wooden  sleeves  aroand  the  axle-box. 

d.  Around  the  hollow  axle-box  are  clamped  two 
hollow  diitks,  which  have  projecting  lugs  to  form 

tlie  spoke  mortises. 

e  has  a  metallic  shell  having  a  depressed  ceuter, 
in  which  the  spoke  mortises  are  formed,  and  has 
tubular  cases  dnven  in  from  the  ends. 

/  has  rubber  disks  around  the  axle-box  at  each  end 
of  the  bub. 

g  has  a  central  tiisk  fiirmlng  the  npoke-sockets, 
and  this  is  clamped  by  two  outer  disks  nith  inter- 
vening hollow  cones- 

h  has  two  hollow  shells  with  T-shaped  lugs,  which 
interlock  to  form  apoke-sockvts. 

i  has  two  overlapping  mortised  hub-bands. 

j  has  two  metallic  disks,  with  projecting  lugs  to 
form  spoke-mortises  ;  the  didcs  ue  drawn  together 
with  bolts. 

k  has  a  grooved  hub  with  alternate  projecting  lugs 
to  form  dt^giiig  mnrti^es. 

I  has  a  son  metal  or  nlastic  material  nin  in  be- 
tween the  axle-box  and  tne  shell  of  the  hub. 
m  resembles  the  previous  in  some  respects, 
n.  The  hub  has  a  dovetail  mortise  and  wedges  to' 
prevent  the  withdrawal  of  the  spokes,  and  beveled 
metallic  bands  to  form  si-ats  for  tne  spokes. 

0  has  a  mortised  hub  and  metallic  bands  to  clamp 
the  spokes,  which  form  an  arch  around  the  hub. 

p  has  a  hub-lwnd  with  staggering  metallic  sockets, 
and  hub  with  mortices  for  the  spoke-tenons. 

q  has  wedges  against  the  inner  ends  of  the  spokes ; 
these  are  driven  ontward  by  the  inner  hub-band, 
which  screws  on  tlie  sleeve  of  the  outer  portion  of 
the  hiib-ban<l. 

r  has  a  metallic  shell  with  staggering  mortises  and 
projecting  lips  to  support  the  spokes. 

$  has  a  metallic  hub  formed  in  three  parts,  —  the 
axle-box  and  inner  hub-band,  the  outer  hub-band, 
and  the  clamiiing-nut.  The  circular  spoke-groove  t— 
has  a  dovetail  form. 
t  has  a  metallic  band  with  beveled  mortise, 
u.  The  end  flanges  are  screwed  on  the  axle-arm.  (fp 
.  The  inner  ends  of 

I^M^  D    the  spokes  are  se- 

cured in  a  nior- 
'tised  flange-ring, 
between  which 


outward  to  enlarge  the  diameter  of  the  bore  by  the 
rotation  of  the  tube, 


which  has  a  crowu- 
wfaeel  eti^giitg  n  piiw 
ion-nut  on  the  titol- 
shiDili. 

Fiji,  2*iitiS  sL.ws 
tvQ  mfichihi'A  j  otte 
for  IwKng  bulw  fur 
sp(ik««,  thn  low4^r  one 
for  Imring  ^Itim. 

A  tixii  (iiH-mtipJ  by 
a  huitii^i^  hiiiiiUc-  is 
an.iiJBfd  to  sU'Ip  lon- 
^tiiiLiLivlly  ia  l;i-At- 
ing*  M.-curi."!  to  tiie 


ffl['>'  .>r  n  ilisTt.  wlii^^h  may  hr  so 
ai^|ris!j'il  n-s  tf)  hctJil  Ihf  tool  at 

figure  shows  a  sliding  cross-piece  provided  with  two 
arms  which  are  adj  usted  to  hold  the  felly  ¥  in  position 
while  being  bored  Inr  a  set  screw  having  a  handle. 

Hnb-bOT'liig  lu-ohine'.  The  machine  (Fig. 
2604)  bores  the  hnb  by  the  rotation  of  the  latter  ra- 
ther than  of  the  former.  Tlie  boring-tool  is  mounted 

F%.aoH. 


J-; 


Hsb-Bmr. 


andttKhii^'-flanges  are  anti-fric- 
tion rolltT^s. 

r  hiLH  iL  metallic  hub-shell 
witliin  which  is  a  spoke-sock- 
et fonneil  sleeve,  nut,  and 
pitijpiitiii^  hps. 

tcr,  H  nmrtised  metallic  band 
on  H.  woodien  hub. 

se  haji  a  toetallic  band  whose 
mottise^i  i-i^eive  the  spokes  in 
einstei'u. 

y  has  a.  metallic  hub  which 
farm*  Ihw  axle-box,  and  has  a 
lobrioatittg-cbamberand  spoke- 

4  ifc  tAtKk  for  scotching  a 
carriage  or  car  wheel. 


upon  a  horizontal  bed,  which  is  susceptible  of  an  os- 
cillating motion  about  a  centei-  for  the  purpose  of  al- 
lowing the  tool  to  be  set  at  any  desired  angle.  With 
this  bed  is  combined  a  laterally  adjustable  tool-holder 
and  a  longitudinally  adjustable  carriage.  The  car- 
riogajs  provided  with  a  contrivance  for  throwing  it 
in  and  out  of  gear,  with  a  feeding-screw  for  the  pur- 
I)OBe  of  feeding  the  tool  up  to  its  work  with  a  slow 
motion,  and  retracting  with  a  quicker  motion. 
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Hab-ovDtMr-iUg  Ma-oUne'.  {fFheel-making.) 
A  luachine  in  which  a  hub  is  chitcked  while  the  hole 
for  the  axle-box  is  reamed  out  concentric  with  the 
outside  ahape.  A  similar  mode  U  adopted  for  hold- 
insthe  hub  while  setting  the  boxes  theteiu. 
^Hnb-iiddia.  ( IfheetvTrigAting.)  A  form  of  lathe 
for  ttmung  eviiage  and  wagon  hubs.    In  the  exam- 


Fig.  3606. 


© 


Hnok-apbaok. 


HtiiHijiat. 

Sle,  the  cutter  is  held  and  fed  to  its  work  by  a 
onble  slide,  and  its  lateral  movement  ia  r^ulated 
br  the  at^ustable  stop  attached  to  the  cross-head  of 
t&e  double  slide. 

Bab-^ttOTtU-lng  Ma-ohlna'.  {Wheelurrightr 
ing. )  A  tnachine  in  which  a  wheel-hub  is  held  u|iod 
a  mandrel  or  stake,  so  duiposed  that  a  reciprocating 
chUel  ma^  cut  therein  the  mortiues  for  the  spokes. 
The  hub  is  dogged  or  clamped  so  as  to  prevent  rota- 
tion while  the  mortise  is  being  cut,  and  is  then  ro- 
uted a  determinate  number  of  degrees  to  present 
the  next  spot  to  the  cutttne-tool. 

Hnb-tantlns  BCa-omntt'.  {WhedwrigUing.) 
A  form  of  lathe  specially  adapted  for  turning  buhs 
for  vehicle  wheels. 

{Fabric.)  A  table  lineu  or  tow- 
eling having  the  weft  alter- 
nately crossed,  so  as  to  moke 
it  thick  at  certain  points  to 
Fou^en  the  surface  by  pro- 
ducing a  raised  pattern. 

Haf 'fling.  A  process  of 
ornamenting  gilded  leather. 

Hoik.  {Nautical.)  The 
hull  of  a  vessel  not  3eaworthy, 
and  moored  in  port  for  hos- 
]Mtal,  guard,  convict,  quaran- 
tine, custom-house,  storage, 
victualing,  or  other  purposes. 

A  «A^-hulk  is  one  fitted 
with  afuert  for  masting  and 
'  dismasting  vessels. 

BnU.  {Shipbuilding.)  The 
body  of  a  vessel,  exclusive  of 
its  muting,  ri^ng,  etc.  A 
dismantled  kmia  a  hvik. 

HnU'ar.  See 

HULLINa-UA- 
CHINE. 

Hnll'ine- 
ma-ohine'. 

{Agrie^tlturc. ) 
A  device  for 
removing  the 
cuticle  from 
grain,  and  for 
breaking  it 
without  redu- 

meaL  In  the  time  of  Fltoy  a  mortar  was  employed 
for  this  parpose,  saud  txs  pieces  of  brick  being  placed 


therein  to  assiat  the  trituration.  Foreign  subBtanoes, 

including  the  husk  and  bran,  were  removed  by  sift- 
ing. For  this  purpose,  the  Egyptians  used  sifters 
made  of  papyrus  and  rushes,  the  ancient  Spaniards 
of  flax,  and  uie  Gauls  invented  sieves  of  faomehair. 

The  Scotch  pearl-barley  mill  is  shown  in  Fig. 
2606,  A  being  a  section  of  the  cylinder,  and  B  a  per- 
spective of  the  machines  in  operation.    It  consists 
oT  a  drum  a,  which  is  rotated  by  gearing,  aud  within 
which  a  circular  grindstone  b  is  caused  to  revolve 
more  rapidly  by  belting.    The  grain  ia  fed  through 
a  hopper  e  opening  axially  into  the  drum,  and  is 
removed  by  a  sluice  at  its  side.    The  drum  is  lined 
with  sheet-iron,  perforated  with  small  holes,  which 
serve  to  I'eniove  tne  skin  and  a  portion  of  the  outer 
substance  of  the  grain,  bringing  it  to  a  spheroidal 
shape ;  whence  the  name  of  pearl  barley.  Pat 
barley  has  merely  the  outer  skin  removed. 

Vlf.  2607. 


Fig.  2607  illustrates  a  machine  in  which  the. 
hulling  process  is  effected  between  two  horizontal 
stones  adjustable  relatively  to  each  other,  so  as  to 


give  the  rfHjnisite 
trituration  without 
pulverizing  the 
grain. 

The  machine 
shown  in  Fig.  2608 
has  a  revolving 
wire-gauze  cylin- 
der, provided  with 
rough -surfaced 
shelves  £  on  to 
which  the  grain  is 
successively  con- 
ducted by  conduits 
d,  in  itx  dowQ- 
wud  passage  from 
the    hopper.  An 


internal  ran  elimi-  ^! 


nstes  the  husk, 
etc,  during  the 
process. 

There  are  some 
other  varieties  of 
machines  which  de- 
pend partly  npon 
percussion,  an  ex- 
ample of  which  has 
a  series  of  the  or* 
(linary  triangular 
eaw-tiles  projecting 
radially  from  an 
axis    rotating  at 


high  speed  within  a  cylindrical  casing.    See  HoK- 


IHY-HACKIKE. 
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HUBDLE. 


BttBun,  and  oUiar  Airfinil,  FartB  and  Faa- 
tnrea  represented  in  Meohanlo*. 


Ankle.  ' 
Arni. 
Bock. 
Beard. 

Body. 

Itosoin. 

Brenst. 

Bi-eech. 

Butt. 

Cheek. 

Claw. 

Crowu. 

Diaphcagro. 

Ear. 

*-lliow. 

Eye. 

Face, 

Finger. 

Foot. 

Glana. 

Groin. 


Gullet. 

Gum. 

Hair. 

HaniL 

Head. 

Heart. 

Heel. 

Hip. 

Jaw. 

Jdnt 

Knee. 

Knuckle. 

Lip. 

Lug. 

Mouth. 

Muzzle. 

Nail. 

Neck. 

Nipple. 

Nose. 

Falm. . 


Poll. 

Bib. 

Seat. 

Shank. 

Shoulder. 

Side. 

Skin. 

Sole. 

Spine. 

Step. 

Teat. 

Throat. 

Toe. 

Tftngue. 

Tooth. 

Trunk. 

Tiuk. 

Vein. 

Waiat. 

Wrist. 


Hom'bllg.  (3fenage.)  A  nippers  for  grasping 
the  cartilage  of  the  nose.  Used  with  bolla  and  other 
refi-ftctory  bovines. 

Htun'hum.   {Fabric)    A  plain,  coarse,  cotton 
cloth,  made  in  India. 
Hnm'meMnB-ou^oUiw'*  A  machine  for  break- 
ing off  the  awns  of 


nc.9800. 


barley.  It  consists 
of  a  vertical  shaft 
provided  with 
several  beaters  at 
several  different 
levels  and  revolTing 


Bamd-HmnruUrt. 


ra|ddly  in  a  cylindrical  case  so  as  to  beat  the  grain 
flS  it  falls. 

The  operation  is  also  performed  in  a  thrashing- 
machine  by  putting  the  grain  through  a  second 
time,  substituting  for  the  ordinary  cover  a  tin  case 
with  teeth  made  by  nonching  holes  throu^  it  from 
the  outside.  Haud-nummelers  or  aveling'maAinea 
(Fig.  2609)  are  used  upon  the  grain  spread  on  the 
barn  floor,  being  either  rolled  or  dragge<l. 

The  Japanese  hununel  their  rice  in  a  mortar  made 
of  a  section  of  a  large  tree  hollowe<l  out. 

Hnn-ga'ii-an  I^th'er.  {Leather.)  A  white 
leatlier  originally  made  in  and  imDort«d  from  Hun- 
gary, but  now  Tnanufactnred  in  otner  countries. 

Mineral  salts  are  substituted  for  vegetable  ex- 
tracts. The  hides  are  first  treated  with  a  mixture  of 
alum  and  common  Bait,  by  which  a  portion  of  the 
sulphate  is  converted  into  the  chloride  of  aluminium. 
Au  excess  of  salt  keeps  the  hides  supple.  Tlie  flesh- 
ing and  scraping  proce!»es  are  proceedeil  ivith  as  in 
the  ordinanr  modes  of  tanningi  but  the  hair  is  re- 
moved by  shearing  instead  of  unring. 

The  first  alum  bath  has,  alum  7  pounds,  salt  4^ 
pounds,  water  8  gallons,  for  each  liiue  of  Mnnda 
weight.  The  temperature  is  raised  to  120°  F.,  and 
the  sides  are  extended  in  the  bath,  hair  side  up. 
They  are  tramped  while  in  the  bath  ;  this  is  three 
times  repeated  in  warm  liquor,  the  strength  of  the 


liqDor  being  maintained.  The  skins  lie  8  dayi 
in  the  menstruum. 

Tlie  skins  are  taken  out,  stretched,  and  shaken, 
and  then  treated  by  a  saline  bath  as  before,  but  only 
lying  24  hours  in  the  liquor  at  the  conclusion  of  the 
repeateil  tramping  processes.  The  hides  are  then 
draiae<l,  partially  dried,  stretched,  nispended  by 
their  e^es,  and  exsiccated.   See  Tawiho. 

The  skins  are  tramped  and  rolled  till  rendered 
supple,  and  are  then  ready  for  the  oiling  process. 

The  oiling  material  is  a  mixture  of  talTowand  fish- 
oil,  the  ordinarj'  dubbing  of  the  American  cnrrier ; 
this  is  spread  by  a  mop  on  the  tiesh  and  the  hair  nided 
of  the  skins,  which  are  made  into  a  pile  flesh  side  wp. 

An  open  charcoal  Are  is  then  lighted  in  the  room, 
which  is  closed  air  tight,  and  after  an  interval,  and 
the  opening  of  the  door  for  the  escape  of  carlwnic  ■ 
acid,  the  workmen  enter,  and  grasping  a  akin  by 
the  ends  hold  it,  flesh  side  down,  over  the  charcoal 
fire,  at  the  same  time  stretching  it  in  all  directioTis. 
As  each  side  is  fiamed,  it  is  laid  on  a  table,  the  pile 
of  warm  and  greasy  hides  lieing  coVered  with  a 
cloth  and  left  to  mellow,  absorbing  the  oil  and 
eqtializing  the  heat  throughout  the  mass. 

The  hides  are  then  wiped  of  superfluous  grease  ; 
laid  across  poles,  flesh  side  out  ;  dried,  weighed, 
stamped,  and  marketed.  The  result  is  said  to  be 
excellent,  no  acid,  alkali,  fermentative,  or  other  de- 
structive application  or  process  detracting  from  the 
wei^t  or  injuring  the  cohesion  of  the  tissues. 

am-ga'il-Mi  Ito-oMn^.  {HydratOU  Sugi- 
neering.)  The  Chemnitz  pressure  engine.  See  Aiit 
AS  A  'Water  Elevator,  Fig.  68. 

Hnnf  er**  Screw.  A  differential  screw  ;  named 
after  its  inventor,  Dr.  John  Hunter.  See  Diffeb- 
ENTIAL  Screw. 

HnnVlng-oog.  (Oearing.)  A  tooth  in  ■  cog- 
wheel which  is  one  more  then  a  number  divisible  by 
the  number  in  the  [anion  with  which  tt  engsges. 
If  the  pinion  contains  8  leaves  and  the  wheel  65 
teeth,  tne  05th,  or  hunHng'Otff,  prevents  the  recur- 
rence of  each  leaf  of  the  pinion  with  every  8th  cog 
of  the  wheel,  which  would  be  the  effect  were  the 
relative  numbers  8  and  64.  When  the  numben  are 
8  and  65,  the  wheel  will  revolve  8  times  and  the 
pinion  66  times  before  the  same  leaves  and  teeth 
will  be  again  engaged. 

Hnntvic-bcniL  {Sfutic)  a.  A  bngle  used  in 
the  chase. 

b.  A  n-ind-instminent  of  metal,  usually  with  s 
circular  tube.    See  Horn,  k. 

Bnnflne-wmtldL  {Horology.)  A  watch  with 
a  metallic  case  over  the  crystal  for  its  jirotection. 

Bor'dle.  1.  (Hu^ndry.)  A  recUnguIar  frame 
of  vertical  stakes  snd  interwoven  iritbes  of  hazel,  elm, 
oak,  or  other  suitable  saplings.  Hurdles,  about  6 
feet  long  and  3  feet  high,  are  used  in  husbandr}'  iu 
making  temporary  enclosures  and  fences,  each  sec- 
tion being  secured  hjy  a  ring  to  a  driven  stake. 

Ornamental  hurdles  for  screens,  fences,  etc,  sre 
made  of  iron,  either  cast  or  wrcftight.  Each  hurdle 
forms  a  panel,  and  is  secured  at  its  ends  to  stakes. 
Cast-iron  hurdles  consist  of  the  marginal  frame  snd 
an  ornamental  filling,  according  to  the  taste  of  the 
designer.  Wrought-iron  hurdles  have  a  frame  of 
bar-iron,  and  interlacing  work  fS  wire  resembling 
network. 

2.  InferHfieatiim,  hurdles  are  smaller,  and  are  used 
as  reveimenU  in  embrasures  to  strengthen  the  pan- 
pet.  The  gabion  commonly  nsed.  for  this  purpose 
IS  ft  craic,  differing  from  a  hnrdle  only  in  being 
cylindrical.    See  Gabion. 

A  rectangular,  flat  structure  made  of  stakes  and 
withes,  nam  in  an  emergency  to  stop  breaches. 


Digitized  by 


Google 


HUHDLE-XAIL. 


1143 


HYDRANT. 


S.  Iffat-makmff.)  A  grid  of  wood  or  vire,  on 
which  a  bunch  of  felting  hair  is  laid  for  bowing. 

Har'dle-liaiL  A  tough  flat-headed  nail  used  in 
securing  the  parts  of  a  hurdle  together. 

Hur'dy-gUT'dy.  \Muaic.)  A  stringed  instru- 
ment having  a  lute-shaped  body  and  neck.  The 
striogii  are  regulated  on  the  latter  by  the  fingers, 
and  ar«  vibrated  by  a  revolving  wheel. 

HurL  {Haiiin^.)  The  table  on  which  the  ma- 
terial for  a  liat-body  or  the  fur  for  a  nap  is  bowed. 

Hnr'rl-oaiie-deok.  {Ski^buUding.)  1.  Theup- 
{•er  deck  of  an  Americau  nver  or  lake  Bteamboat 
above  the  cabins. 

3.  A  raised  platform  on  an  ocean-going  )tteam-ve<u 
sel,  exteoding  from  side  to  side,  alwve  deck  amid- 
sUins.    A  station  for  the  officer  in  command. 

HuT'ries.  A  alaith  or  timber  framing,  on  to  which 
coal-cars  are  run,  and  from  which  they  di8chai;ge  their 
loads  hy  means  of  spouts  to  the  holds  of  the  ships. 

Haxat.  The  ring  or  collar  of  a  trip-hammer  helve 
on  which  are  the  trunnions  on  which  it  oscillates. 

Hnr'.ter.  1.  {Fortifie<UiQiu)  a.  A  timber  placed 
at  the  foot  of  the  interior  slope  as  a  revetment,  to 
preirnrt4tie  ii^ury  of  the  parapet  by  the  wheels  of 
the  gun. 

b.  (Of  *  ga»<arriage.')  Pieces  of  wood  or  iron  at 
the  front  of  the  chassis  to  prevent  the  top  carriage 
from  runnio^  olT  when  "  in  battery."  The  counter- 
hnrter  is  a  suiilar  piece  at  the  rear  of  the  chassis  for 
cfaecking  the  recoil  of  the  ctrru^ 

2.  iyi^lu.)  A  butting-piece  on  an  axle.  A 
itrengtbening  piece  placed  against  a  shoulder  of  an 
axle. 

Hna'band-nr.  For  list  of  machines,  imple- 
ments, and  toots,  see  AoRrcuLTUUAL  Ihpleuents 
and  HiTSBANDRT,  pp.  23-25. 

Buying.  (iftKtng.)  a.  A  term  applied  to  one 
mode  of  exposing  and  collecting  oie.  In  a  ravine 
where  surface  ore  i^i  exposed  or  but  lightly  covered, 
a  body  of  water  is  dammed  and  then  allowed  to 
fiai3^  through  the  ravine,  tearing  up  the  earth  and 
stones  and  exposing  new  surfaces,  from  whence  the 
ore  is  gathered.  The  word  is  probably  a  corruption 
fnun  fiaahAng^  whiuh  sigoilles  a  copious  dash  of 
water,  aajSus&in^  a  Muvr.    Sec  Flushino. 

h.  A  process  of  clearing  water  from  the  surface  of 
ore,  in  stream  works,  by  diverting  and  directing 
streams  of  wat»^r  thereon. 

Howk.  (Milling.)  The  supporting  frame  of  a 
run  of  millstones. 

Hnsk'er.  An  im{dement  or  a  machine  for  re- 
moving the  shucks  from  ears  of  com.    Sec  Coiiy- 

HURKRR. 


ng.  3610. 


Ouk-HaeiUT. 


Huak-haokler. 

A  machine  for  tear- 
ing corn-husks  into 
shreds  for  stuffing  for 
mattresses,  pillows, 
cushions,  etc. 

Fig.  2610  shows  a 
hackling-machine  id 
which  the  toothed 
cylinders  aie  driven 
at  different  rates  of 
speed,  whereby  a 
splitting  and  comb- 
ing action  isobtained, 
as  the  husks  are  fed 
through. 

HoBk'lng-glove. 
A  glove  with  claws 
or  prongs,  adapted  to 
grup  the  ear  of  corn 
and  .tear  the  husk 


there&om.  Some  of  these  ini^ements  ha^'e  also 
cutting  jaws  to  sever  the  butt  of  the  ear  from  the 

stalk. 

Huak'ing-peg.  A  piu  or  claw  worn  upon  the 
hand  and  used  to  assist  in  tearing  oj)en  the  shuck 
when  husking  ear  corn.  Ingenuity  is  apparency 
exhausted  in  contriving  convenient  rings  and  rests 
for  the  fingers,  and  mode  of  attaching  to  the  hand.  . 

Hut.  The  back  end  or  body  of  the  breech-pin  of 
a  musket. 

Hutch.  1.  {Mining.)  a,  X  low-wheeled  car 
adapted  to  run  on  u  track  in  the  gallery  of  a  mine, 
to  be  lifted  on  the  ca£<t  to  the  surface,  and  then  run 
off  to  the  dumping  chute,  by  which  its  contents  are 
carried  to  wagons. 

b.  A  cistern  or  box  for  washing  ores. 

2.  (Milling.)  The  case  of  a  flour  bolt.  A  boU- 
tng-hulch. 

3.  A  kneading-trough. 

Hutoh'ing.  (Mining.)  A  separation  of  ore  in  a 
sieve,  which  is  sHsj>ended  from  a  lever  or  held  in 
the  hands,  and  agitated  in  a  \-at  of  water.  See  J  iqoeb. 

Bny-^enl-an  Eye-piece.  (Optia.)  Theiu;^ 
live  eyc-jncce,  named  alter  its  distingui^ed  inventor, 
Christiun  Huyghens,  a  Dutch  astronomer  (1€29- 
16d5).  This  wondetful  man  excelled  in  matlieuiati- 
chI  and  mechanical  science  and  art.  He  improved 
the  telescope ;  discovered  the  ring  of  Saturn  (as 
such) ;  reajipiied  the  pendulum  .to  beating  time, 
and  first  accurately  adajited  it ;  invented  tbe  mi- 
crometer ;  and  in  his  various  communications  to  the 
Academy  of  Sciences  in  Paris  and  the  Poyal  Society 
of  Looduu  illuminated  all  he  undertook. 

He  was  one  of  the  emigrants  driven  from  France 
at  the  revocation  of  the  £dict  of  Nantes,  and  ex- 
changed the  friendship  of  Louis  XIV.  for  that  of 
Newton.    See  NEOATtVB  Eye-piece. 

Hy-al'o-graph.  An  instrument  for  tracing  a  de- 
sign on  a  traitsiiarent  surface. 

Hy-al'o-type.    (Phoiog.         »ig-  2613 
raphy.)     A  photographic 
positive  on  gla.ss. 
Hy'drant   A  ^-alro  and 
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spoilt  connectiue  with  a  water-main,  and  by  which 
water  may  be  aniwn  from  the  latter.  In  the  do- 
mestic form,  as  usual  in  the  yawls  of  our  cit^ 
houses,  the  spout  is  elvvated  sufficiently  to  allow  it 
to  di8chai]ge  into  a  tab  or  bucket,  the  valve  being 
operated  by  a  handle.  Provision  is  alw  made  for 
allowing  the  contents  of  the  discharge-pipe  to  ran 
back  out  of  the  way  of  frost.  In  the  example.  Fig. 
2611,  tlie  depression  of  the  goose-neck  forces  ii  piston 
into  a  chamber  which  empties  itself  through  the  dis- 
chai;ge-pii>e ;  the  end  of  the  pipe  depresses  a  valve 
and  allows  the  water  to  flow  continuously  fVom  the 
main.  The  elevation  of  the  goose-neck  closes  the 
valve,  and  the  rising  of  the  piston  empties  the  dis- 
charge-pipe into  the  ptstou-chamber. 

In  Fig.  2612,  the  water  is  let  on  or  off  by  rotating 
the  tube,  which  opens  or  closes  the  foot-valve  /  by 
means  ofu  stud  on  the  tube.  Near  the  lower  end 
of  the  tube  is  a  perforation  which  may  be  brought 
into  coincidence  with  a  wasteway  when  the  valve  is 
closed,  and  thus  empty  the  stand-pipe. 

A  large  kind  of  hyclrant,  having  a  larger  service- 
pipe  from  the  mun,  and  used  for  connection  of  hose 
for  street  wasUng  or  in  case  of  Are,  is  known  as  a 
fire-pliip. 

Hy'dra-ptilt   A  garden  syringe.    A  foree-pamp 

on  a  portable  scale. 

Hy-dninlio  Belt   An  endlen  woolen  band  for 
raising  water.    14ie  lower  bight  is  immersed  in 
water,* and  the  upper  bight  posBes  over  a  roller. 
The  belt  travels  atwnt  1,090  feet  per  minute,  and 
discharges  at  its  upper  turn. 
Hy-draullo  Block.'  {ShipUUlding.)   An  hy- 
draulic lifting-press  occupying  the 
Wg-Mft.      place  of  a  buudinp-btoek  beneath 
{  the  keel  of  a  vessel  iii  a  repairing- 

dock.  Being  adjustable  as  to 
bight,  it  is  useful  for  straighten- 
ing a  ship  that  bos  become  hogged 
or  tagged. 

1 Hy-draullo  Bmab.  One  hav- 
ing a  hose  connection  through  its 
handle  so  as  to  dischaige  water 
upon  the  surface  or  object  being 
'  scrubbed.  The  one  shown,  in- 
tended for  washing  windows,  has 
vanes  in  the  stock,  and  the  force  of 
the  water  causes  the  brush  to  re- 
volve and  the  water  to  spniy  upon 
the  window. 

Hy-draullo  Cane.  This  pump 
consists  of  a  vertical  pijm  whose 
lower  end  has  a  valve  opi^ning  up- 

 k  I  wardly  and  plunged  in  the  water 

d^^^— — '^^to  of  the  cistern  or  well.    A  lapid 
-^-jf rr jjTT^^^  vertical  reciprocation  is  given  to 
^^^^1^^^^  the  tube,  ahd  the  water  is  caused 
^imaaimnr  ^'""^^^  therein  ;  positively  as  the 
UiUhIuUI  ^'^'^^^  ^"'^  plunges  into  the  water 
flBHUHU  raising  the  valve,  and  relatively  as 
fl^cfroMlte  BwM.  the  water  slips  in  the  tube  ss  the 
latter  descends  quickly.    An  air- 
chamber  above  makes  the  discharge  continuous. 

^-dranlio  Ce-menf .  A  cement  which  pos- 
sesses the  property  of  hardening  under  wat^r  and 
resisting  decomposition  by  that  element.  Various 
substances,  mixtnl  with  sand,  have  been  employed 
for  this  pni-pose,  fulfilling  more  or  less  perfecuy  the 
required  conditions, 
beptaria  are  nned  where  readily  procurable. 
The  Romans  used  pozziiolana,  volcanic  ashes  con- 
taining a  considerable  proportion  of  day  and  oxide 
of  iron.  -  A  umflar  pri>duct  called  traai,  found  in 
large  quantities  on  the  Ix>wer  Rhine,  is  used  iu  Gei^ 


many.  For  lining  their  reservoirs,  the  Ronuuu  em- 
ployed pure  lime  and  finely  pounded  brick. 

The  princijial  supply  is,  however,  derived  from, 
various  limestones  which  contain  insoluble  matters, 
03  silica,  alumina,  mognesta,  Ind  oxido  of  iron,  in 
varying  proportions.  These  are  burned,  causing 
chemical  changes  and  combinations  in  the  constitn- 
ente  of  the  mass,  which  is  then  pulverized  for  use. 

The  so-called  "  Roman  "  cement,  patented  in  Eng- 
land by  Parker  in  1796,  is  pre])ared  from  nodular 
concretions  of  limestone,  usually  containing  veins  of 
calc  spar,  found  in  beds  of  day. 

Poraand  cement,  which  ranVs  among  the  highest 
in  point  of  tenacity  and  durability,  is  made  from  the 
dejiosits  formed  in  the  beds  of  some  rivers  which 
flow  through  chalk  and  clay  formations,  mixed  with 
a  proportion  of  carbonate  of  lime.  These  ore  incor- 
porated under  water,  burned,  and  ground. 

Several  varieties  of  hydraulic  cement  are  prepared 
in  the  United  States,  wliere  it  is  also  very  genendly 
known  as  "water  lime."   See  Cehent. 

Hy-dranlio  Clook.  An  ancient  fonn  of  time 
measurer.  It  was  described  by  Ctesibua  One  was 
presented  by  Haroun  al  Raschid  to  Charlemagne 
alioiit  A.  D.  801.    See  CLEPBYoaA. 

Hy>drau'llc  Con-dena'er.  {Oa».)  The  cham- 
ber into  which  gas  from  the  retorts  Ik  conveyed 
by  the  dip-pipa  to  be  cooled.  See  Htdraulic 
Hatk. 

Hy-draullo  Crana.  {Hoiai;ig.)  An  applica- 
tion of  the  hydraulic  press  to  lifting.  See  Ht- 
DHArLic  Elevator,  Hoist,  Lift,  etc. 

Hy-dran'llo  Dook.  An  appamtus  {J,  plate  op- 
posite page  1150)  by  which  a  vessel  is  raisea  clear  of 
the  water  for  examination  and  repairs.  The  vessel 
is  brought  over  a  platform  which  is  slung  bet«'een 
the  frames,  being  suspended  by  the  requisite  number 
of  chains,  say  20  on  each  side,  which  jiass  over  cast- 
iron  pulleys  supported  on  the  top  of  the  wooden 
fmmework.  The  lower  ends  of  the  chains  are  fixed 
to  the  platform,  and  the  upper  ends  to  a  horizontal 
beam  oi  wood,  which  is  attached  by  means  of  a  cross- 
head  to  the  ram  of  an  hydraulic  engine.  Vhen  the 
ram,  therefore,  which  is  placed  in  a  horizontal  posi- 
tion, is  moVed,  by  the  injection  of  water  into  the 
east-iron  cylinder  in  which  it  works,  the  motion  is 
communicated  to  the  horizontel  beam,  and  thence, 
by  the  suspending  chains,  to  the  nlatfonn  bearing 
the  vessel,  which  is  thus  slowly  raised  to  the  snr^ 
face. 

The  longitudinal  and  the  end  view  of  the  platform 
and  vessel  will  explain  the  operation  of  the  appa- 
ratus. Ill  both  of  these  views,  a  represents  the 
platform  ;  6,  the  susitending  chains  ;  c,  the  pulleys 
on  which  they  run  ;  a,  the  horizontal  beam  to  which 
the  chains  are  atteched  ;  e,  the  hydraulic  engine ; 
and  /,  the  ii\jection-pipe  by  which  the  water  is  forced 
into  the  ram. 

The  fixtures  of  the  cylinder  are  embedded  in  a 
large  mass  of  masoniy,  so  as  to  render  it  quite  im- 
movable. 

There  are  several  racks  attached  to  the  apparatus, 
for  supporting  the  plutform,  and  taking  part  of  the 
weight  off  the  ram  after  the  vessel  is  sospended. 
When  she  is  ready  to  be  lowered,  these  racks  ore 
unshipped,  and  the  water  being  permitted  to  escape 
through  a  small  aperture  proviaed  in  the  cylinder 
for  that  purpose,  the  vessel  slowly  de.scends  into  the 
water.  The  perpendicular  lift  of  one  of  these  docks 
in  New  York  Harbor  is  ten  feet. 

Hy-drau'Uo  Bl'e-va'tor.   {Houiing.)    A  plat- 
form lift  worked  by  hydnnlic  power. 
■  A  strong  rectangular  frame  having  a  hydraulic 
press  at  each  comer.    These  are  operated  by  a  larger 
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and  a  smaller  jtump.  On  the  plungers  of  the  pumps 
rest  two  additional  frames,  arrange  to  havti  a  truly 
vertical  motion.  The  machine  is  adapted  fur  trans- 
ferring nulway-carnooes  from  one  line  uf  track  to 
anotheTi  and  for  this  purpose  ts  placed  nnder  the 
csiriige,  and  the  lafger  pump  worited  until  the 
frames  are  brought  to  bear  under  the  axles ;  the 
operation  of  the  smaller  pump  then  lifta  the  flanges 
of  the  wheels  clear  of  the  rails.  When  the  carriage 
is  transferred,  the  water  is  allowed  to  How  back  from 
the  pnmps  to  the  cistern,  and  the  carriage  lowered 
into  place  on  the  rails.  See  also  Figa.'  /,  plate 
opposite  page  1150,  and  L,  pace  1157> 

In  1812,  Bramah  patented  a  plan  for  laying 
water-mains  in  cftiei,  tne  water  to  oe  under  heavy 
pressure  from  force-pumps,  and  to  be  used  for  ex- 
tinguishing fires  and  for  operating  hydraulic  ma- 
chiaes  io  factories,  wanhouses,  etc.,  for  elevating 
heavy  weights,  goods,  etc 

The  Ascenseur  Edoux  of  Paris  consists  of  a  cylinder 
M  feet  long,  sanken  perpendicularly  into  the  euth, 
with  a  plunger 
descending  in- ' 
to  it  to  the 
same  depth, 
and  packed 
water-tight  at 
the  top  of  the 
OTlinder.  Into 
this,  below 
the  packing, 
water  is  ad- 
mitted by 
moans  of  a 
valve.  The 
piston  riaea 
ander  the 

preasure  of  the  waiter  to  the  re- 
quired hight.  The  descent  was 
effected  by  allowing  the  water 
to  escape.    See  Water-engine. 

By-dranHo  Bn'gine.  1. 
An  en^ne  or  ntachfne  employed 
in  raising  water,  as  pumps,  etc.  ; 
or  receiving  motion  by  the  weight 
or  impulse  of  water,  as  water- 
wheels,  etc.  ;  or  in  transmitting 

power,  as  the  hydrostatic  press,  w.   

etc.    See  HvoiLAtTLic   Enoi-  fcTj^ 
neerino    and    appliances ;  -'t^^-. 
Pump;  Water-elevator; 
Water-wueels,  fitC. 

2.  A  machine  driven  by  the 
pressure  of  a  column  of  water  ; 
the  term  is  especially  applied  to 
one  in  which  the  piston  of  a  cyl- 
inder is  driven  by  water-power. 

The  hydraulic  engine  of  Huelgoat,  in  Brittany,  is 
oaed  to  drain  a  mine  ;  is  single-acting,  and  acts  di- 
rectly to  lift  the  piston  of  the  pump.  It  makes  Ave 
and  a  half  strokes  per  minute,  the  stroke  being  a 
little  more  than  eight  feet  in  length.  The  piston- 
rod  is  767  feet  long,  and  it  weighs  16  tons.  The 
iwer  of  the  engine  is  derived  from  a  source  at  a 
t  870  feet  above  ita  own  level.  See  Delaunay's 
ihantcs." 

Pemt^B  hydraulic  engine  A  (French)  has  a  cyl- 
inder and  a  double-acting  piston.  The*  motion  is 
communicated  to  a  working;  shaft  in  the  ordinair 
way.'  The  peculiarities  consist  in  the  manner  of  ad- 
nuttine  and  discharging  the  water.  This  is  effected 
tbroQgh  openings  at  each  end  of  the  cylinder  which 
oocnpy  the  greater  part  of  its  ciremnference  and  form 
a  aort  of  annuloa;  there  being  left  only  enoi^ 


solid  metal  to  connect  the  end  of  the  cylinder  with 
the  body.  Thus  the  water  is  admitted  to  the  inte- 
rior from  all  sides.  To  facilitate  this,  the  cylinder 
is-  entirety  enveloped  by  a  second  cylinder,  with  a 
space  intervening  between  the  two,  which  is  6tled 
with  the  water  of  induction.  The  extreme  portions 
of  the  working  cylinder  are  turned  very  smooth  ex- 
ternally in  a  latlie,  and  the  ends  of  the  enveloping 
cylinder  are  here  contracted,  and  turned  likewise  on 
the  inside,  so  as  to  make  a  Joint  as  nearly  as  possi- 
ble water-tuht.  Both  these  cylinders  are  enveloped 
completely  by  a  thifd  and  larger  one,  between  which 
and  the  second  there  is  a  apace  for  the  escape  of  the 
water  on  its  discharge.  This  cylinder  andthe  sec- 
ond are  cast  in  a  single  piece,  and  form  one  body. 
The  extremities  of  the  third,  like  tb,(»e  of  the  sec- 
ond, are  adapted  accurately  to  the  surface  of  the 
first,  but  there  is  a  space  between  the  second  and 
third  at  this  surface,  which  is  as  wide  as  the  annu- 
lar series  of  openings  above  described  in  the  fin^ 
by  which  the  water  is  to  be  admitted  into  or  dis- 


chariged  from  the  first,  which  is  the  working  evUn- 
der.  The  inner  cylinder  moves  backward  and  for- 
ward alternately,  so  as  to  present  the  openings  which 
answer  to  its  valves  in  front  of  the  spaces  which 
communicate  with  the  supply  and  exhaust. 

The  motion  of  the  working  cylinder  through  the 
«niall  space  which  is  nMiuired  to  effect  the  admission 
and  discharge  of  the  water  is  aocaupltshed  )nr 
means  of  an  eccentric  upon  the  crank  shaft,  whicn 
is  set  at  right  angles  to  tne  crank,  and  60°  behind  it 
in  the  direction  of  revolution  ;  so  that  the  motion  of 
the  cylinder  is  in  a  direction  contrary  to  that  of  the 
piston  in  the  first  half,  and  in  the  same  dir«^^ion  in 
the  last  half,  of  the  stroke.  The  breadth  of  the  an- 
nular opening  is  exactly  equal  to  that  of  the  metal 
which  separates  the  supply  from  the  exhaust  in  the 
.  exterior  cylinders ;  and  it  will  he  aeen  that  the 
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woricing  <^linder  itfielf  performs  the  function  of 
the  slider  la  the  Talve-Dox  of  the  steam-engine. 
It  happens  accordingly  that  there  is  no  inter- 
val between  the  shutting  ofT  of  the  supply  and 
the  commencement  of  the  discharge  ;  but  that 
the  efflux  begins  the  niuinfint  the  influx  ceases. 
The  main  ol^ect  of  the  specific  devices  ia  to  pre- 
vent jar. 

a  is  the  inner  cylinder. 

b  the  external  cylinder. 

c  the  intermediate  cylinder. 

p  is  the  piston  beginning  to  advance. 

t  is  the  induction,  e  the  eduction  pipe. 

dd'in  prolongations  of  the  working- 
cylinder,  of  smaller  tliameter,  sliding 
bock  and  forth  in  stuiSng-boxes  t 

jt*  is  the  piston-rod  working  in  a  ituf- 
fins-box  a. 

In  Coque's  water^ngine  a  small  quan- 
tity of  air  is  admitted  along  with  the  water,  to  abaorb 
hydraulic  concussion. 

Ramabottom's  hydraulic  engine  £(English)is  oscil- 
lating, and  emplovs  %vto  fyiiuders  ¥  I,  operating 
one  crank-^aft  a,  by  means  of  two  cranks  at  ri^ht 
angles  to  each  other,  lu  one  of  the  accompanying 
figures  the  channels  of  induction  are  marked^',  and 
are  cast  with  the  cylinders ;  the  dotted  circle  e  shovs 
the  position  of  the  supply  and  discharge  pipes  ;  in 
the  other  figure  these  pipes  ai-e  indicated  by  arrows. 
The  two  views  are  vertical  cross-sections  at  right  an- 
gles to  each  other,  one  being  through  the  axes  of  the 
cylinders  and  the  other  through  the  middle  post  in 
which  the  inner  trunnions  of  the  cylinders  are  jour- 
naled.  The  apertures  of  induction  are  seen  at  h  and 
those  of  eduction  at  i,  and  have  the  form  of  tniuca- 
ted  circular  sectors,  whose  center  is  the  center  of 
motion.  Tht^  induction  and  eduction  spaces  are  di- 
vided by  a  sectoral  partition  ;  the  apertures  of  ad- 
mission and  discharge  on  the  sides  of  the  cylin- 
ders are  of  similar  construction.  The  surfaces  of 
contact  between  the  cylinders  h'  I  and  tlie  support 
d  are  plane  and  polished,  and  are  made  water-tight 
by  the  adjusting  screws  m  m  of  the  pivots.  Wnen 
the  piston  p  is  at  the  end  of  its  course  in  either  di- 
rection the  cylinder  and  crank  are  vertical,  and  the 
valves  all  momentarily  closed,  the  openings  by  which 
the  channels  j  j  communicate  with  the  discharge 
and  supply  pipes  presenting  themselves  exactly  op- 
posite the  solid  sectors  which  separate  A  from  i.  In 
the  next  moment  the  flow  of  water  will  recommence, 
the  cylinder  discharging  itself  from  the  full  side  of 
the  piston,  and  filling  anew  from  the  opposite  side. 
Air-cliambers  and  relief-valves  are  used  &■<  a  provision 
against  connter-preasure  and  hydraulic  shocks. 

The  Rainshottom  engine  is  largely  used  in  Eng- 
land for  operating  printing-presses,  circular  saws, 
lathes,  cranes,  etc.  In  default  of  a  natural  head  of 
suflicient  power,  the  head  is  established  in  an  occu- 
mulalor  of  power,  which  is  a  body  of  water  driven 
into  a  reservoir  under  heavy  pressure,  by  forcing 
pumps  worked  by  steam.  For  lighter  ^dustries 
such  expedients  are  unnecessary.  In  cities  in  which 
the  water  distributiou  is  from  elevated  resen'oirs, 
and  in  which  the  water-supply  is  sufficiently  abun- 
dant to  justify  the  application  of  a  portion  of  it  to 
industrial  uses,  the  water-engine  is  recommended  by 
the  comlnned  advantages  of  Mmplicity,  neatness, 
compactness,  constant  readiness  for  work,  perfect 
safety,  economy  while  working,  and  the  absolute 
cessation  of  expenditure  during  intemiptions  and 
after  the  work  of  the  day  is  over. 

Fig.  26H  is  a  form  of  water-engine  in  which  the 
water  from  an  elevated  reservoir  bears  upon  the 
[ustous  of  the  pump  and  engine  and  operates  tlic 


pump.    The  slide-valves  of  the  engine  and  pump 
are  actuated  by  a  lever  on  the  common  piston-roJ, 
which  is  tilted  by  striking  the  stufliiig-lwx. 
Hy-drau'lio  En'gi-iieer'iiig  and  De-vl'CM. 


Absorbing- well. 

Accumulator. 

Aft-gate. 

Air-lock. 

Ajutage. 

Alarm- funneL 

A I cars za. 

Anti-guggler. 

Apron. 

Aquarium. 

Aqueduct. 

Archimedean  screw. 

Amor.  Submorine 

Artesian  well. 

Ash-leacI). 

Back. 

Back-cutting. 

Backwater. 

Bag  and  spoon. 

Balance -bar. 

Balance-gate. 

Ballast-engine. 

Ballast- heaver. 

Bank-protector. 

Barker's  mill. 

Barrack. 

Barrel-filler. 

Barrel-filling  gage, 

liarrel-washer. 

Bascule.  . 

Basin, 

Batardesu. 

Bath. 

Bath-heater, 

Bath-tub. 

Bay. 

Beating-pile. 
Beck. 

Beer-cooler. 
Beer-engine, 
Beer-float. 
Beer- fountain. 
Beer-tap. 

Bilge-water  alarm. 

Bilge-water  dischaige. 

Blast-hole, 

Blower.  Hydraulic 

Boiler-prover. 

Bollard. 

Bond-rail. 


Bonnet. 

Boom. 

Border-pile. 

Biittle-boot. 

Bottltt- faucet. 

Bottle-siphon, 

Rottle-stupper. 

Bottle-washer. 

Bottling-machine. 

Bowlder-bead. 

Branch. 

Breakwater. 

Break  water-glacis. 

Breasting. 

Bridge. 

Bubbles. 

Bucket. 

Bucket-engine. 

Bucket-wheeL 

Bung. 

Burette. 

Burrock. 

Bye- wash. 

Caisson. 

Camel. 

Cainp-sheetillg. 

Canal. 

CunaMift. 

Canal-lock. 

Canal-lock  gate. 

Cane.  Hydraulic 

Cap. 

Catch-basin. 
Catch-feeder. 
Catch-water  drain. 
Catch-work. 
Cauf. 

Centrifugal  filter. 

Centrifugal  pump. 

Cesspipe. 

Cesspool. 

Chain-pump. 

Chain-towing. 

Chamber-doaet. 

Chapelet. 

Cheek. 

Chnte. 

Cistern. 

CUp-ain. 

Cleansing-vat. 
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Clepiiydra. 

Clow. 

Coal-breaking  jack. 

Coal-wastm. 

Cock. 

Coffer. 

Coffer-dam. 

Coffin. 

Collaviarinm. 

Coadeiiser. 

Conduit 

Cooler. 

Cooling;- floor. 

Corbel-piece. 

Corking-machine. 

Coik-jacket. 

Corfc-pma. 

Cork^puller. 

Corkscrew. 

Counter-drain. 

Cradle. 

Crane.  Hydtmolic 
Cnnk-prover. 
CrRnk-i>iiller. 
CrawL 

Crevasses.  Stomnng 

Crib. 

Croy. 

Cmive. 

CuranuQg. 

Curb. 

CDrrent-fender. 

Cunent-gBfpii 

CarreDt-DWter. 

Cnrrent-ratnUtor. 

Current-wheeL 

Cut-off. 

Catwater. 

Dam. 

I>aiwid& 

Dead-well. 

Defecator. 

Digue. 

Dike. 

Dip. 

IMstnbntin^Rwi  vulr. 

DiTersicMi-eiit. 

DtTing-«|mBntaa. 

Diving-beU. 

Dock. 

Dolphin. 

Draft- box. 


Draining-appantua. 

Draining-auger. 

Draining-engine, 

Draining-plow. 

Drainiug-pamp. 

Drain -trap. 

Draw-gate. 

Dredge. 

Dredge-boat 

Dredging-machine. 

Drill  for  well-boring. 

Driven  welt-tabe. 

Dropping-tabe. 

Drove. 

Drowning-bridle. 

Dnim-wluel. 

Dry-dock. 

Dutch-scoop. 

Ednleorator. 


Elector. 

IjDisaariam. 

Enrockiuent 

Explorer. 

Extinguisher. 

Facuig. 

Fascine. 

Faucet 

Feeder. 

Feed-head. 

Feudw. 

Fender-^le. 

Fnnneatiiig-Tat 

Filter. 

Filter-bed. 

Fire-cock. 

Fini.enj^ine. 

Fire-extiDgaiBber. 

Fire-plng. 

Fish-garth. 

Fiah-way. 

Flashing 

Flewa. 

Float 

Float-case. 

Floater. 

'  Flouting-cloa^ 
Floating-dam. 
Floftting-ilock. 
Floating-harbor. 
Floating-safe. 
Flood-flanking. 
Flood-gate. 
Flume. 
Flushing. 
Footing. 
Forebay. 
Foreland. 
Foreshon:, 
Fonutain. 
Fonntain.  Beer 
Fountain  of  Hero. 
Fountain-inkstand, 
Fountain-lamp. 
Fountain-pen. 
Fountain.  Portable 
Frith. 
Funnel. 
Fyke. 
Gabion. 
Gage-rod. 
Garth. 

Gate-chamber. 

Goose-neck. 

Go-out 

Graving-dock. 

Gridiron. 

Grillage, 

Groin. 

Grouting. 

Guide-lock. 

Guide-pile. 

Guard -pila 

Gutter. 

Gyle. 

Hand-awineu 

Hard. 

Hateh. 

Head. 

Hewl-bay. 

Head-gate. 

Heek. 

Hedgehog. 

HoUow  qu<^ 


Horn -drum. 
Horse-path. 
Hose. 

Hose-bridoe. 
Hose-coupiing. 
Hose-shield. 
Hydrant. 
Hydrant-valve. 
Hydraulic  belt. 
Hydraulic  block. 
Hydraulic  buffer. 
Hydraulic  cane. 
Hydraulic  cement 
Hydraulic  clock. 
Hydraulic  crane. 
Hydraulic  dock. 
Hydraulic  elevator. 
Hydraulic  engine. 
Hydraulic  governor. 
Hydraulic  hoist. 
Hydraulic  indicator. 
Hydraulic  jack. 
Hydraulic  lift. 
Hydraulic  lifting-jaclc. 
Hydraulic  main. 
Hydraulic  motor. 
Hydraulic  nozzle. 
Hydraulicon. 
Hydraulic  pivot 
Hydraulic  pressure-pump.  Meter. 
Hydraulic  propeller.  MiU-dam. 
Hydraulic  punch. 
Hydraulic  ram. 
Hydraulic  aheara. 
Hydraulic  slip. 
Hydraulic  telegraph. 
Hydraulic  valve. 
Hydro-electric  machine. 
Hydro-extractor. 
Hydrometer. 
Hydrometric  pendulum. 
Hydrometrognph. 
Hydrophore. 
Hydroscope. 
Hydrostot 
Hydrostatic  balance. 
Hydrostatic  bellows. 
Hydrostatic  engine. 
Hydrostatic  jack. 
Hydrostatic  lamp. 
Hydrostatic 


Life-preserver. 
Lift.  Caual 
Lift.  Lock 
Lift.  Wall 

Lighter. 
Lighthouse. 
Lining. 
Lii^nid-cooler. 
Liquid -gage 
Liquid-meter. 
Litrameter. 
Lock.  Canal 
Lock -chamber. 
Lock-gnte. 
Lock-]iaddle. 
Lock -sill. 
Lock-weir. 
Lode. 
Main. 
Mantle. 
Marigraph. 
Marin  e-atarm. 
Marine-railway. 
Hash-cooler. 
Hnsh-tnn. 

Measuring-apparatns. 
Mensuring-faucet 
Measuriug-funnel. 
Measaring-pump. 


Ice-apron. 
Ice-breaker. 
Implnviura. 
Inclined  plane. 
Invert 
Jette. 
Jetty. 
Keel-fat 
Keir. 
Kemetin. 
Kid. 
Kiddle. 
Ladle-board. 
Land-tie. 
Land-tank. 
Launder. 
Leach. 
Leaf. 

Leak-alatm. 

Tjeam, 
Lest. 
Levee. 
LereL 


Mineral-water  apparatos. 
Miser. 
Hiter-drain. 
Miter-post. 
Miter-sill. 
Mole. 
Monte-jus. 
Morton's  slip. 
Mud-boat 
Hud-drag: 
Nautical-alarm. 
Nautilus. 
Needle. 
Negative- well. 
Koria. 
Nozzle. 
Oar. 

Oenometer. 
Oil-feeder, 
Ombrometer. 
Organ.  Hydraulic 
Outburat-bank. 
Outfall. 

Overflow-basin. 

Paddle. 

Faddle-wheeL 

Pannier. 

Penchute. 

Penstock. 

Percolater. 

Perpendicular  lift. 

Pemvian  wheel. 

Picotah. 

Pier. 

Pierre-perdue. 
Pile. 

Pile-driver. 

Pile-saw. 

Pipe. 

Pipette. 

Pipe-prover. 

Pitched  work. 

Pitot's  tube. 
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riatrorm. 

Plug.  Fire 

Pneumatic  pila. 

Point. 

Pond. 

Pot-wheel. 

Ponnd. 

Pozzuolana. 

Pressure-pump. 

Propeller. 

Psychrometer. 

Puddle. 

Puddling. 

Puffer. 

Putting. 

PuU-coek. 

Pulp-wnafaer. 

Pump, 

Pumtdng-engina. 

Puncoing-bciar. 

Quay. 

Race, 

Rail-bender. 
Rail-ponch. 
Rain-gage. 

Raising  snnken  remls. 

Ram.  Hydraulic 

Reach. 

Reservoir. 

Kheometvr. 

Riddle. 

Rinsing-machine. 

Rip-rap. 

Rising-miun. 

River-wall. 

Root. 

Round. 

Salmon-ladder. 
Salmon-atatr, 
Sand-trop. 
Sand-washer. 
Sasse. 
Sauc«r. 
Scoop. 
Scoop-wheel. 
Scouring-lmsin. 
Screw.  Archimedean 
Screw-dock. 
-  Screw-pile. 
Scroll. 
Sea-gates. 
Sea-wall. 
Sectional  dock. 
Separating- weir. 
Sett. 
Sewer. 

Sliaft-straifditener. 

Sheeting-piio. 
Shingle-trap. 
Ship-jack. 
Slioal -alarm. 
Shoe. 

Shrouding. 

Shuttle. 

Side-pond. 

Sink. 

Sink-trap. 

Siphon. 

Siphon -bottla 

Simp-stand. 

Slack-water  uaTisation. 

Slide. 

Slip. 

Slop-hopper. 


Sludging. 

Sluice. 

Sluice-gate, 

Sluice- valve. 

Snag-boat 

Soda-rouutain. 

Sough. 

Souterazid. 

Spiip. 

Spout. 

Spreader.' 

Spring-tester. 

Spur. 

Stad& 

8ta«. 

Staith. 

Standi. 

Stand-pipe. 

Starling. 

SUrt 

Stay-pile. 

Steam  fire-engine. 

Steam  - fountain. 

Steam  stench-trap. 

Sterhydraullc  apparatus. 

Still. 

Stockade. 

Stop-cock. 

Stop- plank. 

Stop- valve. 

Sto.nn-pavenient. 

Street-sprinkling  cart. 

Street- washer. 

Street-watering 

Submarine  apparatus. 

Submariae  armor. 

Submarine  boat. 

Submarine  cable. 

Submarine  excavator. 

Submarine  lamp. 

Submarine  telescope. 

Submarine  valve. 

Submarine  veaseL 

Sump. 

Swash-bank. 

Sweetening-coefc. 

Swing-bridge. 

Syringe. 

Tachometer, 

Taii-bay. 

Tail-gate. 

Tail-race. 

Tank.    Oil,  etc. 

Tan-pit. 

Tap. 

Tapping  water-pipe. 

Testiiig-machiue. 

Thatch  wood-work. 

Tidnl  basin. 

Tide-alarm. 

Tide-gage. 

Tide-gate. 

Tide-lock. 

Tide-mill. 

Tide-motor. 

Tide-power. 

Tide-valve. 

Tide-wheel, 

Towing. 

Trap. 

Traverring-jacL 
Trough. 
Trunk. 
Tnb. 


Tube. 

Tubc-clamp. 
Tube-well, 
Tun. 
Tanncl. 
Turbine. 
Tympanum. 
Urinal. 
Valve. 
Vase. 
Velinvhe. 
Vent. 

Vineficatear. 
Wagon-tipuer. 
Wale. 
Warp. 
Waste. 
Wa-ste-trap. 
Waste-wyr. 
Water- bolancp. 
Water- barrow. 
Water-bearing. 
Water- bellows. 
Water-caiTier. 
Water-clock. 
Water-closet 
Water-cooler. 
Water-crane. 
Water-engine. 
Water-elevator. 
Water-frame, 
Water-gage. 
Water-gas. 
Water-gate. 
Wnter-gildiiig. 
Water-glass. 
Water-indicator. 
Watering-cart 

Hy-dranUo  OoT'em-or.  {Steanuy  Another 
name  for  Smeaton's  cataract.    See  Cataract; 

CORNISH-RKOINK. 

Hy-dranlto  Hc^t  {Hoiiting.)  One  device  for 
this  purpose  consists  of  a  large  cylinder  in  which 
the  slow  and  forcible  movement  of  a  piston  is  made 
to  drive  water  into  a  smaller  cylinder  and  impart  s 
relatively  larger  stroke  to  a  piston  therein.  It  is 
the  converse  of  the  hydrostatic  press.  See  Acct'HU- 
LATOR,  Fig.  24  ;  Pigs.  C  J,  opposite  page  1150  ;  K 
L  M,  page  1157. 

By-draa'Uo  la'di-ca'tor.  A  gage  {B,  plate 
opposite  page  1150)  to  indicate  hydraulic  pressure. 
Water  under  the  pressure  to  be  tested  is  admitted 
through  the  pipe  a  to  a  cylinder  enclosing  a  piston 
which  tetids  to  depress  the  short  arm  of  tlie  lever  b, 
counterbalanced  by  the  weight  c ;  a  movable^weigbt 
slides  on  the  long  arm  of  the  lever,  and  weights  d 
are  added  to  its  outer  end  when  a  very  great  pressure 
is  to  be  measured. 

Hy-dxmn'lio  Lift.  {HoiAing.)  An  apjiantas 
(A",  page  1157),  on  the  principle  of  the  hydiaulic 
press,  IS  enclosed  within  the  casing  a,  and  is  by 
means  of  a  lever  k  caused  to  draw  npon  the  chain 
e,  which  posses  over  two  sets  of  pulleys,  in  the  ex- 
ample twelve  in  number,  and  is  thence  conducted 
by  leading  pulleys  over  the  jib  d.  The  weight  c 
is  by  this  arrangement  raised  twelve  times  the  stroke 
of  the  ram  at  each  movement  of  the  latter.  There 
is,  of  course,  a  corre8|)onding  loss  of  power,  but  this 
is  of  less  moment  than  the  increased  speed  attained. 

Hy-dranUo  Uftln^aok.  {HoitHng.)  A 
portable  lifting  apparatus  in  which  the  power  is  s 
form  of  the  fnrdrostatic  press  (J/,  in  same  plate). 
In  this  form  of  the  machine,  las  reservoir  a,  pump 


Water-leg. 

Water-leveL 

Water-tine. 

Water-lute. 

Water-mai-k. 

Water-meter. 

Water-mill. 

Water-motor. 

Water-pillar. 

Water-pressure  en^ue. 

Water-prooting. 

Water-room. 

Water-screw. 

Water-snail. 

Water-supiily  for  locomo- 
tives. 
Water-twist 
Water- way 
Water-wheeL 
Water-works. 
Wave-power. 
Wave -trap. 
Way-gate. 
Weil 
Weir. 

Weir-table. 
Well. 

Well-boring. 

Wet-dock. 

Wharf-. 

Wheel-jack. 

Wheel-press. 

Wince. 

Woltmann's  mill 

Worm. 
Worm -safe. 
Wort-cooler. 


Digitized  by 


Google 


HYDRAULIC  LIME. 


1149 


HYDRAULIC  PROPELLER. 


and  pressure  cylindtir  c  are  abore  the  ram  d,  and 
Jiitained  in  line  therewith  by  the  tubular  casing 
The  plunger  /  w  operated  by  th*i  lever  g.  Weter 
admitted  to  the  reservoir  a  through  the  screw* 
;ed  opening  A,  nnd  flows  through  the  valve  i  into 
i  pnmp-cylindcr  b,  when  the  piston  /  is  raised, 
e  downward  motion  of  the  piston  forces  the  water 
rough  a  suitably  arranged  valve  into  the  lower 
linder  e,  where  tlie  pressure  it  exerts  between  the 
id  of  the  immovable  ram  and  the  movable  pump 
1  reservoir  causes  them  to  raise  a  weight  jdaced 
her  on  the  head  k  or  projecting  foot  I.  The  ma- 
.ne  is  re-atjjuated  for  lifting  by  the  screw-valve  m, 
.ich  opens  a  communication  between  the  upper 
1  lower  chambers. 

If  and  M"  are  perspective  views  of  a  similar  ma- 
ne. 

IT*  has  a  hollow  base  and  a  stationaTy  ram  which 
s  as  a  guide-post.  The  cylinder  witli  a  protrud- 
;  claw  slides  upon  the  ram. 
ay-dTBullc  Lime.  A  kind  of  lime  which  has 
:  capacity  for  hardening  under  water.  See  Hy- 
AL'ijc  Cement. 

ay-dranlio  Main.  (Oas.)  A  strong,  caat-iron 
e,  usually  about  12  inches  in  diameter,  and  of  a 
gth  sufficient  to  receive  all  the  pei^ndiculnr 
«3  that  convey  to  it  the  gas  generated  in  the  sev- 
I  retorts.  The  main  is  horizontal,  and  is  sup- 
ted  on  the  brick-work  that  covers  the  ovens, 
fhe  hydraulic  main  contains  a  certain  quantity 
water,  and  the  mouth  of  each  gas-tube  is  sub- 
rged  in  the  water,  so  that  the  gas  flows  through 
ter  and  parts  with  a  portion  of  its  ammonia  at  this 
156  of  the  process.    See  Dip-pipk  ;  Gas-ueoula- 

3y-dranlio  BCin'ing.  (Jiftning.)  A  system  of 
ling  in  which  the  force  of  a  jet  of  water  is  used 
wear  down  a  bed  of  auriferous  gravel  or  earth, 
ich  is  passed  through  sluices  to  detain  the  pnrti- 
i  of  gold.  See  Flume  ;  Hydeaulic  Nozzle. 
Xy-dran'llo  Mor'tar.  Mortar  in  which  the 
M:nce  of  alumina  enables  it  to  harden  under 
ler  ;  producing  an  insoluble  silicate  of  alumina, 
e  Cement.)  it  UKually  contains  burned  clay  along 
h  the  more  abundant  lime,  and  sometimes  oxide 
rou.  See  HYDRArrLic  Cement  ;  Pozzuolana, 
ly-dranllo  Mo'tor.  A  water-engine. 
..  A  hydraulic  ram  having  connectious  which 
ie  a  piston  that  is  forced  down  by  atmospheric 
ssure  at  each  cessation  of  the  downward  flow  of 
ter.  By  suitably  aiTanged  valves  the  water  may 
admitted  alternately  above  and  below  the  piston. 


ng.  S616. 


Hjiftranlie  JVjmlu. 


causing  a  reciprocating  action  similar  to  that  of  tlie 
steam-engine. 

2.  A  machine  in  which  a  piston  is  moved  in  a 
cylinder  by  water  from  a  head  or  stand  pipe,  in  the 
manner  of  a  steam-engine.  Some  engines  on  the 
Continent  of  Europe  work  with  a  head  of  200  feet 
conducted  by  a  rape.    See  Hydraulic  Engine. 

Hy-draulic  nos'sle.  (Mining.)  A  device  for 
directing  a  tttream  of  water  upon  a  bank  of  aurifer- 
ous dirt  to  crumble  it  down,  that  it  may  be  passed 
through  a  sluice  to  collect  the  gold. 

The  nozzle  has  universal  motion  so  as  to  direct 
the  stream  in  any  direction,  in  one  case  by  two  el- 
bows and  pairs  of  rings  iChich  slip  on  each  other,'and 
in  the  other  case  by  a  spherical  i^egment  and  socket. 
These  machines  are  made  to  collect  the  water 
of  a  number  of  hose-pipes  into  one  stream  which 
may  be  directed  in  one  jet  of  from  4  to  7  inches 
in  diameter  upon  a  bank  at  a  distance  of  200  feet,  if 
necessary  to  stand  at  that  distance  to  avoid  caving. 

Hy-dranli-con.  {Miaie.)  A  water-organ.  This 
form  was  known  to  the  Alexandrian  Greeks  in  the 
time  of  Hero,  150  b.  c.  It  is  supposed  that  air  was 
forced  by  means  of  water.  If  so,  it  was  rather  a 
water-beVows.    See  Organ. 

Hy-draulic  Piv'ot  {Machinery.)  A  contriv- 
ance of  Girard  by  which  a  film  or  body  of  water  is 
introduced  below  the  end  of  a  vertical  axis  to  bear 
the  weight  thereof,  and  prevent  the  actual  friction 
of  the  axis  on  its  step. 

The  hydraulic  pivot,  or  liquid  bearing,  for  step- 
ping vertical  shafts,  is  described  in  Bramah's  plan- 
mg-machine,  English  patent,  1802.  See  JoL'TtNAL- 
BEAEINO  ;  PaIIER-GLISSAKT. 

Hy-drau'llo  Plafform-lift.  {Hoisting.)  A 
form  of  hoisting-apparatus  {L,  rage  1157)  in  which 
the  small  pump  a,  operated  by  the  lever  b,  is  caused 
to  force  water  into  the  larger  cylinder  c.  which  con- 
tains u  piston  bearing  the  upright  stem  d,  upon  the 
upper  end  of  which  the  platform  e  e,  sliding  upon 
appropriate  guides,  is  fixed. 

Hy-dran'Uo  I^ssb.  Another  name  for  the  hy- 
drostatic preaa.  H,  plate  opposite  page  1150,  repre- 
sents a  press  for  the  extraction  of  liquids  from  the 
more  solid  saturated  materials  ;  such  as  the  juices 
from  the  woody  fiber  of  herbs  in  obtaining  vegetable 
extracts. 

In  this,  a  horizontal  plunger  a,  actuated  by  a 
screw  b,  works  in  a  water-chamber  cdXo  i-aise  a  ram 
e.  A  vertical  screw  /  works  in  the  head  g  on  the 
standards,  for  rai.sing  or  depressing  the  piston, 
between  which  and  the  ram  e  substances  are  com- 
pressed. When  the  juices  of  fmits,  etc. ,  are  to  be 
expressed,  the  platen  is  surrounded  by  a  jterforated 
hoxjj.    See  Hydrostatic  Press. 

Another  form  is  that  in  which  a  cord  or  rope  is 
drawn  into  the  box  to  ex^mnd  the  liquid  against  the 

Fig.  2617. 


HifdroMiic  Press. 

sides  of  the  chamber,  and  thus  press  outwardly  the 
ram.    See  Sterhydraclic  Pre.ss. 

Hy-dranllc  Pro-pel'ler.  A  mode  of  jiropelling 
vessels  by  the  ejection  of  a  body  of  water  stemward. 
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It  was  invented  by  Dr.  John  Allen,  and  described 
l>vli'"iinl730.  See  his  "Spcciminalchnographica." 
His  metliod  was  to  form  a  tunnel  or  pipe,  open  at 
tlw  stem  of  the  vesiiel,  and  by  means  of  a  pump  to 
force  water  or  air  through  it  into  the  sea.  The  re- 
action thtis  occasioned  would  drive  the  diip  forward. 
The  defdgn  was  put  into  executioa  upon  a  canal, 
'  with  a  boat  of  considerable  aize,  and  worked  by 
pnmpa  by  manual  labor,  but  he  suggested  the  em- 
ployment of  a  steam-engine,  and  its  appUcation  to  a 
.vessel  of  1,500  tons. 

The  hydraulic  propeller  of  Dr.  Allen  formed  the 
nibjflct  of  a  patent  to  David  Uamsey,  in  England, 
1738  ;  and  Kumsey,  of  America,  1782.  The  latter 
ran  a  vessel  of  50  feet  long  on  the  Potomac,  niid  one 
built  on  htK  plan  wan  launched  and  fitted  after  his 
death,  and  ran  on  the  Thames  fonr  utiles  an  hour 
against  wind  and  tide. 

Dr.  Franklin  planned  a  boat  of  this  kind  in  1785, 
and  it  has  since  oeen  tried  on  the  Scheldt,  two  tur- 
bines being  used  for  pumps. 

Linnaker's  hydraullR  propuUer,  1808,  had  pumps 
placed  horizontally  beneatli  the  bottom  of  the  vessel. 
The  pistons  were  attached  to  hanging  levers  which 
were  oscillated  by  the  power  of  the  'steam-engine. 
The  pistons  reciprocated  in  longitudinal  trunks 
parallel  to  the  ked. 

la  a  second  plan,  the  pumps  were  vertical  and 
discharged  the  water  throi^[h  horizontal  trunks. 

The  "  Nautilus,"  furnished  with  Ruthveu's  pro- 
peller, had  a  trial  trip  on  the  Thames  in  the  summer 
of  1868,  rtinning  in  comimny  with  paddle-wheel 
steamers  of  tlie  class  that  ply  like  n({uatic  omni- 
buses up  and  down  the  river.  Slie  run  at  the  rate 
of  13.5  and  7.2  mil^  per  hour,  with  and  against  the 
tide,  respectively,  or  at  ao  average  speed  of  10.85 
miles  per  hour.  She  then  steamed  down  the  river, 
and  when  off  the  Tunnel  pier,  with  both  strong 
¥rind  and  Ude  in  her  favor,  going  at  fnll  speed,  was 
made,  by  reversing  the  valves,  to  stop  dead  in  less 
than  ten  seconds  and  in  about  a  (juarter  of  her 
length..  Her  Mtyesty's  iron-clad  gunboat  "Water- 
witch  "  was  fitted  wiuL  the  new  propeller.  The  wa- 
ter is  discharged  in  a  heavy  stream  on  both  sides  of 
the  vessel,  and  its  direction  is  under  such  ctutiniand 
that  the  vessel  is  independent  of  her  rudder,  and  is 
worked  under  the  complete  control  of  the  master, 
officer  of  the  watch,  or  man  on  deck,  without  any 
communication  with  the  engine.  The  plan  has  been 
tried  in  the  United  States  without  commending  it- 
self  as  against  the  paddle  and  screw.  Different 
modes  of  the  application  of  the  hydraulic  propeller 
have  been  siumested  for  canal  navigation. 

Hy-drauiic  Poll'ing-jaok.  (Soisling.)  An 
application  of  the  hydrostatic  press. 

A  cylinder  a  {C,  plate  on  the  opposite  page)  con- 
tains a  tube  b,  to  whii^h  the  piston  c  is  attached,  d 
is  a  smaller  tube  sliding  within  the  jiiston  and  tube 
b.  A  Tolve  e  closes  the  communication  between  the 
cistern  /,  which  contains  a  pump  f  operated  by  the 
hnnd-Iever  h,  and  the  cylinder  a  ;  two  passages  g  g 
ntford  communication  between  the  tube  a  and  cylin- 
der a  at  the  back  of  the  piston  c.  Water  is  poured 
into  the  cistern  tlirough  an  opening  closed  by  a 
scrpw,  and  the  jock  suspended  cistern  end  down- 
ward. Working  the  hand-lever  h  forcca,  by  means 
of  the  i>lunger  h,  water  through  the  tube  d  and  pas- 
sages 1 1,  nnd  depresses  the  piston  to  the  bottom  of 
the  cylinder  n.  The  water  at  the  back  of  the  piston 
returns  at  the  same  time  to  the  cistern  tlirough  the 
iwssages  g  g.  By  unscrewing  the  stop-valve  e,  the 
water  returns  through  the  tube  d  and  passages  i  i  to 
the  cistern,  relieving  the  piston  from  pressuTB  and 
allowing  a  susiiended  weight  to  falL 


Hy-dranOlc  Puaoh.  An  application  of  the  hy- 
drostatic press,  comprising  a  force-pump  and  ojterat- 
ing  cylinder  (tf,  same  plate),  in  wliich  the  pislon, 
carrj-ing  the  punch  b,  is  inserted,  inclosed  in  a  case 
a.  The  lever  c  operates  the  pump  to  dejiress  the 
piston,  and  force  the  punch  through  a  plate  l>eneatli ; 
It  is  then  raised  by  the  lever  d  to  punch  another 
hole.    A  PuNCHiNQ-BEAit  (which  see). 

Hy-dniu'lio  Rail-bend'er.  An  implement  for 
bending  or  straightening  mils  by  hydraulic  pressure 
{E,  same  plate).  The  action  of  the  lever  a  oi>erates 
a  small  force-pump  within  the  casing,  whicli  is 
connected  with  a  larger  (;ylinder,  the  piston  of  which 
forces  the  plunger  d  against  the  rail  midway  between 
the  points  where  it  is  held  by  the  lips  e  e.  Known 
as  n  Jim-crow  (which  sra). 

Hy-dxauHo  Ram.  A  device  by  which  the  fall  of 
a  column  of  water  in  a  tube  is  caused  to  elevate  a  por- 
tion of  itself  to  a  bight  greater  than  that  of  its  source. 

This  depends  on  the  well-known  law  of  nw-chani- 
cal  force,  that  the  effect  producetl  by  a  body  is  as  its 
weight  multii^ifld  into  the  velocity,,  its  absolute 
foi^  constituting  the  momentum. 

This  principle  was  first  practically  applied  in  the 
construction  of  the  water-ram  bv  Mr.  Whitehur^  <rf 
Derl^,  Enghind,  in  1772.    Whitehurst's  ram  is 


shown  in  A,  Fig.  2618.  It  was  not  automatic,  bnt 
depended  upon  the  opening  and  shutting  of  a  cock 
from  which  water  for  domestic  pnrpoHes  was  drawn. 

The  operatiou  ia  as  follows  :  on  opening  the  cock 
a,  water  from  the  cistern  flowed  down  the  pipe  b, 
and  on  closing  the  cock,  the  sudden  stoppage  of  the 
water  caused  the  valve  c  to  open,  and  a  part  to  be 
forced  through  into  the  air-chamber  d  ;  the  momen- 
tum imparted  to  the  water  would  be  sufficient  to 
carry  it  to  a  bight  as  much  greater  than  that  of  tlie 
descending  column  as  the  quantity  of  wntL-r  in  the 
former  was  less  than  in  the  latter  ;  bt;ing,  however, 
forced  into  the  nir-chamber,  this  effect  woa  exerted 
intermediately  through  the  compression  of  the  air, 
rendering  it  more  constant. 

In  1796,  Montgolfier,  one  of  the  inventors  of  the 
balloon,  invented  the  self-acting  ram,  for  which  he 
obtained  a  pold  medal  at  the  French  Exposition  of 
IS02.  This  is  absolutely  automatic,  maintaining 
its  action  regularly  so  long  aa  the  machine  remains 
intact  or  the  supply  of  water  holds  out. 

A  simple  form  is  represented  at  B.  This  machine 
diffei-ed  from  that  of  Whitehuret  merely  in  the  addi- 
tion of  n  wsHte-valve  c  ;  but  this  altered  its  entire 
diameter,  and  rendered  it  practically  efficient  as  a 
water-raising  machine. 

The  water,  as  before,  flows  down  the  pipe  ft,  hut 
the  momentum  thus  iictiuired  causes  it  to  raise  the 
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ve  e,  shutting  off  the  water  B9  before  and  causing 

0  spend  its  energy  in  forcing  a  [mrtion  of  itself 

1  the  chamber  d  ;  but  thiii  done  the  valve  droi>s, 
sing  a  flow  through  the  pipe  until  the  water  has 
ned  energy  to  again  nose  the  valve,  when  the 
le  series  of  events  is  repeated. 

'  represents  the  suetioii-ram  ;  in  this  the  water 
rs  from  the  reservoir  along  the  \ii\>e  bed,  having 
all-vaive  e  ;  the  water  flowing  from  the  reservoir 
ough  the  pipe  finally  lifts  the  valve  sufficiently  to 
«  the  aperture  c,  stopping  the  flow  .while  the 
e  ia  discharged  through  d  and  creating  a  vacuum 
rein  ;  the  atmospheiic  pri'S.'iiire  on  the  water  in  / 
f  causes  it  to  rise  through  the  pipe  g  and  be  dis- 
rged  by  d.  The  ball-vnlve  then  drops  by  its  gravi- 
on  to  be  again  elevated  by  the  current  thraugh 

pipe,  and  the  series  of  operations  is  continued. 
?he  water-ram  is  only  efficacious  where  there  is  a 
^r  supply  of  water  at  command  than  is  necessary 
le  raised,  but  in  certain  cas  rs  its  [jower  and  coii- 
it  and  unfailing  action  ivnder  it  very  valuable, 
ly-draulic  Shaft-stralght'en-er.  An  hy- 
lUie  implement  for  straightening  metallic  bars 

shafts  {F,  plate  op|)Osite  page  1150).  The  beam 
id  shaft  ft  are  ea'jh  msei-ted  within  the  collars  c  c, 

pressure  applied  through  the  plunger  d,  opera- 

by  a  small  hydraulic  press  enclosed  within  the 
ng  e  and  worked  by  the  lever  /. 
ly-draulio  Shsain.  A  machine  for  shearing 
ala,  etc.,  by  the  force  of  water-pressure  (0,  page 
7).  The  cutting-blatle  re  is  forced  toward  and 
vn  away  from  the  stationary  blade  b  by  its  attach- 
it  to  the  piston  of  a  cylinder  connpctvd  with  a 
e-pump  contained  within  tjie  casing  c  andoperated 
I  lever  d. 

ly-draulic  Slip.  A  slip-dock  in  which  the 
lie  and  its  loatl,  the  ship,  are  hauled  up  the  rails 
vays,  for  the  purpose  of  cleaning  or  refMir,  by 

power  of  an  hydraulic  pres.s.    See  Slip-dock. 
'he  cylintler  of  the  press  lies  on  a  strong  founda- 
1  at  the  upper  end  of  the  slip-way  ;  its  plunger 

a  erost-head  connected  by  means  of  side-rods 
It  8  eross-tai't  to  which  is  attached  the  chain  fur 
ling  up  the  cradle.    The  chain  consists  of  a  se- 

of  long,  straight  links,  or  traction  rods,  each 
al  in  length  to  the  stroke  of  the  plangor  and  con- 
ted  together  by  pins.  Tha  i)lunger  ia  driven  by 
ffT,  forced  in  by  a  set  of  pumps  worked  by  a 
mi-engiije.    After  a  forward  stroke  of  the  plunger 

been  completed,  an  escape-valve  is  opened  for 

water,  and  the  plunger  is  drawn  back  by  a  coun- 
Mise  ;  one  lengtn  of  tractioii  rod  is  dLsconnected 

I  taken  out  ;  and  when  the  plunger  has  com- 
ted  its  return  stroke,  the  shortened  chain  of 
:tion  rods  is  again  connected  with  the  cross-tail, 
be  ready  for  the  nc-tt  forwartl  stroke,  and  so  on. 
e  operation  of  disconnecting  the  traction  rods, 
iiigout  a  length  and  reconnecting  them,  is  called 
'lin'j.    The  usual  spei>d  with  lai^  ships,  includ- 

utoppages  for  JUHing,  is  abnut  4  feet  per  minute. 
^j-axaxUHc  Sprlng-test'er.  An  application 
the  hydrostatic  press  to  testing  the  strength  of 
iugs  (P  P,  page  1157).  re  is  a  side  view  and 
tie  plan  of  this  device.  It  has  an  accumulator, 
0  which  air  is  forced  by  means  of  a  hand-pnpip 
til  the  pressure  is  about  100  pounds  per  square 
h.  Power-pumps  working  in  a  cistern  are  then 

in  motion,  pumping  water  into  the  cylinder 
til  a  pressure  of  about  300  pounds  ^ler  inch  is  at- 
ned  ;  by  opening  a  stop-valve,  this  accumulated 
«mre  is  at  once  allowed  to  act  on  the  ram  and 
□press  the  spring  to  be  tested.  The  ram  is  re- 
.cted  by  counterbalance  weights  when  the  press- 

II  ia  removed. 


Hy-drau'lic  Tel'e-grE^ih.  A  mode  of  commu- 
nication by  means  of  a  column  of  liquid  in  a  pipe, 
which  is  caused  to  move  so  as  to  actuate  a  hand,  or 
by  different  levels  to  indicate  messages  or  letters  on 
a  graduated  or  written  scale  against  the  fluctuating 
column.  Theplan  was  triediii  France  by  Bossuetover 
a  century  since,  with  a  pipe  about  three  miles  long. 

Vallance'a  hydraulic  telegrajdi  was  described  by 
the  inventor  in  a  ]iamphlet  in  1825. 

Hy-dranllc  VaiTe-  {Pneiimaiia.)  An  in- 
verted cup  which  ia 
lowered  over  the  up-  2619. 
turned  open  end  of  a 
pipe,  the  edge  of  the 
cup  being  siibmer^ed 
in  water  and  closing 
tlie  pipe  against  the 
passage  of  air. 

The  hydraulic 
valve  of  the  gas- 
works governs  the 
communication  be- 
tween the  gas-holder 
and  the  main.  When 
the  valve  is  raised  Ifgitrtuiiic  ra/tw. 

the  commnnication  is 

free  between  the  two  pipes  ;  bnt  when  the  valve  is 
depressed  the  division  plate  descends  into  the  water 
ami  closes  the  connection. 

Hy-dran'lio  WlieeL  One  for  raising  water  by 
applied  power,  as  the  NoRiA,  Scoop-wheel,  Tym- 
FASUM,  etc.  (which  see).  The  wheel  shown  in  the 
example  is  driven  by  steam  or  wind  power,  having 
buckets  on  its  internal  perimeter  which  raise  water 
from  the  stream  and  discbarge  it  right  and  left  iuto 
the  branches  of  the  elevated  ^tter.  It  is  intended 
for  irrigating  cotton,  coffee,  uidigo,  rice,  and  sugar 
lamls,  and  for  other  puqmses.    Sec  Fig.  2620. 

Hy'dro-ba-rom'e-tar.  An  instniment  for  de- 
temiiiung  the  depth  of  sea-water  bv  its  pressure. 

In  the  United  States  Coast  Survey  Report,  1857, 
pp.  398  -  403,  is  an  account  of  the  sounding-apjMira- 
tus  of  Lieutenant  E.  B.  Hunt:  "Arrange  a  weighted 
india-rubber  air-vessel  for  dragging  on  the  bottom  ; 
connect  this  with  a  boat  or  surveying-vessel  by  an 
air-tight  tube  of  small  bore  ;  let  this  tube  open  in  a 
cistern  of  mercury  made  air-tight ;  and  from  this 
cistern  arrange  a  vertical  glass  column,  open  at  the 
top,  through  which  the  mercury  can  rise  to  any 
hight  required  by  the  pressure  due  to  the  depth." 

See  also  Ericsson's  patent,  September  22,  1863. 
Also  McCord's,  September  20,  1859,  in  which  latter 
the  pressure  of  the  water  pushes  up  n  piston  into  a 
graduated  cylinder,  where  the  acquired  elevation  is 
registered, 

Hy'dro-oax'bon-bum'er.  One  in  which  liquid 
fuel  is  used  beneath  a  steam-boiler,  cooking-vessel, 
or  otherwise.  It  usually  has  a  jet  of  air  or  steam, 
frequently  both,  which  carry  with  tliem  a  quantity 
of  jietroloum  or  coal  oil  in  the  fonn  of  s]iray  whicfi 
is  Ignited  and  burns  below-the  boiler.  Ingenuity  is 
exercised  in  so  aiTongingthe  burners  tliat  the  jets  in 
sufRcient  number  am  bo  disposed  as  to  apply  the 
flame  to  the  surfaces  of  the  boiler. 

In  Fig.  2621,  the  pipe  B  ia  a  receptacle  in  which 
the  oil  is  mixed  with  air,  and  the  gases  evolved,  A 
small  stream  of  oil  enters  by  the  pi[)e  i',  a  current  of 
air  by  opening  r,  antl  a  jet  of  steam  from  the  boiler 
by  pipe  S.  Pipe  B,  containing  steam,  air,  and  gas, 
passes  through  the  fnmace,  and  on  its  return  empties 
its  heated  contents  in  the  midst  of  the  Hn. 

In  heating  or  cooking  stoves,  the  burner  may 
consist  of  a  vaporizer  in  which  a  jet  heats  a  small 
retort  from  which  the  coal  oil  issues  iu  a  vapor ;  or 
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Fig  3820. 


it  may  be  pan  of  sand  upon  whose  sarfsce  the  oil  is 
ignited.    See  Gas-heateh  ;  Gas-stove. 

nt.3G21. 


Hydroeaiion  Eoiltr-Fkntaet. 

Hy'dro^tu-'bon  -  fnr'naoe.  One  Bp^cially 
adapted  to  the  use  of  liquid  fuel  either  bencAth  ft 
steam-boiler  or  a  inetallui^c  furnace.  See  Hydro- 
carbon-burner. 

Hy'dro-car'ban-BtOTe.  A  heatinsf  nr  cooking 
stove  in  which  liquid  fuel  is  Ininied  within  the  fur- 
nace chumber.    Sep  Gas-stovr. 

Hy'dro-e-lec'ta1c  Bat'ter-y.  (SlearicUy.)  An 
apparatus  in  which  dynamic  electricity  i.'^  produced 
by  means  of  two  dilferent  metals  connected  together 
by  B  conductor,  and  immersed  in  a  solution  which 


causes  a  flow  of  electricity  from  the  positive  to  the 
nemtive  metal.    See  Galvanic  Battery, 

Hy'dT»-«>leo't3rio  Ma-obine'.  iEltetrieity.) 
A  machine  invented  in  1840  by  Mr.  (now  Sir  Wil- 
liam) Armstrong,  in  which  electricity  is  generated 
by  the  friction  of  steam  against  the  sides  of  orifices 
through  which  it  is  allowed  to  escape  under  high 

firesBurp,    A  steam-boiler  is  supporte<l  on  four  glass 
egs.    The  stvam  is  conducted  over  wet  cotton  wicks 
belbre  escaping,  in  order  to  take  up  water  whose 
friction  against  the  sides  of  the  oriuoe  is  the  gen- 
erator of  the  electricity,  the  steam  being  the  driving 
power.   The  positive  electricity  is  collected  by 
directing  the  jet  of  steam  upon  a  metallic  comb 
communicating  nnth  an  insulated  conductor. 

Hy'dro-ex-tract'or.  A  form  of  filter  or 
dryer  in  which  a  linuid  is  driven  by  centrifugal 
force  from  or  through  a  mass  depaiited  in  a 
chamber  rotating  at  high  velocity.  See  CeK- 
trifugal  Machine. 


■  Hy'dro-gen- 
lunp.  About  1625 
H  German  named 
Do  herein  er  discov- 
ered that  spongy 
platinum  became 
incandescent  when  a 
mixture  of  hydrogen 
gas  and  atmospheric 
air  WHS  passed 
through  it,  and 
thence  devised  his  self- 
lighting  lamj),  which  was 
long  in  favor  and  known 
as  the  hydrogeii-lamp.  It 
formed  an  instantaneous 
light  apparatus,  and  was 
especiftUy  useful  for  light- 
ing at  intervals  during 
the  day. 

It  has  lately  been  ap- 
plied   to    gas  -  burners, 
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are  self-igniting  as  the  jet  of  carburetted 
en  is  ejected  upon  n  piece  of  spongy  plntinum 
V  placeJ  in  proximity  to  the  orifioe. 
dro-met'u-lnr'gy.   The  wet  process  of  ex- 
;  metals  from  ores  ;  in  i-ontr&uistinction  to 

pmcftsa.  See  list  under  Metallurgy. 
drotn's-ter.  1.  An  instrument  fordetermin- 
relative  densities  of  liquids.  Distilled 
s  nsually  referred  to  as  the  standard  of  corn- 
It  consists  essentially  of  a  bulb  or  float 
^  at  bottom  so  as  to  float  upright,  and  luiv- 

elongated  stem  gra(tunte<l  to  indicate  the 

of  the  liquid  by  the  depth  to  which  it  sinks 
Hydrometers  may  be  divide<l  into  two 
;  those  with  which  weights  are  used  and 
n  which  they  are  dispensed  with.  Among 
mer  are  Sykes's,  Jones  s,  and  Siemen's,  whUe 
I  and  many  others  are  of  the  latter  descrip- 

1,  a  correction  must  be  applied  to  the  observed 
iim  when  the  temperature  is  above  or  below  a 
standanl  (usually  60°  Fah.),  in  order  to  ob- 
e  true  result. 

y  instruments  are  only  constmcted  with  ref- 
to  liquids  heavier  than  water  ;  such  are  aae- 
ciera,  salinometera,  and  acidimetera,  which, 
bearing  names,  specifically  indicating  the  par- 
kinds  of  fluids  tiiey  are  designed  to  test,  are 
ed  in  the  general  class  hydrometer  ;  such  also 
)3e  adnpt«i  for  fluids  lighter  than  water,  as 
vmtifTs  and  oleometers ;  all  depend  on  the 
irinci[»le,  but  greater  delicacy  is  secured  by 
ng  the  measuring  capacity  of  the  instrument 
comparatively  narrow  limits,  allowing  it  much 
vertical  ranges  for  equal  variations  in  specific 
',  90  that  extremely  small  differences  become 
e.  The  different  weights  in  those  of  the 
pd  class  are  also  intended  for  this  purpose, 
ronieters  are  made  and  specially  graduated 
:ing  spirits,  petroleum,  oil,  milk,  cream,  vine- 
e,  lime-water,  arid,  ether,  alcohol,  silver  so- 
dve  solutions,  salt  water,  lime,  alkali,  sirup, 
lia,  beer,  bark  ooze,  cider,  pbellac,  glue,  wine, 
arine.  See  list  under  Metbks. 
■s'b  hydrometer  is  that  lemlly  employed  in 
lection  of  the  revenue  in  Great  Bntain.  It 
has  a  flat  stem  graduated 
ni.  SeSS.  into    eleven    equal  parts, 

which  are  again  subdivided 
-  .     into  two. 

r  B        Eight  different  weights, 

"  nuniSered  respectively  10, 
20,  30,  40,  50,  60,  70,  80, 
are  employed  in  connection 
with  the  instrument. 

The  proper  one  to  be  used 
depends  on  the  strength  of 
the  spirit  to  be  testcil.  It 
is  placed  on  the  lower  pro- 
jecting st«m,  sinking  thu  in- 
strument to  a  depth  corre- 
ng  or  nearly  so  to  some  one  of  the  graduations 
tipper  stem  ;  this  is  noted,  and  also  the  tcm- 
re  of  the  liquid,  and  the  corresponding 
th  per  cent  of  spirit  is  then  found  from  tables 
acted  for  the  purpose. 

es's  hydrometer  is  a  modification  of  Sykes's. 
I  a  square  stem,  differently  graduated  on  each 
four  sides,  and  three  weights  which,  with  the 
;hted  instrument,  correspond  to  the  four 

ing  those  in  which  weights  are  dispensed  with 

aume's,  the  centigrade,  etc 

ome's  is  in  very  general  use  in  France  and  on 


the  Continent  of  Europe.  Its  scale  is  based  upon  a 
solution  coutaining  10  per  cent  of  cUoride  of  so- 
iliiuu  (common  salt). 

The  following  tabic  shows  the  specific  gravity 
corresponding  to  difi'erent  degrees  of  Beaiim^  :  — 

For  Liquids  heavier  than  iFaler. 


m'*  Hudrometrr. 


Spaclfle 

SpKifie 

Spectflc 

Dcaomt. 

Bmiu>. 

Gravity. 

Besam^. 

Oimrlty. 

0 

1.000 

26 

1.206 

52 

1.520 

1 

1.007 

27 

1.216 

53 

1.535 

2 

1.013 

28 

1.226 

54 

1.551 

s 

1.020 

29 

1.236 

55 

1.567 

4 

1.027 

30 

1.246 

56 

1.583 

6 

1.034 

31 

1.256 

57 

1.600 

6 

1.041 

32 

1.267 

58 

1.617 

7 

1.048 

33 

1.277 

59 

1.634 

8 

1.056 

84 

1.28S 

60 

1.652 

V 

1  (itn. 

i .  vuu 

1  son 

i.  U  J  V 

10 

1.070 

36 

1.310 

62 

1.689 

11 

1.078 

37 

1.322 

63 

1.708 

12 

1.086 

38 

1.333 

64 

1.727 

13 

1.004 

39 

1.345 

65 

1.747 

14 

1.101 

40 

1.357 

66 

1.767 

15 

1.109 

41 

1.369 

67 

1.788 

16 

1.118 

42 

1.382 

68 

1.809 

17 

1.126 

43 

1.395 

69 

1.831 

18 

1.134 

44 

1.407 

70 

1.854 

1» 

1.143 

45 

1.421 

71 

1.877 

20 

1.152 

46 

1.434 

72 

1.900 

21 

1.160 

47 

1.448 

73 

1.924 

22 

1.169 

48 

1.462 

74 

1.949 

23 

1.178 

49 

1.476 

75 

1.974 

24 

1.188 

50 

1.490 

76 

2.000 

25 

■1.197 

51 

1.605 

For  Liquids  lighter  than  Wafer. 

10 

1.000 

27 

.896 

44 

.811 

n 

.9D3 

28 

.8if0 

45 

.807 

12 

.936 

29 

.885 

46 

.802 

13 

.980 

30 

.880 

47 

.798 

14 

.973 

31 

.874 

48 

.794 

15 

.967 

32 

.869 

49 

.789 

16 

.960 

33 

.864 

50 

.785 

17 

.954 

34 

.659 

51 

.781 

18 

.948 

85 

.854 

52 

.777 

19 

.942 

36 

.849 

53 

.773 

20 

.936 

37 

.  .844 

54 

.768 

21 

.930 

38 

.639 

55 

.764 

22 

.924 

39 

.834 

56 

.760 

23 

.918 

40 

.830 

57 

.757 

24 

.913 

41 

.825 

58 

.753 

25 

.907 

42 

.820 

59 

.749 

26 

.901 

43 

.816 

60 

.745 

In  Gay  Lussac's  centigrade'  hydrometer  the  spe- 
cific gravity  of  a  liquid  heavier  than  water  is  found 
by  subtracting  the  indication  from  100  and  dividing 
100  by  the  remainder  ;  if  lighter  than  water,  add 
the  indication  to  100  and  divide  100  by  the  sum, 
thus  10°  below  0°  =  V(f  =  1  HI  specific  gravity; 
10°  above  0°  =  -f^g  =  0.909  si>ecific  gravity. 

The  hydrometer  of  Brix  is  that  legally  used  in 
I'nissia  ;  to  ascertain  the  specific  gravity  the  con- 
stant  number,  400,  is  divided  by  400  +  the  indi- 
cation for  liquids  lighter  than  water,  and  by  400  - 
the  in4ication  for  those  heavier  than  water. 

The  formula  for  Beck's  instrument  is  precisely 
similar,  substituting  170  for  400. 
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Trallo"«  uuil  Gundai's  are  used  in  tlie  Uuited 
States,  the  fosmer  being  adopted  by  government  for 
ascertaining  the  duty  on  distilleil  spirits.  It  is 
graduated  I'roin  0%  the  indication  in  water,  to  100', 
alcohol,  no"  being  proof  Hpiiit.  A  correction  is  re- 
quired for  tempemtures  alwve  or  below  60°  F. 

The  volume  of  pure  spirit  is  ascertained  (1)  when 
nbore  proof  by  mu^plying  tlie  indication  bv  2  and 
aabtiactina  100  ;  and  (2)  when  below  proof  by  mul- 
tiplying the  indication  by  2  and  sul}tntcting  the 
IMroauc;t  from  100. 

The  coninierciftl  hydrometer,  Oendar's,  in  gi-adu- 
ated  to  IOC  each  way  from  proof.  To  ascertain  the 
per  cent  of  pure  spirit :  when  the  lti]aor  is  above 
proof,  add  100  to  the  indication  and  divide  the  sum 
by  2  ;  when  below  proof  subtract  the  indication  from 
100  and  divide  the  remainiter  by  2. 

Rousseau's  hydrometer,  deaiffnnd  for  ascertaining 
the  speciiic  gravity  of  vei-y  small  samples  of  liquids, 
has  a  cup  on  the  upper  part  of  tlie  stem  in  which  a 
known  amount,  as  one  gramme,  of  the  fluid  is 
placed  ;  the  degree  of  submergence  of  the  stem  com- 
pared with  that  caused  by  an  equal  volume  of  dis- 
tilled vater  gives  the  density  of  the  fluid. 

There  are  also  hydrometers  which  indicate  the 
density  by  means  of  a  steelyanl,  having  on  one  arm 
a  vessel  which  is  in  equilibrio  in  a  tank  when  empty. 
The  mark  on  the  other  arm  of  the  scale,  at  which 
the  weight  must  be  placed  to  maintain  the  equi- 
Ubrinm  when  the  vessel  is  filled  with  Ufiuid,  deter- 
mines its  specdlic  gravity. 

Twaddds  hyorometer  is  used  in  England  for 
liquids  heavier  than  water.  Its  degrees  arc  con- 
vei-ted  into  specific  gravities  by  multiplying  them 
adding  1,000,  and  dividing  the  sum  by  1,000. 

"'~20-Twadde!-=^^^- 1.100 

The  density  of  liquids  may  also  be  determined  by 
means  of  a  aeries  of^  glaai  b«tds  of  different  s|)ecifia 
gravities  ;  tho  heavier  sink  and  the  lighter  float  on 
the  surface,  while  one  th:it  indicates  the  precise  spe- 
cific gravity,  which  is  iinrked  in  thousandths  on 
its  surface,  remains  in  equilibrium  at  any  depth  in 
the  liquid. 

The  subject  is  fully  discussed  in  Kuppfcr's 
"  Handbuca  der  Alkoholometrie,"  Berlin,  ISSfi. 

See  also  Alcoroloxetrr,  Acidimetcr,  Areome- 
ter, 9ACCHAR0HF.TKR,  etc.  See  list  under  Meter  ; 
see  also  Unit. 

The  most  familiar  hydrometer,  to  many,  is  a  hen's 
egg,  used  by  a  farmer's  wile  to  tcit  the  strength  of 
lye  for  making  soap.  When  it  floats  as  laive  as  a 
quarter-dollar  above  the  liquid  the  strength  is  satis- 
lactoiy.    Others  test  it  by  its  action  on  a  feather. 

Small  hoUow  glass  splieres  called  bubbles  are  also 
used  in  testing  spirits,  the  rate  at  which  they  ascend 
therein  being  a  gage  of  the  gravity  of  the  liquid. 

The  hydromntcr  was  in  all  probability  invented 
by  Archimedes,  who  was  killed  in  the  storming  of 
Syracuse,  212  b.  c.  His  dlHcovery  of  the  mode  of 
ascertaining  specific  gravity  by  dispiaceineiit  of  lii|iiid 
is  referred  to  by  many  writers  of  Europe,  Asia,  and 
lAbya. 

Seneca,  Pliny,  and  Galen,  who  floiii-ished  during 
the  first  and  sei;uud  centuries  of  our  eiu,  and  whose 
writings  refnr  to  the,  in<:tho<U  then  iu  use  of  ascer- 
tiuning  the  speciliu  gnirity  of  solids  and  Jluids,  ap- 
pear uuacquaintM  with  the  hydrometer,  though  the 
inatranient  is  clearly  descriWl  by  Priscian,  who 
died  about  a.  d.  S2S. 

Synesius  of  Ptoleniais  wrote  to  Hy{»tia  that  he 
wished  to  use  a  hydroacopium,  and  requests  that  she 
would  cause  one  to  be  constructed  for  him.  He 


says,  "  It  is  a  cylindrical  tube,  the  eiie  of  a  reed  or 
pipe,  a  line  is  drawn  ujton  it  len^hwise,  which  is 
intersected  by  others,  and  these  point  out  the  weight 
of  water.  At  the  end  of  the  tube  is  a  cone,  the  b»s« 
of  which  is  joined  to  that  of  the  tube,  so  that  both 
have  but  one  base.  This  \yari  of  the  iiibtrunieiit  U 
called  banjllimi.  If  it  be  placed  in  water  it  remains 
in  a  peqteiidicular  dii-ection,  so  that  one  can  readilv 
(iiacover  by  it  the  weight  of  the  fluid." 

Hypatia  was  brutally  murdered  by  a  mob  of 
Alexandrine  monks,  instigated  by  Cyiil,  A.  D.  *H. 
With  the  death  of  Hrpatia  expired  another  period 
of  intellectual  research.  Cyril  was  the  president  of 
the  council  which  condemned  Nestorius.  After  ■ 
dreary  interval  of  several  cpnturien,  phtloMphr 
again  revived  in  tlio  city  of  Alexandria,  while  the 
Papacy  shrank  out  of  Asia  and  Africa,  ejected  from 
the  great  capitals  Antioch,  Jerusalem,  and  Alfx- 
andna  ;  the  Nestorians  became  the  tutors  of  Meso- 
potamia and  Chaldea,  and  in  connection  with  the 
Jews  founded  colleges.  Among  these,  that  of 
Djondesahour  first  instituted  a  system  of  academical 
honors  which  has  descended  to  our  time.  This  fol- 
lege  was  patronized  by  the  Khalif  Haroun  al  Rasihi^l, 
who  forbade  any  one  practicing  medicine  until  after 
ft  satisfactory  examination  at  the  college  of  Bjonde- 
Mibour  or  that  of  Bagdad. 

The  areometer  used  by  the  Saracens  about  a.  d. 
1000,  and  for  many  centurie-s,  was  a  form  of  hydrom- 
eter. It  is  described  by  Alm-Jafar  Al-KhSanl,  an 
eminent  Saraienic  writer  of  the  twelfth  ceutury,ai»l 
is  credited  to  Pappus,  a  On-ek  philosopher,  who  was 
contemporary  with  Thro<lo8ius  the  Great,  a.  b. 
379  -  395.  Al-Kh&zinf  refers  to  the  original  discov- 
ery of  Archimedes,  ujKin  which  tlie  instrameiit  w 
based,  and  takes  a  very  nious  view  of  the  line  of 
discovery.  See  the  "  titjolc  of  th#  Balance  of  Wis- 
dom," in  Vol.  VI.  of  the  "Journal  of  the  American 
Oriental  Society,"  Nev  Haven,  1860.  See  n^fra, 
pp.  141.  142. 

In  the  MXteenth  and  seventeenth  centuries,  the 
salinometer  was  used  in  the  salt-works  of  Gemiaor, 
and  is  referred  to  as  a  well-known  invention.  Pe- 
pys,  in  his  "Diary,"  December  10,  1668,  refeis  to 
Boyle's  hydrometer  as  "  a  babble  to  try  the  strength 
of  spirits  with." 

2.  A  current  gnge ;  known  also  as  a  taehomeier,  rAc- 
orncter,  hyttramtrie  pendiitum,  WoltmaiaC*  mil, 
etc. 

Hy'dro-met'xlo  Pend'n-lum.  A  eurrent-gay. 
An  instrument  coiisistinf;  of  a  ball  susj^endwl  from 
the  center  of  a  graduated  qtiadrant,  and  held  in  a 
stream  to  mark  by  its  deflection  the  rate  of  motion 
of  tho  water. 

Hy'dTO-met'ro-griiph.  An  instmment  for  de- 
termining and  recoi-ding  the  amount  of  water  issn- 
ing  from  a  ]iipe,  etc.,  in  a  given  time. 

Hy'dxo-piuaB.  An  instmment  for  obtainiu? 
specimens  of  water  from  any  given  depth  helow  the 
surface. 

Hy'dio-scope.  1.  An  inttniment  anciently 
naed  for  measuring  time  by  the  trickling  of  water 
from  an  orifiee  in  the  lower  end  of  a  graduated  tube. 
The  bight,  diameter,  and  graduation  of  the  tube, 
and  the  size  of  the  opening,  being  properly  proiwr- 
tionnd,  the  subsidence  of  level  of  the  water  indicatei 
the  juasage  of  time.    See  Clefkydra. 

2.  An  instninient  to  detect  the  presence  of  moist- 
ure in  air.    See  HvnnoHETER. 

By'dro-stat.  A  genend  tenn,  awnifying  an  ai>- 
jiamtus  or  contrivance  to  prevent  the  expWioii  of 
steam-boilers.  The  devices  are  numerous,  ami  have 
a^wcific  names. 

Hy'dro-strntlo  Aroh.  (ArehiUeturt.)  A  linear 
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aited  for  sustaining  normal  jiresstire  et  each 
proportional  —  like  that  of  a  liquid  in  wpose 
depth  below  a  givea  horizontal  plane.  It  is 
mea  called  the  "Arch  of  Yvon-Villaceaux," 
be  name  of  the  mathematician  who  tirst  de- 
ated  its  properties.  — Rankine. 
3ro-«tat'io  Bal'anoe.  A  Inlance  for  weigh- 
ing aubetances 
Vtf-  2CM  in  water  for  the 

purpose  of  as- 
certatng  their 
s^eific  gravi- 
ties. 

When  un- 
loaded, the 
armii  are  equi- 
poised, e,  the 
body  to  be 
weighed,  sus- 
pended from  the 
shorter  arm. 
longer  arm  the  movable  weight  indicates  the 
of  the  object  in  air  or  water,  A  specijic- 
balarue.  See  Aurohetee. 
Iro-ataflo  Bal'mg-preu.  One  in  which 
ic  of  water  under  pressure  is  made  to  com- 
!ie  fibrous  material  to  be  baled, 
le  example  shown,  the  beater  B  is  first  opera- 
d,  when  the  process  has  gone  to  a  certain  ex- 
ie  beater  is  made  stationaiT,  and  the  follower 
d.   Both  operations  are  effected  t>y  hydraulic 
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ion.  The  suspension  rope  of  the  heater  winds 
e  wheel  if,  which  is  rotated  by  pinion  and 
Utt  latter  bciiig  deprased  by  a  puton  in  cylia- 
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der  J.  The  rope  is  tripped  off  the  wheel  from  time 
to  time,  automatically,  allowing  the  weight  S  to 
fall,  and  again  and  again  re-winda  and  slips  off.  At 
the  proiwv  time  the  cock  is  turnedand  the  water  turned 
on  to  the  other  cylinder  J,  beneath  the  follower  D, 
and  the  latter  ia  raised  by  the  preaaure  of  water  be- 
neath the  piston  in  said  cylinder.  O  represents  the 
material  under  pressure. 

I  n  Fig.  2626  tne  motire-power  is  water  under  press- 
ure. The  cylinder  .<< 

is  open  at  both  ends,  Hf  -  MB. 

lias  two  i>ort«,  £  and  j 
J',atthecenter,tore- 
ceive  and  discharge  ^ 
respectively  the 
wat«r  from  the  pump 
or  head.  There  are 
two  rams  J7  in  cylin- 
der A,  working  in 
upiKffiite  directions 
toward  heads  C.  O 
is  the  apace  for  the 
material  to  be 
pressed.  D  are  con- 
necting-rods, connecting  the  heads  C  together  to  re- 
sist the  strain  of  the  rams  B,  and  fonning  guides  for 
the  rams. 

Hy'dro^tatlo  Bed.  A  bag  of  india-rubber 
cloth  inflated  wiih  water.  Intended  for  bedridden 
or  wounded  persona  ;  invented  by  Dr.  Arnott,  and 
described  in  his  "Elements  of  Phyaics." 

By'dro-atat'lc  Bellows.  An  instrument  for 
illuHtratiiig  the  fact  that  the  pressure  of  a  small 
column  of  water  balances  that  of  another  column  of 
wat«r,  no  matter  how  lai^.  Water  poured  into  the 
fuunel-mouthed  tube  a  (/,  plate  opposite  page  1150) 
flows  into  the  flexible-sided  box  h,  and  raises  a 
weight  c  many  times  greater  than  ita  own.  Tlie 
weight  may  be  lifted  in  thia  way  until  the  combined 

Iiressui-e  of  it  and  the  column  of  water  in  the  bel- 
ows  h  is  equal  to  that  of  a  column  of  water  having 
an  equal  surface  and  as  high  aa  the  column  in  the 
tube  c. 

Bramah's  and  other  hydrostatic  or  hyraulic  presnea 
depend  on  this  principle. 

Hy'dro4tat'ic  liUnp.  A  lamp  in  which  a  bu- 
pcmatant  stratum  of  oil  is  sustained  by  water  or 
other  fluid  of  greater  speciflc  gravity  than  the  oil. 
Salt  and  water,  ainip,  honey,  mercuiy,  and  sulphate 
of  zinc  in  solution,  luve  been  employed  for  this  pur- 
pose. • 

Hy'dro-etat'lc  Lev'eL  [fSvil  Enffitutring.)  A 
wnter-levfl.    See  Level. 

Hy'dro-etat'io  Prees.  A  machine  in  which  the 
preBsure  of  a  piston  on  a  body  of  water  of  relatively 
small  sectional  area  is  made  to  pmpa^te  the  force 
to  a  cylinder  of  multiple  area,  where  the  force  is  di- 
rectly as  the  difference  and  the  speed  inversely  as 
the  difference. 

Pascal  (1650)  demonstrated  the  power  of  a  column 
of  water  in  a  vertical  pipe  insertetf  into  a  baiTel.  In 
fllling  the  barrel  and  pipe,  he  found  the  pressure  to 
be  OS  the  hight  of  the  column  and  the  area  of  the 
base,  as  if  the  cask  had  preserved  its  diameter 
throughout  the  whole  length  of  the  column.  Sup- 
posing the  barrel  to  have  an  area  of  three  square  feet, 
and  the  pipe  of  twelve  feet  length  to  have  a  capacity 
of  two  pints,  the  effective  pressure  of  the  quail 
of  water  on  the  heads  of  the  cask  is  er|ual  to  a  cylin- 
der of  water  containing  thirty-six  cubic  feet. 

If  a  properly  fitting  piston  of  a  weight  equal  to 
the  quut  of  water  be  placed  in  the  pipe,  it  will  have 
the  same  effect  as  the  water  for  which  it  is  a  auhiiti- 
tate. 


HYDROSTATIC  PBESS.  1156  HVDKOSTATIC  PRESS. 


If,  inBtead  of  the  mere  weight  of  the  piston,  it  be 
loaded  with  a  weight  nine  times  that  of  its  own,  the 
bunting  pKBSure  in  the  barrel  will  be  tenfold  grt^ter 
than  before. 

If,  instead  of  a  weight  upon  the  piston,  a  lever  be 
placed  abore  it,  the  increased  force  may  be  immensely 
multiplied  and  a  power  obtained  which  is  bevond 
all  others  of  M^oal  compactnen  and  facility  of  ma- 
nimtlatioD. 

Thia  is  tha  Bramah  hvdraulio  presa. 

The  first  one  erar  made  ii  in  the  mosenm  of  the 
Commissioners  of  Patenta  (En^and),  and  ia  in- 
scribed, "Bramah,  Inv*.  et  fet^.  1796." 

The  celebrated  Maudslay  was  mechanically  edu- 
cated in  Bramah's  shop. 

In  Jf  (page  1167)  the  operation  of  this  mochiDe 
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may  be  readily  anderstood.  a  is  a  reaervoir  of  wa- 
ter on  which  u  a  pnmp,  the  piston-rod  b  of  which 
is  worked  by  the  hanu-lever  e.  The  water  ia  con- 
veyed by  the  pipe  d  to  the  cylinder  e,  where  it 
elevates  the  piston  /  and  table  g,  which  rises  be- 
tween the  gnides  that  hold  the  upper  plate,  against 
which  the  object  under  pressure  is  driven.  The 
devation  of  the  table  g  ia  proportionate  to  the  quan- 
tity of  water  ii\jected.  The  power  is  proportionate 
to  the  respective  areas  of  the  pump  and  ttie  cylinder  a. 

Fig.  2627.  is  an  elevation  of  the  press  and  cross- 
section  of  the  tube  employed  in  the  Conway  tubu- 
lar bridge,  and  B  a  vertical  section  of  the  press 


and  a  portion  of  the  tubing,  a  is  the  pump  piston 
and  b  the  cylinder,  which  is  supported  upon  doable 
iron  girders  e  e,  resting  on  giraers  d,  built  in  tiie 
masonry.  Water  is  forced  through  the  pipe  e  into 
the  cylinder  by  an  engine  of  40-horse  power.  The 
piHton  has  a  cross-head  /  provided  with  clomps  g 
which  hold  the  ends  of  the  lifting  chain  links  and 
are  screwed  up  firmly  against  them.  The  alternate 
links  are  notched,  aa  shown  at  A  Jk,  so  as  to  fit  into 
corresponding  grooves  in  the  croBH-mrders  ^  which 
are  tempomnly  bolted  to  the  walls  >  k  of  the  tube. 
The  force  actually  exerted  by  the  pump  in  raising 
one  end  of  the  tube,  a  weight  of  91)6  tons,  was  two 
and  a  quarter  tons  per  square  inch. 

Three  hydrostatic  presses  were  used  at  the  raising 
<^  the  tubes  of  the  Jlenai  Railroad  Bridge.  One  of 
them  worked  at  one  end  of  the 
tabe  and  two  smaller  ones  at  the 
other  end.  The  laroer  one  had  a 
cylinder  11  inches  thick  and  20 
inches  in  internal  diameter.  Its 
lift  was  6  feet.  The  weight  of  the 
cylinder  was  16  tons,  and  of  the 
machine  40  tons.  Its  power  was 
estimated  as  equal  to  that  of 
80,000  men.  The  smaller  presses 
had  rams  18  inches  in  diameter. 

The  presses  stood  on  the  som- 
mits  of  the  piers,  and  lifted  by 
means  of  chains  having  alter- 
nately eight  and  nine  lino.  Tlie 
weight  of  a  chain  waa  224,000 
pounds.  Thejr  were  attached  to 
the  rams  by  iron  crots-heads  of 
great  thickness.  The  tn'o  chains 
passed  through  square  holes  at 
each  end  of  the  cross-head,  and 
were  gripped  above  by  clamps  of 
wrought-iron,  screwed  like  a  vise. 
At  the  lower  end,  the  chains  were 
attached  to  the  tube,  or  rather  to 
lifting-fnuneB  within  its  extrend- 
Uea,  by  three  seta  of  massive  cast- 
iron  beams,  crossing  one  above 
another,  and  secured  by  wrought- 
iron  straps  passing  over  the  upper 
pair  and  descending  into  the  not- 
torn  cells  where  they  were  keyed. 
The  ends  of  the  chains  fitted  un- 
der deep  shoulders  or  notches  in 
the  lifting  -  frames,  where  they 
were  secured  by  screw-bolts ; 
these  lifting-frames  and  beann 
added  448,000  pounds  to  the 
weight  to  be  lifted.  Each  of  the 
miodle  tubes  weighed  4,082,000 
pounds  (1,800  English  tons),  and 
they  were  lifted  by  successive  lifts 
of  6  feet  to  a  bight  of  100  feet 
>  above  tide-water.    The  motive 

force  was  two  steara-engines  of 
40-horse  power  each,  and  the  water  was  delivered 
through  ft  i-inch  pipe  into  the  qrlinder  below  the 
ram. 

That  shown  at  D,  plate  opporite  page  1150,  is 
adapted  for  pressing  the  printed  sheets  of  books,  etc. 
It  is  arranged  with  either  one  or  two  pumps  for  for- 
cing water  into  the  lifting-cylinder,  whose  piston 
raises  the  platform  on  which  the  sheets  are  placed. 
This  is  kept  in  horizontal  position  by  upright  stand- 
ards, and  Detween  it  an^  the  head  of  the  press  the 
sheets  are  compressed. 

In  the  OerhydrauHc  press  of  MM.  DeagofTe  and 
Olivier,  a  coll  «F  gut-rope  pasBing  throuf^  a  stnffing- 
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box  into  the  cylinder  is  wound  upon  an  interior  pul- 
ley, displacing  part  of  the  fluid  (oil)  and  causing  the 

Sutton  to  rise.    See  HvD&AtrLic  Pkkbs,  Fig..2617. 
iiiong  the  applicatioDS  of  the  hydrostatic  press  may 
be  found :  — 


AcuuiDulator. 
Boiler-power. 
Coal- breaking  jack. 
Crank-puller. 
Hydraulic  crane. 
Hydraulic  dock. 
Hydraulic  elevator. 
Hydraulic  hoist. 
Hydmulto  lift. 
Hydraulic  lilting-jack. 
Hydranlic  platform- lifl. 
Hydraulic  pi-ess. 
Hydraulic  pulling-jack. 
Hydmulic  punch. 
Hydraulic  shaft-straight- 

ener. 
Hydraulic  shean. 


Hydraulic  blip. 

Hydraulic  spring-tester. 

Hydrostatic  Daling-prestt. 

Hydrostatic  bellows. 

Jim-crow. 

Pipe- proper. 

Puncning-bear. 

Rail-benuer. 

Rail-puuch. 

Shaft-straighteoer. 

Ship-jock. 

Spring-tester. 

Testing-machine. 

Traversing-jack. 

Wagon-tipper. 

Wheel-jack. 

Wheel-presi. 


Hy'dro-ttat'lo-preas  Pump.  A  pump  used  in 
hydrostatic  prettses.  The  examplu  {A,  plate  oppo- 
fiite  page  1150)  gives  one  form,  q  is  the  water-cis- 
tern and  r  the  pump-burel,  which  has  a  sucking 
tnbe  t  and  a  conical  valve  a.  The  plunger  is 
operated  by  the  lever,  whicli  may  lie  pivoted  in 
either  of  the  holes  shown  at  x  on  the  standard,  to 
obtain  greater  or  less  quickness  of  stroke  ;  it  is  con- 
nected with  the  stauilard  by  a  link.  jt  is  a  safety- 
valve  and  z  the  discharge-vah'e,  the  rise  and  fall  of 
which  ia  regulated  by  a  screw  placed  over  iL  On  lift 
ing  the  plunger,  water  is  drawn  into  the  barrel  r 
through  the  tube  i,  and  by  depressing  it  the  water 
ia  forced  out  through  the  pipe  j,  tho  valve  z  rising 
to  p.irmit  its  passage.    St;e  also  0  D,  s-tmii  plate. 

Sy-vt'tygtBLph.  A  chart  indii^ting  the  com- 
parative diatributioQ  of  nun  over  a  given  geographi- 
cal surface.  See  list  under  'Oraph.  See  also  Map, 
for  list  of  lines  indicating  et^ual  conditions  of  nat- 
ural phenomena. 

Hy'gro-graph.   A  recording  hygrometer. 

Hy'grom'e-ter.  An  instrument  for  tnnsnring 
the  coinpinitive  moisture  of  the  air, 

Thev  are  of  three  kinds  :  — 

1.  "those  which  act  on  the  principle  of  aisorptim. 

2.  Those  which  act  by  cottaensntion. 

8.  Those  in  which  the  hygrom:ttric  condition  is  de- 
duced from  observations  of  a  wet  and  a  dry  bulb. 

1.  a.  Of  the  Hrst  class  is  the  h'jyroniHcr  of  Saiis- 
sure  (died  179&).  It  consists  of  a  human  hair  boiled 
in  lye,  and  acts  by  absorptiou  aud  ev.iporation,  as 
shown  at  a.  Fig.  2tt28.  A  piece  of  catgut  may  be 
made  to  extend  from  a  pin  at  one  end,  nver  a  num- 
ber of  pulleys,  and  terminate  at  the  lower  end  with 
a  smill  weight,  which  rises  and  falls  mth  changes 
in  the  length  of  the  cord,  indnced  by  hygrometric 
changes  in  the  atmasphere. 

A  hygrometer,  or  wcUhcr  prophet,  may  be  con- 
Atmcteu  by  taking  a  cigar-box  and  iuHcrting  at  ite 
center  an  upright  plvotnl  shaft  with  two  horizontal 
arms.  Around  this  are  wound  two  turns  of  a  unt- 
gut  string,  one  end  of  which  is  fastened  to  a  staple 
at  one  end  aud  the  other  to  a  spiral  spring  at  the 
other  end  of  the  box. 

Fluctuations  in  atmospheric  hnniidity  cause  the 
string  to  extend  or  contract,  as  the  case  may  be, 
turning  the  shaft  partially  round.  If  to  the  end  of 
one  arm  a  toy  figure  of  a  mower  he  attached,  and  to 
the  other  a  figure  holding  an  umbrella,  openings  be- 
ing cut  to  represent  doors  in  the  side  of  the  box, 
fronting  eadi  fignre,  the  figure  holding  the  umbrella 


will  come  out  when  the  air  is  moist  and  retire  as  the 
weather  becomes  dry,  allowing  the  mower  to  come 
forth. 

lab,  a  human  hair  is  fastened  at  the  npper  end 
to  a  screw,  aud  at  the  lower  end  passes  over  a  pulley 
which  has  a  radial  pointer.   A  weight  keeps  the 


hair  ti^^ht,  and  its  expansion  or  contraction  causes 
the  pointer  to  traverse  on  the  graduated  arc. 
Moisture  makes  the  hair  longer,  and  allows  the 
pointer  to  rive,  and  diy  weather  faas  the  reveTse 
effect  The  0°  and  100°  form  the  extremes  of  dryness 
and  wetness :  one  ia  obtained  from  an  atmosphere  arti- 
ficially  dried,  and  the  other  by  the  sbsolute  satutv, 
tion  of  the  air  with  moisture.  The  intervening 
space  is  then  divided  into  100  equal  jmiM. 

b.  An  alcoholic  solution  of  camphor,  saltpeter, 
and  muriate  of  ammonia,  in  a  gla&s  tnbe,  has  been 
suggested  for  a  weather  guide.  Changes  of  weather 
are  stated  to  render  the  solution  turbid,  or  clear  it, 
as  the  condition  may  be.    Its  value  is  doubtful. 

c  An  arm  is  balanced  upon  an  axis  so  as  to  be 
horizontal  at  the  zero  point,  and  provided  at  one 
end  with  an  absorbent  substance,  siich  as  a  piece  of 
s{Mnge.  When  the  air  is  relatively  moist  the  sponge 
will  abnorb  water  and  become  heavier,  so  that  the 
pointer  rises  against  th«  grKluated  arc  und  indicates 
rain  ;  converjiely,  dry  air  causes  the  spon^  to  part 
with  some  of  itsmoistnrr,  and,  becoming  lighter,  the 
pointer  falls, 

2.  Daniell's  hygrometer  c  determines  the  moisture 
of  the  air  by  indicating  the  dew-jwint,  or  the  Urn- 
pemture  at  which  moisture  is  deposited  the  air. 
It  consists  of  a  bent  tube  of  glass  with  a  bnlb  at 
each  end.  The  legs  of  the  tnbe  are  of  unequal 
length,  and  the  lower  one,  which  in  of  black  glass, 
contains  a  Httle  ether,  into  which  dips  the  biub  of 
a  small  and  delicate  thermometer,  whose  stem  oc- 
cupies the  cavity  in  the  lep  of  the  tnbe.  The  whole 
tube  contains  ether  and  its  vapor,  the  air  having 
been  removed.  The  npper  bulb  is  covered  with  a 
piece  of  miislin.  The  support  of  the  instrument 
has  another  thermometer  which  the  temperature 
of  the  air  is  denoted. 
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When  an  observation  is  to  be  nisde,  s  little  ether 
is  poured  upon  the  muslin  ;  this  evaporates  and 
cools  the  contents  of  the  tube,  abstracting  heat  from 
the  lower  bulb  b;  the  Taporization  of  its  contents. 
As  soon  as  the  htver  bulb  has  cooled  sufficiently  to 
eondenae  the  moiBtare  of  the  atmosphere,  dew  will 
be  observed  to  condense  upon  it,  and  the  tempera- 
tare  is  to  be  noted  as  indicated  by  the  thermometer 
ill  the  tube.  If  the  air  be  mout,  dew  will  commence 
to  deposit  on  the  lower  bulb  on  a  slight  reduction 
of  temperature  ;  if  the  air  be  dry,  it  will  require  a 
relatively  sreater  reduction  of  temperature.  The 
point  at  which  qwistnre  ctHninences  to  form  on  the 
bnlb  is  the  "dew-point,"  and  this  ascertained,  in 
connection  with  the  temperature  of  the  air,  will 
enable  the  hygrometnc  condition  of  the  air  to  ha 
determined  by  tables  prepared  for  the  purpose  ;  as 
to  the  elasticity  and  density  of  the  aqueous  vapor, 
its  weight  in  a  cubic  foot  of  air  ;  the  degree  of  diy- 
ness  either  upon  the  scale  of  the  thennonicter  or  the 
hysrometer,  and  the  rate  of  evaporation. 

Id  the  rlimate  of  England  the  dew-point  is  seldom 
more  than  30°  below  the  temperature  of  the  air,  but 
in  the  Deccan,  in  India,  with  the  tfemi>erature  of 
the  air  at  90",  the  dew-point  has  been  seen  at  29°, — 
making  the  degree  of  dryness  61°  thermometric. 

Professor  Daniull  states  that  "the  more  accurate 
mode  of  expressing  the  moiatura  of  the  air  from  au 
observation  of  the  temperatum  and  dew-iwint  in  by 
the  qnotient  of  the  division  of  the  elas'tieity  of  the 
vapors  at  the  real  atiiioiphmc  temperature,  by  the 
elasticity  at  the  temijerature  of  the  dew-point ;  for, 
calling  the  term  of  satnration  1,000,  as  the  elasticity 
of  vapor  at  the  temperature  of  the  air  is  to  the 
elasticity  of  vapor  at  the  temperature  of  the  dew- 
point,  so  is  the  term  of  saturation  to  the  observed 
dcf^ree  of  moisture, 

"Thna  with  regard  to  the  obmrvation  in  the 
Deccan  — 1.430  :  0.194:  :  1000:  135, —the fourth 
term  is  the  degree  of  moistnre  on  the  hygrometric 
scale." 

3.  dearetwodifferentformsofHason'shygrometer. 
In  this  two  thermometers  are  placed  side  by  side, 
the  bulb  of  one  being  covered  with  muslin  or  simi- 
lar material,  luid  wetted  with  water  when  an  obser- 
vation is  to  be  mode.  The  dimished  temperature  of 
the  wet  bnlb,  due  to  the  evaporation  of  the  moisture, 
is  com]iared  with  the  natural  temperature  of  the 
other  bulb  ;  the  temi>erature  and  the  difference  af- 
ford the  data  for  determining  the  hygrometric  con- 
ditionB. 

In  «  the  bulb  of  one  thermometer  is  kept  con- 
stantly moist  l^m  a  cistern  fixed  on  the  plate,  to 
which  the  two  are  attached. 

This  is  the  most  nseful  form  of  hygromefc-r.  The 
theoretical  relation  between  the  indications  of  the 
two  bulbs  and  the  humidity  of  the  air  is  rather  com- 
ply and  has  given  riae  to  much  debate  ;  it  is  usual 
to  effect  the  reduction  by  tobies  which  have  been 
empirically  constmcted  by  comparison  with  the  in- 
dications of  the  dzw-poifU  instrumeiit  of  Daniell. 
The  British  tables  fur  this  purpose  were  constructetl 
byGlaislier;  edition  of  1856  preferred.  They  are 
based  npnn  a  comparison  of  the  simultaneous  readings 
of  the  wet  and  dry  bulb  thermometeni,  and  of  Dan- 
iell'a  hygrometer,  taken  for  a  series  of  yeare  in  Green- 
wich Obaervatoiy,  in  Toronto,  and  in  India.  The 
ratio  between the-two  readings  is  not  e<inal  at  all  de- 
grees of  temperatnre  as  marked  on  the  dry  bulb. 
When  thw  temperature  —  the  natural,  it  may  be 
called.  —  is  53°  F.  the  dew-point  is  aa  much  below  the 
tee<  fru/fr  as  the  latter  is  below  53°  F.,the  tein]terature 
of  the  air.  At  higher  temperatures  the  wet-bulb  read- 
ing is  nearer  to  the  dew-point  than  to  the  air-tem- 


rature,  and  the  reverse  is  the  case  at  temperatures 
low  53°  F.  See  Psychiiometer. 
Two  citations  fiom  "  Cosmos  "  ai-e  not  irrelevant : 
*'  In  the  brilliant  period  of  the  foundation  of  'math- 
ematical natural  ptiilosc^hy,'  attempts  to  investigate 
the  moisture  of  the  atmosphere  iu  its  connection 
with  variations  of  temitcmture  and  with  the  direc- 
tion of  the  wind  were  not  wanting.  The  Academla 
del  Cimento  conceived  the  happy  idea  of  determin- 
ing the  quantity  of  vnjior  by  evaporation  and  pre- 
cipitation. The  oldest  Florentine,  hygrometer  was 
accordingly  an  apparatus  in  which  the  quantitv  of 
piecipitate<l  water  run  olT  was  determined  by  weu;ht. 
To  this  condensation  hygrometer,  which,  aided  by 
the  ideas  of  LeRoy,  han  gradually  led  in  our  own 
days  to  the  exact  psychrometric  methods  Of  Dalton, 
Daniel],  and  Auguete,  there  were  added,  according 
to  the  example  previously  set  by  Leonanio  da  Vinci, 
the  absorption  hygrometers,  made  of  animal  or  vege- 
table substances,'  of  Santorio  (1626),  Torricelli  (1626), 
and  Molyneux.  Catgut  and  the  beard  of  the  wild 
oat  were  used  almost  at  the  same  time.  Instruments 
of  this  kind,  founded  on  the  absorption  of  the  aque- 
ous vapor  coutained  in  the  atmosphere  by  oi^anic 
substances,  were  provided  with  indexes  and  connter- 
poiseft,  and  were  very  similar  in  construction  to 
Saussure's  and  Deluc's  hair  and  whalebone  hygrome- 
tera ;  but  the  instruments  of  the  seventeenth  cen- 
tury were  deficient  in  the  determination  of  fixed  wet 
and  dry  points,  so  necessary  for  the  consparison  and 
understanding  of  the  results.  This  dmderatum  was 
at  last  supplied  by  Begnault,  but  without  reference 
to  the  variation  which  might  be  occasioned  by  time 
in  the  susceptilHlity  of  the  hygrometic  subetances 
employed,  rictet,  however,  found  that  the  hair  of 
a  Onanche  mummy  from  Traerifle,  whidi  might  be 
a  thousand  years  old,  employed  in  a  Sanssure  s  hy- 
grometer, still  )K»sees8ed  a  satisfactory  d^ree  of 
sensibility." 

'"The  admiral'  [Columbus],  says  Fernando  Colon, 
ascribed  the  many  refreshing  ftdls  of  rain  which 
cooled  the  air  whilst  he  was  sailing  slong  t^e  coast  of 
Jamaica,  to  the  extent  and  density  of  the  forestswhich 
clothe  the  mountains.  He  takes  this  opportunity  of 
remarking,  in  his  ship's  journal,  [hat  *  lormeily  then 
was  much  rain  in  Madeira,  the  Canaries,  and  the 
Azores ;  but  since  the  trees  which  shaded  the  ground 
have  been  cut  down,  rain  has  become  much  more 
rare.'  This  warning  has  remained  almost  unheeded 
for  more  than  three  centuries  and  a  half." 

Hy'^iro-ineVzlo  Bal'anoe.  An  instrtunent  for 
indicating  the  relative  density  of  the  air,  and  conse- 
quent cliances  of  rain  or  dry  wealher.  It  oou6i«ts 
of  a  balance,  from  one  arm  of  which  in  suspended  a 
brass  weight  and  from  the  other  a  Inrge,  thin,  hol- 
low cylinder.  The  two  ai-e  arranged  so  an  to  be  in 
equilibrium  at  a  given  density  of  the  atmosphere,  and 
it  is  evident  that  if  the  air  become  heavier,  the 
lai^  cylinder,  displacing  more  air  tlian  the  solid 
weight,  will  become  more  buoyant  and  ascend.  If, 
on  the  contrary,  the  air  become  lighter,  it  will  dnk. 
A  rod  descending  from  the  scale-beam  sei-ves  to  indi- 
cate, on  the  ^duated  arc  below,  the  comparative  den- 
sity of  the  air  at  the  time  of  making  the  observation. 

If  the  air  be  heavy,  fine  weather  may  he  expected ; 
bnt  if  the  cylinder  sink,  rain  usually  Tollows. 

By'gro-8C<^>e.  An  instrument  for  indicating 
the  degree  of  moisture  of  the  atmospherp.  See  Hy- 
OROMETEii ;  Deschanel's  "ITat.  Phil.,"  Part  II., 
p.  367.    See  Psychromktkr. 

By-pee'throm.  {ArOtiUclUTe.)  That  portion  of 
the  interior  of  a  building  which  is  not  protected  by 
A  roof.  The  ancient  temples,  which  were  entirely 
I  uncovered,  were  said  to  be  hypeethral 
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Hy'per-thy'rum ;  Hy'per-thy'non.  {Arc/U- 
iceture.)  That  part  of  the  architrave  wliich  U  over 
a  door  nr  niQcluw.    See  Hi;ad-molD[Kg. 

Hy'pben.  A  mark  (-)  for  joining  the  parts  of 
a  coiiiiraund  woitl,  or  indicating  a  breuc  in  a  Giugle 
word  Ht  the  end  of  a  line. 

Hy'po-Oaust.  {Building.)  A  furnace  for  heat- 
ing a  building  by  hot  air  conducted  under  the  floor 
and  through  the  walls. 

They  were  iue4l  by  the  Romans  for  heating  their 
baths.  One  kind  was  constnicted  witU  flues  run- 
ning under  the  floor,  and  was  heate<l  from  the  out- 
uide  of  the  building,  and  another  was  fonned  like  a 
low  chainlter,  its  ceiling  Hupportvd  by  small  pillars 

or  dwarf 

F)i.262».  walls.  This 

m!:mi>',^y/'.>j^z»^^,'.y/y^>>>^-  ^  was  imme- 

diately be- 
neath the 
baths  to  be 
heated,  and 
Bometimes 
had  flues 
leading  to 
other  apart- 
ments. 
Fig;  2629,  A, 
iB  a  plan  and  sec- 
tion of  one  dis- 
covered at  Lin- 
coln, England. 
This    was  24J 
feet  long,  9|  feet 
wide,    and  26 
inches  high  in 
the  clear.  Tlie 
ceiling,  which 
formed  the  floor 
of  the  apartment 
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above,  was  of  large  bricks  laid  in  mortar,  over  which 
were  tiles  covered  with  stucco,  the  whole  being 
about  10  inches  thick.  The  products  of  combustion 
from  the  flre-chamber  a  passed  through  the  arched 
opening  6  into  the  hypocaust,  and  were,  it  is  supposed, 
dischaiged  aXd\  c  is  believe<l  to  have  been  a  flue 
leading  to  another  a(Kirtnient.  The  lurge  fii'e  space 
was  necessary,  ns  the  Romans  did  not  employ  chim- 
neys for  increasing  the  draft. 

Hypocauats  ura  in  general  use  in  Northern  China, 
where  the  winters  are  severe.  B  illustrates  their 
mode  of  construction.  They  are  located  beneath  the 
floor  of  the  bou.se,  and  huve  two  flues  a  b,  c  d,  at 
right  angles.  Thc^i  have  a  number  of  openings, 
which  distribute  the  heat  to  all  parts  of  tne  floor, 
which  is  paved  with  tdes  or  flagstones,  e.  c  are  Hues 
for  carrymg  off  smoke.  Tlie  scats  and  sleemng- 
places  are  Slso  heated  by  this  arrangement.  They 
are  built  of  brick  and  are  hollow,  communicating 
with  the  liyjKKaust  below.  The  fuel  employed  is 
composed  of  a  mixture  of  flne  coal,  clay,  earth,  cow- 
dung,  or  refuse  vegetable  matter,  formed  into  balls 
and  dried.  In  houses  of  an  inferior  class,  a  sort  of 
stove,  built  into  one  corner  of  the  room,  is  used. 

Hypocausts  were  in  use  by  the  emirs  of  Cordova, 
from  the  ninth  to  the  tbirteenth  century,  the  heat 
being  conveyed  by  cnliducis  to  the  winter  apart- 
ments.   See  Bath  ;  nuATiso-AvrARATi's. 

Hy'po-der'mlc  Syr'inge.  {Surgical.)  An 
instrument  for  administering  subcutaneous  injec- 
tions of  solution  of  morphia,  for  the  puqKise  of  re- 
lieving pain.   It  consists  of  a  syringe  with  graduated 


barrel  or  rod,  and  a  canula  of  silver  or  steel  whioh 
has  a  point  for  penetration  and  an  opening  for  ejec- 
tion of'  the  liiiuid.  The  illustration  a  b  c  shows  a 
form  with  a  glass  tube,  a  graduated  rod,  and  detach- 
able points  of  two  shapes, 

d  eia  A  form  of  hypodermic  syringe  to  be  carried 
in  ft  pocket-case.    The  point,  inclotiiug  the  wire- 
Fig.  26W. 


Hfpodtrmie  ^fnng*. 

cleaner,  fits  into  a  hollow  graduated  piston.  The 
barrel  is  an  ordinary  silver  tube,  the  size  of  No.  10 
catheter,  and  is  six  inches  long.    See  also  Acu- 

rUNCTUKATOK. 

Hy'po-tra-obeli-tiiiL  {Ardiiiecture.)  The  neck- 
ing of  a  cohimn  in  the  classiral  orders,  consisting  of 
several  narrow  cinctures  cut  into  the  shaft  at  the 
base  of  the  echinus. 

Hyp40iii'e-ter.  An  instrument  for  measuring 
bights  by  observing  difTerencea  in  barometric  press- 
ures at  different  altitudes. 

Notably,  an  instrument  for  determining  altitudes 
by  observation 

of  the  boiling-  "k-  =581. 

points  of  water. 
It  has  a  water- 
vessel,  lamp, 
and  thermome- 
ter. The  exam- 
ple shows  the 
instrument  and 
the  case  in 
which  it  is 
packed  for 
transportation 
on  tlie  back  of 
a  tourist  or  at- 
tendant. 

Wollaston'a 
ap)taratus  for 
measuring 
bights  by  the 
temperature  of 
boiling  water  hoa  a  mercurial  thermometer  with  a 
very  large  bulb  and  a  stem,  which  has  a  length 
of  one  inch  for  every  degree  of  the  scale.  This  is 
read  by  a  vernier  to  thousandths.  It  is  found  that 
a  diflerence  of  barometric  pressure  of  0.589  inches 
is  e()uivalent  to  1°  in  the  boiling-point,  or  530  feet 
of  ascent  at  moderabt  elevations. 

Tables  have  been  constructed  for  use  with  the  ap- 
paratus, showing  the  precise  elevation  corres[X)ndiiig 
to  different  temperatures  of  boiling  water. 

Hys'ter-om'e-ter.  An  instrument  for  ascertain- 
ing the"  size  of  the  uterus. 

HyBWo-tome.  {Surgical.)  A  knife  for  ope- 
rations upon  the  womb  ;  notably  the  Cesarian  aec- 
tioQ. 
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Ibe-an'olior.  {^^aulieal.)  A  bent  bar  whose 
pron^  enters  tt  hole  in  the  ice  ;  to  the  other  end  a 
moonng-hawBer  is  bt^nt. 

loe-ap-pU'an-oes.   See ;  — 

Ice^nchor.  Ice-hook. 

Ice-apron.  Ice-honse. 

Ice-beam.  Ice-leveler. 

Iceberg-alaniL  Ice-locomotive. 

Ice-boat.  Ice-making; 

Ice-box.  Ice-marker. 

Ice-breaker.  Ice-pick. 

Ice-calk.  Ice-pitcher.  • 

Ice-carriage.  Ice-plane. 

Ice-chain.  Ice-plow. 

Ice-chest.  Ice-preserrer. 

Ice-chisel.  Ice-saCe. 

Ice-claw.  Ice-sandal. 

Ice-cream  ftvezer.  Ice-aaw. 

Ice-creeper.  Ice-ftcraper. 

Ice-croBiier.  Ice-ahaver. 

Ice-cutter.  Ice-apade. 

Ice-cutting  machine.  Ice-tongs. 

Ice-elevator.  '  Ice-tools. 

Ice-a'proo.  {ffydraulie  Engiaeering.)  An  ice- 
breaker or  ttarltHg  to  protect  the  upper  end  of  a 
bridge-pier.  It  presents  an  inclined  edge  up  stream 
to  break  a  field  or  cake  of  floating  ice,  or  to  sustain 
the  pressure  of  a  gorge  of  ice,  and  prevent  the  direct 
dislodgiug  push  of  the  ice  upon  the  pier. 

The  ice-aprons  of  the  Eadn's  St.  Louis  Bailway 
Bridge  are  200  feet  long  and  60  foet  wide,  and  pre- 
sent an  angle  of  45°  to  the  current.  The  frames  are 
of  squared  oak  timber,  with  three-inch  oak  planking 
and  Aa  18  sheet-iron  akin. 

loe-beam.  A  guard-plank  at  a  ship's  bow  to 
fend  olf  ice. 

IcelieTg-a-Iarm'.  A  thcrmometrical  de\-ice  to 
indicate  the  vicinity  of  iceberf^s  by  the  cooling  of 
the  water,  which  is  made  to  spring  an  alarm. 

^)e-boat.  1.  One  Employed  for  traveling  ou 
ice.     '  .  ; 

The  iee-boaia  on  the  Haeze  and  Y,  in  Hollalii'ft 
consiat  of  ordinary  boats  mounted  on  runners.  The 
boat  rests  on  transvetw  pieces,  which  are  secured  t<j 
a  pair  of  parallel  runners  resembling  those  of     .^  -^ 
skates.  The  extremities  of  the  transverse  pieces  fJQf' 
serve  as  outriggers,  from  which  stays  pass  to 
the  mast-heads  of  the  craft  to  pmenre  the 
boat  from  beiug  careened  in  its  cradle  when 
the  sails  are  spread.    The  lower  edge  of  the 
rudder  is  shar]>ene4  to  give  it  a  sufficient  adhesion 
to  the  ice  to  enable  it  to  swerve  the  boat 

A  boat  can  be  made  of  a  few  planks,  three  skate- 
irous  a  mast  and  sail,  at  a  coat  of  a  few  dollars. 
The  boat  is  V-sbaped,  composed  of  three  planks, 
two  fonning  the  sides  and  one  the  base,  which  is  the 
Item.  Under  each  angle  are  skate-irons  hung^  on 
(rivets  to  allow  swing.  The  craft  is  steered  the  iron 
at  the  apex  or  bow.  The  rin^ug  is  usually  sloo)) 
or  yacht  rig.  These  boats  sail  admirably,  and  may 
be  numbered  on  the  Hudtion  by  scores  ;  something 
over  a  hundred  being  owned  by  the  various  clul« 
and  by  private  persons.  Regattas  take  place  on  this 
liver  daring  the  winter  season  when  tne  condition 
of  the  ice  and  state  of  the  wind  invites.  Attempts 
to  utilize  ice-boats  for  passenger  and  freight  travel 
have  not  as  yet  been  successful,  owing  to  several  un- 
certainties in  themselves  and  their  mode  of  going, 


the  state  of  the  ice,  the  state  of  the  wind,  and  the 
probable  condition  of  the  cargo  if  the  ice  break. 

2.  A  steamboat  having  a  sharp  and  heavily 
strengthened  prow  and  bow  for  forcing  its  way 
through  ice  in  a  harbor  to  keep  a  passage  open  for 
vessels.  A  favorite  form  of  prow  is  a  long  ram,  pre- 
senting an  inclined  edge  to  the  ice,  which  is  litted 
by  and  broken  across  the  sharp  back  of  the  ram. 

loe-box.  A  chest  for  domestic  use  for  keeping 
cool  pn»vision8  liable  to  spoil  in  v  ann  weather. 

Icfr-break'er.  1.  a.  A  structure  for  the  protec- 
tion of  bridge-piers,  etc.  It  is  of  masonry  or  timber. 
In  the  Victom  Bridge  across  the  St.  Lawrence  at 
Montreal  it  is  a  loQg,  sloiung  ridge  of  atone  ]>re- 
sented  up  stream,  anofonnuig  a  wedgeishsped  star-, 
ling. 

Other  ice-breakers  are  starlings  of  pilet  or  er&ia. 
See  IcK-APKON.   Sec  also  PivoT-BBiuaE. 

b.  A  pier  arranged  with  reference  to  the  current, 
to  prevent  access  of  ice  to  the  vessels  in  a  harbor. 

2.  An  ice-breaJcer  for  harbors  is  a  steam-vessel  pro- 
vided  with  means  for 
opening   or  keeping  Flg.26a2. 
open  a  channel  for 
ships. 

loe-oalk.  A  spiked 
plate  to  be  worn  on  the 
heel  to  keen  the  wear- 
er from  slipping  on 
ice. 

Ice-oax'rlage.  A 

plat  fo  I'm  on  runnel's, 
and  with  a  means  for 
propulsion  on  ice.  The 
toothed  wheel  holds 
to  the  ice,  and  is  turned 
by  a  small  spur-wheel,  which  is  engaged  by  a  lareer 
vheel  actuated  by  a  doable-ended  pawl  lever.  Tne 

ns<a688. 


Jct-Caik. 


Ict-Carriai*. 


brake  consists  of  a  pointed,  vertically  moving  bar, 
which  is  ordinarily  kept  free  from  the  ice  by  a 
spring. 

Ice-chair.  A  chair  on  runners  to  hold  a  lady 
who  is  pushed  along  by  a  skater  in  the  rear. 

Ice-cbeat.  A  form  of  domestic  ice  -  chamber 
having  apartments  for  the  ice  and  the  provisions, 
the  food-chamber  being  cooled  by  air  conducted  to 
it  from  the  ice-box  or  by  the  cold  side  of  the  latter, 
which  forms  a  part  of  the  inclosure  of  the  food-cham- 
ber. In  the  example,  the  ice-box  has  an  arched 
bottom  and  perforated  depressions  that  connect  with 
the  drip-pans.  A  lai^ge  refrigeiatin^  surface  is  there- 
by exposed  to  the  air  of  the  presemiig  chamber,  and 
the  temperature  ia  reduced  b^  contact  of  the  drip. 

loe-ohla'aL  A  socket  chisel  with  a  long  handle, 
used  in  cutting  holes  in  ice,  either  in  Arctic  explo- 
rations or  as  a  starting-point  for  the  saw  in  gather- 
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Fig.  2684. 


ing  ice  Tor  use.  |  loe-ont'- 
AUo  for  striking  ting  Ma- 


rotr  blocks  after 
they  ape  partiul- 
Jy  detached  by 
the  cutter.  See 
e  /,  Fig.  2658. 

Ic«-0law.  A 
rope  and  jMir  of 
claws,  for  grap- 
pling ii'e-blocks. 
See  A:,  Fig.  2658. 

loe-oream 
Freea'er.  A 
machine  in 
which  ■  creftni, 
custard)  or  lem- 
onade in  stirred 
within  a  metal- 
tub  of  mingled 


He  vessel  which  is  ptaiiged  in 
broken  ice  and  salt. 
The  dasher  has  rertical  reciprocation  by  the  play 
of  a  crank-pin  in  a 
1%.  W8&.  horizontet  slot  of  its 

crass-head.    The  ver- 
tical and  pivoted  scrap- 
ers have  rotary  and 
rpciprocating  motions 
^       respectively  to  clear 
I         the  can  sides.  The 
^_~,paddl»    throw  the 
■***^eream  ontward.  The 
can  may  be  rotat- 
ed or  the  dasher 
reciprocated  sin- 
gly, if  desired. 


ohloa'.  One 

for  cutting 
kerfs  in  pond 
ice,  to  reduc-e 
the  Hurface  tu 
striiw  which 
are  afterwards 
broken  into 
blocks  by  the 
axe  or  spade. 
In  the  exam- 
ple, it  is  a  cir- 
cular saw  on 
a  sled,  which  ^ 
is  drawn  ^a 
horse.  The 
saw  receives  motion  from  a  serrated  wheel  which 
engages  the  ice,  and  is  vertically  adjustable  by  a 
rack  and  pinion  operating  its  joumu-franie.  See 
also  «v  Fig.  2658. 

assB 


Ut-CUUr. 


tct'Crtam  Frt*x*r, 


UfOteper. 


loe-creep'flr.  A  socket  for  the  lieel  of  a  boot, 
having  spurs  to  prevent  slipping  on  ice.  In  the 
illustration,  it  is  ritiuwn  inverted. 

Xo»«nub'«r.   An  implement  for  breaking  ice 

F1(.9B87. 


into  small  frag- 
ments for  cool- 
ing beverages. 
In  the  exam- 
ple, the  ice  is 
forced  through 
the  grated  bot- 
tom of  the  cyl- 
intler  by  means 
of  the  lever  pis- 
ton. 

XOft-oaVter.  A  plane  for  shaving  ice  for  cooling 
bererages. 

In  the  example,  a  reciprocating  ]>lane  moves  un- 
der a  hoppiT  in  which  is  a  block  pmvided  with  a  rod 
for  pnshinc;  the  ice  against  the  plane.    Under  the  j 
hopper  and  below  the  plane  ia  a  spring  for  holding  j 
a  tumbler  into  which  toe  cut  ice  (alls.  See  also  Ic£- ' 
PLANE. 


JtfCuUing  Xackau. 

loe-^'e-TM-tOT.   A  machine  for  lifting  bloct-ice 
from  one  level  to  another,  as  from  the  pond  level  to 
the  ice-houKC  ;  in  the  ice-house  from  one  level  to  an- 
other, and  BO  forth. 
There     are     several  >M0. 
kinds.     In  one,  the 
ice  is  pushed  up  a  spi- 
ral incline  by  the  amis 
projecting  radially 
from  a  vertical  rotat- 
ing oentral  post. 

Fig.  2641  ia  another 
form,  in  which  an  end- 
li-sa  chain  has  a  series 
of  hooks  R  which  grab 
the  blocks  of  icp  and 
draw  them  np  tlie  in- 
cline O  E.  This  is 
matle  in  sections 
hinged  together,  no  as  to  permit  either  of  the  upper 
sections  to  be  placed  at  difFerent  angles  to  discharge 
the  ice  at  different  elevations.  The  frame  support- 
ing the  driving-wheel  of  the  endless  chain  has  a 


jM.£ltraior. 
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spring'  }>ir  which  MtaHv  iMwiS'^  V|kplMaB  In  «n- 

Ice-book.  A  hw^  ix.'haSSmiv  fta4| 
trEiii&[n>rini^  it  on mjrc ta  «. HUM  irJu^  ^flr 

son  hg—a^  Plutonili  iwntej^^naw,  col- 
laet*d  DB  ikn  mamt^sa  ivtJtg  ^  vttdstt  month*, 
nu  pniwrvtid  duriofl  the  aanimer  ill  deep  -^in  cdv- 
eMd  fdth  «oarm  eTatb»  and  with  rlmff.  Watvr 
couleJ  with  sriuw  wa.-*  miisiilt'rmi  n  yn^jit  lux- 
ury.   TVifDi' I'i hid  (mUs  it 
ambniaial  Jrink,  but  AtiA-  Fig.  ani. 
t^tle  Bnmsia  lurviioilbtedlite 
hnhliAilaeM.    Solanum  re- 
ioBtoib  UiW  in  Pror.  xxv. 
the  colli  of 


hftjTcst,  sols  a^bh^t  mBBKUiser  to  tbbm  thai  smil 
him ;  for  lie  nfnwbeth  the  sou  of  hu  master." 

When  AlexaaJer  tbfl  Great  beueged  Patra,  he 
caused  thirty  trenches  to  be  dug  aad  filled  with 
snow,  which  was  covered  with  oak  branches,  and 
kept  a  loDj;  time. 

Id  Purtu^l.  "snow  is  collected  in  a  deep  galley, 
and  grass  or  green  soda, 
covered  with  sheep-dung, 
is  thrown  over  it,  and  un- 
der these  it  is  so  well  pre- 
served that  the  whole  sum- 
mer through  it  is  sent  the 
distance  o[  sixty  Spanish 
miles  to  Liabon  "  ;  at  least, 
such  was  the  case  in  the 
last  century. 

In  Sontbem  Europe  and  Asia  Minor  it  may  be 
observed  that  snow  is,  and  always  haf<  been,  used 
instead  of  ice,  being  more  easily  attainable  from  the 
snmmita  of  the  mountains,  while  ice  must  be  either 
imported  or  made  artiticially.  The  Appenines,  the 
Sierra  Nevada,  and  other  mountains  ot  South 

Europe,  yield  an 
>lg-9BU-  inexhaustible 
supply  in  winter 
in  r^ons  where 
snow  seldom  or 
never  fulls  on  the 
plains  below,  and 
a  very  slight  pro- 
tection from  the 
heats  of  summer 
suffices  to  preserve 
it  at  consiiierable 
elevations  above 
the  sea,  where  the 
thermometer  nev- 
er ranges  very 
high. 

At  least  one 
natural  ice-house 
has  been  discov- 
ere<i  on  Mount 
£tna,whereava3t 
deposit  of  snow, 


covered  by  a  mass  of  ashes 
and  lava,  has  be<tn  pre- 
served for  untold  ages. 

The  highest  natural  tem- 
perature authentically  re- 
corded was  at  Bagdad,  in 
1819,  when  the  themome- 
ter  in  the  shade  indicated 
120°  Fah.  On  theweet  coast 
of  Africa  the  heat  is  nearly 
as  great.  The  men  em- 
ployed in  the  English  ex- 
pedition to  Abyssinia  Uiink 
that  Aden  is  the  hottest 
hole  on  earth. 

Burckhardt,  in  ^;ypt, 
and  Humboldt,  in  wuth 
America,  observed  117* 
Fah.  in  the  shade. 

About  -  70'  is  the  low- 
est temperature  observed 
by  our  Arctic  navigators, 
liatterer,  a  German  chem- 
ist, obtained  ~  220'  Fah. 
Faraday  obtained  -  16tf° 
Fah.  Neither  succeeded  in 
freezing  -pure  alcohol  or 
ether. 

Fig.  2642  is  a  sectional 
view  of  an  ice-house  for  hrewers  and  butchers.'  It 
has  an  ioe-chomber  B  and  cooltng-vault  A,  provided 
with  one  or  more  ventilators  /. 

Ioe-l«T'el-er.  An  implement  for  leveling  the 
surface  of  j>ond  ice.  It  has  an  oblong  frame,  upon 
ttie  front  side  of  which  is  affixed  a  cutting-edge  of 

ni.aB48. 


lK-£«c«I(r. 


Steel.  From  the  forward  end  a  tongue  projects, 
and  from  the  rear  a  guiding-pcde  with  a  bent  knee, 
composed  of  a  metallic  rod  that  runs  upon  the  ice: 
A  wide  board  is  adjusted  to  the  front  side  of  the  frame 
for  removing  snow. 

Ice-lo-oo-ino'tive.  A  traction  engine  for  run- 
ning on  ice  ;  one  constmcted  by  Messrs,  Neilson  of 
Glasgow,  and  employed  for  conveying  passengers 
end  freight  between  St.  Petersburg  and  Cronstadt, 
has  two  driving-wheels  five  feet  m  diameter  and 


he-Hoytu. 


lee-tioeomoHte. 

stndded  with  spikes.  The  front  part  rests  on  a 
sledge,  which  is  swiveled  and  may  be  turned  by  the 
wheel,  which  has  an  endless  screw  working  a  pin- 
ion tlut  tnms  a  B<^ent  rack  attached  to  the  sled- 
body.    The  cylinders  are  10  inches  in  diameter  and 
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22  inches  stroke.  The  weight  of  the  engine  is  12 
tons,  and  it  attains  a  speed  of  18  miles  luiliour. 

loe-mak'ing,  £vaponitioa,  radiation,  liquefac* 
tion,  and  iiuddeu  reduction  of  pressure,  are  the  causes 
by  which  the  tempeiatnre  of  s  body  may  be  de- 
pressed. 

Clftss  1.  Viiporization. 

This  includes  those  processes  whiah  depend  tii>on 
the  TaporizatioD  of  water,  ether,  ammonia,  benzole, 
etc.,  wuich,  in  assuming  the  vaitorous  form,  change 
sensible  heat  to  latent,  extracting  it  from  the  objects 
most  convenient  thereto,  —  in  this  case  a  reservoir 
of  water  whose  contents  are  thereby  congealed. 

In  thU  class  are  the  atomizers  or  spray  apparatus. 

One  form  of  this  machine  is  founded  uiwn  the  old 
practice  in  Hinilo:)tan,  of  cooling  wat«r  by  theeran- 
oration  from  the  outer  surface  of  porous  vessels 
through  which  the  contents  percolate.  A  part  is 
thus  sacrificed  in  cooling  the  remainder,  the  water 
in  its  antpoi-Btiou  renderinfr  latent  the  heat  abatiHct- 
ed  from  toe  contents  of  the  jar.  The  extent  to 
which  this  process  is  carried  determines  whether  the 
water  is  cooled  to  the  freexlng-point  or  not. 

A  modification  of  this  device  is  found  in  wrapping 
a  non-porous  jar  or  other  vessel  with  a  bibulous 
covering,  which  is  kept  wet  and  subjected  to  a  draft 
of  air.  The  contents  of  the  vessel  part  with  their 
sensible  heat  in  famishing  the  heat  required  by  the 
erapnratton  of  the  water  in  the  envelope. 

"  Protagorus,  relating  the  voyage  of  King  Antio- 
chus  down  the  river  Nile,  says ;  *  They  expose  the 
water  in  Urge  earthen  eweni  on  the  top  of  the  housn, 
and  two  slaves  are  kept  sprinkling  the  vessels  with  wa- 
ter the  whole  night ;  and  at  daybreak  they  bring  them 
down  and  immerse  the  ewers  in  water,  which  is  ased 
without  snow,  as  it  is  cool  enough.'  "  — Deipnotoph- 
iat». 

The  opinion  prevailed  among  the  ancients  that 
water  previously  boiled  or  heated  was  more  readily 
cooled,  and  in  Egypt  and  other  warm  countries 
earthen  vessels  filled  with  lioiled  or  heated  water 
were  exposed  to  the  air  during  the  night,  and  in  the 
morning  placed  in  a  pit  or  cellar  andlwund  around 
with  frrah  or  green  plants  which  were  moistened  with 
water,  and  preserved  their  contents  cool  throughout 
the  whole  dny.  In  the  countries  of  Southern  Asia  a 
similar  opinion  and  practice  still  prevails. 

So  far,  the  conditions  of  evaporation  have  boon 
the  exposure  of  water  in  an  atmosphere  not  aatnmt- 
ed  with  moisture  and  preferably  to  air  in  motion. 
It  may  also  ba  adiled  that  an  artificial  motion  by 
fans  may  bu  maile  to  replace  the  lack  of  natural  mo- 
tion by  wind  or  draft.  This  accelerates  the  opera- 
tion as  bringing  a  larger  amount  of  air  in  contact 
with  the  evaporative  surface,  and  also  brushing  away 
the  saturated  atmosphere  immediately  adjacent. 

Under  a  pressure  less  than  that  of  the  atmosphere, 
vaporization  takes  place  at  a  lower  temiwratuK. 
Wore  two  thirds  of  the  atmospheric  preasure  removed, 
water  would  boil  at  ordinary  summer  heat.  A  ves- 
sel of  water  placed  under  the  receiver  of  an  air-pump, 
which  is  then  exhausted  of  air,  sppedily  enters  into 
ebullition;  but,  unless  the  machine  is  kept  con- 
stantly in  action,  the  vapor  which  is  thus  fonned 
will  restore  very  promptly  the  pressure  upon  the 
surface  which  has  beeu  removed  by  the  exhaustion. 
If,  however,  the  pump  be  powerful  enongh  to  carry 
off  the  vapor  as  fast  as  it  is  fonned,  and  be  steadily 
worked,  tnn  heat  which  the  rising  vapor  withdraws 
from  the  water  will  presently  reduce  the  temperature 
to  the  freezing-point,  and  the  liquid  will  be  convert- 
ed into  ice. 

In  1755,  Dr.  Cullen  discovered  that  removing  the 
pressure  of  air  facilitated  evaporation  to  a  degree . 


which  enabled  liini  to  freeze  water  even  in  sum- 
mer. 

In  1777,  Mr.  Nairne  discovered  that  introducing 
sulphuric  acid  into  an  exhansted  receiver  abeorbed 
an  aqueous  vapor  from  and  thereby  dried  rartfied  air ; 
and  by  an  an-angement  on  these  principles,  in  1810, 
by  which  he  got  rid  of  the  vapor  that  rose  from  the 
water,  he  prevented  its  forming  a  permanent  atmos- 
phere, so  as  to  prevent  the  continuance  of  the  opera- 
tion. Professor  Leslie  succeeded  in  frt^ng  quan- 
tities of  water  from  1  to  1  ^  pounds  in  weight,  though 
he  could  not  effect  the  congelation  of  much  larger 
quantities.  This  metiiod  ofpromoting  evaporation 
John  Vallance,  in'1824,  improved  by  removing  the 
atmospheric  pressuiv,  which  enabled  him  to  carry 
off  the  vapor  from  large  suifaces  of  water  and  cod- 
se(|uently  freeze  large  quantities  of  ice.- 

The  Parisian  restaurants  have  decanters  (carcfet 
/rappees)  filled  with  water  frozen  by  placing  them  in 
sliallow  tanks  of  aea-water,  each  of  which  is  pro- 
vided with  a  copper  reservoir  connected  with  a  re- 
ceiver  fiUed  with  ether.  The  air  is  exhausted  from 
the  reservoirs  by  an  nir-punip  worked  by  steam, 
vaporizing  the  ether  end  reducing  the  temperatiiTe 
of  the  sea-water  and  that  in  the  decanters  lielow  the 
freezing-point.  The  water  in  the  decanters  usually 
remains  liqnid  until  stirred  with  a  glass  rod,  when 
it  immediately  congeals. 

Edmond  Cane's  sulphuric-acid  freezing-apparatus 
is  u))on  this  principle  (shown  at  1,  Plate  XX  vl.),  and 
is  used  to  produce  the  carafes  frapptea  (frozen  de- 
canters) so  fi-eqiiently  seen  in  Paris.  It  con-sists  of 
a  large  vessel,  resentbling  the  boiler  of  a  steam-en- 
gine, which  is  designed  to  contain  the  concentrated 
snlphnric  acid  ;  of  an  air-pump  with  tube  connec- 
tions to  be  adapted  to  the  wide  months  of  the  oint- 
/cs,  and  of  a  mechanism  by  which  the  lever  of  the 
oir-punip  is  made  to  keep  the  acid  in  continual  agita- 
tion. The  great  volume  of  the  acid  renders  the  loss 
of  absorptive  power  by  dilution  very  slow,  aud  the 
constant  agitation  prevents  the  fonnation  of  a  super- 
ficial dilute  stratum,  which  would  interfere  materi- 
ally with  the  success. 

In  the  drawing,  a  is  the  reservoiT  of  snlpharie 
acid ;  /,  a  earq/%  of  water  connected  by  the  tube  r 
with  the  ammratus,  and  having  a  stop-cock  at  I.  p 
is  the  barrel  of  the  pump  and  h  ito  lever,  which  also 
agitatra  the  osciUator,  anown  in  dotted  lines. 

We  have  considerecl  in  regular  sequence  the  cool- 
ing of  water  by  the  access  of  air  under  natural  con- 
ditions ;  the  acceleration  of  the  operation  by  artifi- 
cial draft ;  the  facilitating  of  the  operation  by  the 
lessening  of  the  atmospheric  pressure  ;  the  ateorp- 
tion  of  the  evolved  vapor  by  sulphuric  acid.  We 
have  now  to  consider  the  use  of  mateiials  more  vol- 
atile than  watitr,  notably  ether  and  ammonia,  but 
common  alcohol,  ether,  methvHc  ether  or  alcohol, 
sulphurous  or  carbonic  acid,  bisulphide  of  carbon, 
gasoline,  etc.,  have  each  been  used. 

BoillDK-  Latent  Heat  Tntfhn 
liquUl.  PotntVah.  ofT^or.  ofT^ion. 

Water  .       .       .  .212  96(i.«  0.623 

Alcohol     .       .       .       173.5  376  1.60 

Methylic  alcohol  .  .    119.7  475  1.11 

Ether       ...        98  164.4  2.58 

In  Fenlinand  Cane's  apparatus  the  efficient  canse 

producing  cold  is  evaporation,  but  the  liquid  em- 
ployed is  ammonia,  a  substance  which  is  not  only 
much  more  volatile  than  water,  but,  under  ordinary 
atmospheric  pressure,  is  indeed  jwrmsnently  gaseou)>. 
Gaseous  ammonia  is  liquefied  by  a  pressure  of  8^  at- 
mospheres at  a  temperature  of  68°  Fah.,  or  of  10  at- 
mospheres at  77",  tne  pressure  required  rising  very 
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rapidly  with  the  temperatun*.  To  li<tnefy  it  by  cold 
Toquireaa  very  low  teiopemtnrt!  (-65.5  Cent.),  luid 
uits  latent  heat  in  great  it  would  become  h  vnluRble 
Rgent  for  the  purpose  of  producing  cold  it'  its  rR{>or 
conld  be  removed.  To  do  this  with  economy  it  must 
beaftredaadrecoadeniiHi.  Thiiimaybedonemechan- 
ically  ft  pomp,  bat  with  much  greater  advantage 
bjrwater,  waichhasthepropertyoiabsorbingammo- 
niaoal  gas  in  ereat  volume  and  with  singular  ra- 
^dity.  Thii  £etwu  first  illiutrated  hy  Faraday  in 
1S23.  He  used  a  bent  i^asa  tab^  containing  at  one 
end  a  portion  of  chloride  of  silver  saturatM  with 
ammonia  at  60'  Fah.  or  lower,  and  hermetically  sealed 
after  the  air  had  been  expelled  by  slightly  warming 
the  compound.  If  the  chloride  be  heated  to  100°  Fah., 
the  ammonia  expelled,  and  the  other  end  of  the 
tnbe  plunged  in  a  cold  bath,  the  gaa  becomes  Hqae- 
Aed.  If  now  the  end  oontaining  the  compoandf  be 
plunsed  in  a  refri^rstorr  and  the  other  in  water, 
the  Tiqabl  ammonia  will  commence  boiling,  thu 
chloride  will  reabsorb  the  vapor  m  hst  as  pradiiced, 
and  by  the  rapid  evaporation  the  water  around  the 
tube  will  be  convertea  into  ice. 

For  economic  reasons  (see  Professor  Barnard's  Re- 
port on  the  French  Expositioo,  page  869)  water  la 
to  be  webired  to  ehtoride  of  nlver.  Water  absorbs 
at  iDodBimte  tamperatare  700  times  Its  own  vbliime 
of  ammoniacal  ^u,  a  volnme  caimble  of  prododng  a 
quantity  of  li^d  ammonia  equal  to  two  thirds  tne 
bulk  and  one  naif  the  weight  of  Its  own  volnme, 
and  capable  of  converting  into  ice  more  than  three 
times  its  own  ballc.  On  the  wntrary,  a  given  quan- 
tity of  chloride  of  diver  will  produce  only  a  thirtieth 
part  (^ita  bulk  of  Uqiiid  ammonia,  and  a  fifth  part 
of  its  bulk  of  ice  at  32°  Fah. 

¥.  Carry's  intermittent  apparatus  (2,  Plate  XXTI.) 
ia  similar  in  its  operation  to  the  Faraday  experiment, 
aq.  amm.  being  aubatitnted  for  the  Ai;.,  CI.  +  am- 
monia. In  the  engraving,  k  ia  the  boiler  containing 
the  liquor  ammonia,  and  connecting  by  the  pine  r  r 
with  tlie  refrigerator  t,  wjiich  has  a  well  in  wluch  is 
■  pan  oimtaiuing  the  water  s  to  be  frozen.  The 
buler  k  Is  piioed  over  a  portable  furnace,  and  the 
apparatus  purged  of  air,  which  is  driven  by  the 
evolved  gas  out  at  the  stop-cock  m.  This  being 
closed,  and  the  refrigerator  immersed  in  a  tank  of 
cool  water,  the  temperature  of  the  aqua  ammonia  is 
zaised  to  130'  or  140"  CenL,  at  which  heat  the  am- 
monia is  expelled  and  is  condensed  in  a  liquid  form  in 
the  refHgerator  .C  The  boiler  it  being  now  removed 
from  the  furnace  and  placed  in  the  water-hath,  the 
temperatun  of  the  water  in  the  boiler  will  fall  and 
the  power  of  the  water  to  dissolve  ammonia  ^will  be 
restored.  The  gas  will  be  rapidly  re-dissolved,  re- 
ducing the  pressure,  as  the  liquid  ammonia  will 
evaporate  with  eeneapcmding  rapuitr,  drawing  for  its 
latent  heat  upon  the  sensibu  heat  of  the  water  to  be 
ftiueD.  The  result  will  be  the  complete  evanoratlon 
of  the  liquefied  ammonia  and  the  restoration  ofan  aqne- 
008  solution,  in  the  boiler,  of  the  original  strength. 
Between  the  ice-pan  and  the  well  is  a  body  of  alcohol 
which  will  not  freeze,  bat  will  act  as  a  conductor. 
During  the  refrigerating,  the  vessel  f  has  a  non-con- 
ducting envelope. 

Ferd.  Carry's  continnons  process  (8,  Plate  XXVI.), 
like  the  intermittent  of  Edmond  Carr^  depends  also 
for  its  efficacy  upon  the  evaporation  of  liquid  am- 
monia. In  each  process  the  liquefaction  is  effected 
in  substantially  the  same  way.  Aqua  ammonia  ia 
introduced  into  a  boiler,  and  the  gas  is  expelled  by 
heat  into  a  condenser  ;  but  in  order  that  the  process 
may  not  be  arrested  by  the  exhaustion  of  the  solu- 
tion, the  impoverished  liquid  is  sradually  withdrawn 
ftom  the  bottom  cS  the  boiler,  while  a  conespimdiug 


volume  of  a  fresh  and  strung  solution  is  constantly 
flowing  in  at  the  top.  The  condensation  is  pro- 
duced by  the  united  effect  of  cold  and  preaanre. 
From  the  condenser,  the  ammonia  in  a  liquid  state 
passes  on  to  a  refrigemtor,  in  which  are  placed  ves- 
sels containing  the  water  to  be  frozen  ;  and  as  the 
boiler  and  the  condenser  keep  up  an  unfailing  sup- 
ply of  the  liquid,  so  the  refiigerator  will  continue  to 
freeze  snocessive  masses,  so  long  as  the  proper  tem- 
perature is  maintained  in  the  boiler.  The  ammoni- 
acal vapor  which  leaves  the  reftif^tor  is  re-dissolved 
to  fotin  the  rich  solution  which  is  to  supply  the 
boiler  ;  and  the  water  of  solntion  is  the  same  which 
was  previously  withdrawn  exhausted  from  the  boiler 
itself.  Thus,  as  there  is  nothing  added  to  the  con- 
tents of  the  appmtDs,  and  as  there  is  no  escape  of  any 
part  of  them  dv  leakage  or  otherwise,  the  same  mate- 
rials go  on  indefinite^  producing  a  uniform  effect. 

a  ia  the  boiler,  exposed  to  thelieat  of  the  furnace 
i  ;  c  is  an  indieaitor  to  show  the  level  of  the  liquid  ; 
i  is  a  tube  conducting  gas  to  the  liquefier  j ;  the  ver- 
tical pipe  above  the  branch  i  leads  to  a  safety-valve, 
and  any  escaping  ^s  passes  by  pipe  e  to  the  vrater- 
tank  0,  where  it  is  aoBorbed.  /  is  a  tube  which 
brinf[a  back  to  the  boiler  saturated  solution  of  am- 
monia tram  the  absorbing  apparatus  u  u  ;  this  solu- 
tion passes  downward,  trickling  through  the  per- 
forated traya  g,  while  the  ascending  gas  rises  in  a 
sinuous  .course  altematelv  aromid  the  edge  of  one 
tray  and  through  a  central  hole  in  the  next,  and  so 
on.  This  condenses  and  carries  back  the  watery 
vapor  which  accompanies  the  gas. 

Tiu  saspaaset  by  tube  i  to  the  liquefier/,  passinff 
through  a  box  k  and  a  congeries  of  zigzag  and  spiral 
tubes  in  a  bath  of  cold  water  constantly  renewed 
fnm  reservoir  s,  which  also  supplies  other  parts  of 
the  apparatus.  The  congeries  of  tubes  tfrminates  in 
another  box  k',  and  the  ammonia  is  by  this  time  in 
a  liquid  state  under  the  pressure  of  10  atmospheres, 
which  in  oonstantly  maintained  in  the  boiler.  In 
the  liquid  state  the  ammonia  passes  bf  the  pipe  I  to 
tlie  efflux  regulator  tn,  which  is  the  dividing  bartisr 
between  the  part  of  the  machine  in  which  a  regular 

Jiresanre  of  10  atmospheres  ia  maintained  and  the 
bllowing  part  where  the  pressure  does  not  exceed  1^ 
atmospheres.  The  regulating  device  is  a  floating 
cup  wnich  opens  or  doses  a  hole  of  influx. 

The  liQuid  passes  from  the  regulator  vt  by  pipe  n 
to  the  diabibutor  p,  the  pipe  n  being  wound  spindly 
around  the  tube  I,  through  which  the  vaporiwd  am- 
monia is  returning  from  the  refrigerator  ;  j  ;  the 
vapors  serving  to  reduce  the  temperature  of  the 
liquid  in  n  before  it  reaches  the  refrigerator. 
■  The  refrigerator  itself  consista  of  a  number  of  zig- 
lag  or  spiral  tube*— -in  the  apparatus  here  repre- 
Bpnted,  RX  in  all— Immmed  in  a  tank  etmatructed 
of  non-conducting  substsneea.  These  ngzaga  return 
upon  themselves  aix  times,  forming  so  many  parti- 
tions in  the  tank,  between  which  vessels  contoining 
the  substances  to  .be  subjected  to  cold  may  be  placed. 
Each  one  of  the  six  zigxag*  receives  an  equal  supply 
of  the  liquid  ammonu  from  the  diatrinitor.  The 
smaU  tubea  conveying  this  supply  am  shown  at  p. 
The  vessels  r  to  be  refrigerated  are  sustained  on  a 
carriage,  which  is  slid  hack  and  forth  by  the  same 
power  that  works  the  pump  g'  by  which  the  re-sat- 
urated solution  of  ammonia  IS  returned  to  the  boiler. 
The  space  in  the  tank  surrounding  the  zigzags  and 
the  water-vessels  r  is  tilled  with  an  uncongealable 
liquid,  such  as  alcohol  or  a  solution  of  chloride  of 
calcium.  The  ammonia  in  the  zigzags  q  dlHchatges 
in  a  vaporized  form  into  the  oolUctor  «  and  paases 
through  the  tube  t  to  the  cylinder  «,  where  it  ex- 
tnndt  nearly  to  the  bottom     the  vewel,  and  thue 
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discharges  the  gas  into  the  water  which  has  been 
brought  from  the  bottom  of  the  boiler  a,  and  jKir- 
tialljr  fills  the  cylinder  u.  From  this  water  the  am- 
monia has  been  nearly  exliauated,  and  it  therefore 
greeclily  abaorba  the  gas  tgeoted  into  it  by  pipe  t. 
On  the  left  of  Teasel  w  ii  a  water-level  indicator. 

Within  the  vessel  h  is  a  worm  whivh  receives 
water  by  pipe  a'  from  the  elevated  reservoir  z  ;  after 
passing  to  toe  bottom  of  the  spiral  the  pipe  curven 
upward  and  then  (markeil  b)  descends  nearly  to  the 
bottom  of  the  vessel  y,  where  it  discharges. 

The  water  from  the  boiler  a  passes  by  t^pes  w  v> 
to  the  coolers  x  y  before  reaching  the  vessel  u,  where 
it  re-absorbs  ammonia.  Between  the  boiler  a  and 
the  vessel  u  the  water  is  c«oted  so  as  to  fit  It  for  ab- 
scMrbiog  ^  more  freely.  The  preasare  in  the  boiler 
ia  sufficient  to  exnt-l  it  when  the  atop-cock  v>  is 
opened.  The  vessel  x  is  formed  of  two  concentric 
cylinden,  between  which  are  two  spiral  tnbea  formed 
of  the  pipe  UT  continued,  and  these  spinila  are  im- 
mersed in  a  liquid  which  fills  the  annulu  space  be- 
tween the  nlinders  and  is  the  reconstitnted  ommo- 
niacal  solution  on  its  way  from  Uie  abeorber  tn  to  the 
boiler  a.  The  water  from  the  boiler  in  hot  and  that 
bom  the  absorber  ia  cold,  and  the  two  to  some  ex- 
tent exchange  temperatures  to  mutual  advantage, 
and  with  additional  effect  in  that  they  circulate  in 
opposite  directions,  the  liquitl  from  the  absorber  en- 
tering at  the  bottom  and  ascending  while  the  heated 
water  from  the  boiler  enters  at  the  top  and  descends. 
From  z  the  water  in  the  spiral  is  conveyed  in  the  piiw 
w,  still  continued  in  a  single  spiral  ascending  in  the 
vessel  y,  and  continued  farther  in  a  pipe  to  along- 
ride  of  the  absorber  u,  into  which  it  discharges  into  a 
sieve  v  and  frmi  which  it  descenda  in  a  shower. 

The  exhausted  aolntion  from  the  boiler  a  flows 
freely,  as  has  been  aaid,  from  the  boiler,  by  pipe  to, 
to  the  absorber  «,  passing  the  coolers  «  y  as  de- 
■oribed,  but  it  requires  some  powar  to  force  the  re- 
'  constituted  solution  back  from  the  absorber  u 
through  the  pipe /to  the  boiler.  This  power  is  a 
pnmp  ff  driven  by  a  steam-engine  or  otoer  motor, 
and  taking  the  saturated  solntfon  from  the  absorber 
by  [npe  A'  and  dischaiging  it  by  pipe  into  the  ves- 
sel tmai  whence  It  posses  by  pipn  /  to  the  dome 
aboTB  the  boiler,  as  dracrilMd  aome  distance  above. 
'  Gas  finding  its  way  into  the  pump  is  dischaiged  into 
the  upper  part  of  w.  e"  is  a  pipe  leading  to.  the  en- 
veloping tube  0,  from  whence  water  is  ronducted  by 
/'  for  the  use  of  the  ice-vessels  r.  Ae  the  water 
paaaea  throogh  o  it  is  cooled  by  the  ascendiug  vajiora 
of  ammonia. 

In  starting  the  machine,  it  Is  first  blown  through 
to  expel  the  air.  The  air  escaping  from  the  vessel  u 
passes  by  pipe  e  to  the  puiger  a  and  passes  beneath 
the  surface  of  the  water  therein,  which  retains  any 
escaping  ammonia. 

This  apparatus  requires  a  large  amount  of  refriger- 
ating  water  to  maintain  at  the  desired  temperature 
the  liqnefier  and  the  absorbent  veaset,  and  it  also 
involves  a  consumption  of  fael,  not  only  to  heat 
the  boilor  containing  the  ammoniocal  solatlon,  bat 
also  to  work  the  forcing-pump.  The  pump  may  be 
worked  by  water-power,  if  such  a  power  is  obtaina- 
ble, Or  even  in  small  models  by  hand ;  but  for  an 
apparatus  producing  more  than  one  hundred  pounds 
«  ice  per  hour,  a  motor  is  indispensable. 

It  is  stated  by  Mr.  Carri  that  for  every  pound 
coal  burned  there  are  produced  from  eight  to 
twelve  pounds  of  Ice,  according  to  the  dimensions 
of  the  apparatus.  To  mamwe  the  larger  forms  of 
the  apparatus,  the  services  oftwo  men  are  required, 
and  a  motor  also  is  necessary,  capable  of  driving 
two  hundred  and  twenty  galUma  of  lu^aid  per  hour 
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into  the  boiler.  The  pressure  in  the  bdler  must  be 
taken,  for  the  purposes  of  computation,  at  not  less 
than  ten  atroosphe^  ;  and  as  tne  machines  are  ade- 
quate to  the  production  of  five  hundreil  pounds 
per  honr  of  ice,  they  will,  within  the  same  time, 
liberate  from  aolutum,  litiueiy,  evaporate,  and  re -dis- 
solve one  hundred  pounds  of  pure  ammonia. 

On  the  evuiorating  ^nciple  are  the  water-jaru,  or 
monkeyt,  used  In  tropical  countries  and  the  east  of 
Europe.  These  are  merely  unglazed 
earthenware  jugs  having  a  small  neck 
and  a  apont,  and  suspended  in  a  cur- 
rent of  air  or  in  a  doorway.  The 
Australian  device  for  the  same  pur- 
{>o8e  is  a  bucket  of  canvaa,  nearly 
waterproof,  and  having  a  flannel  cover 
to  form  a  ueve,  and  a  apout  below  to 
draw  off  the  water.  Evaporation  pro- 
ceeds rapidly  from  the  wet  surface. 
The  East  Indian  taUa  (Hind,  tatiah,  a 
screen)  is  a  curtain  of  bainbon  placed 
in  front  of  a  window  or  doorwiqr  and 
kept  wet  by  a  trickling  stream  of 
water  so  as  to  cool  the  air  passing 
through  its  meshes  into  the  apartment. 

The  mode  of  procuring  ice  by  ex-  mmdee  O^rgUt. 
posure  in  shallow,  porous  vesMla,  laid 
an  straw  and  exposed  to  the  ni^ht  air,  is  stated  to  be 

firacticed  in  ludiia.  The  small  cmst  of  ice  is  care- 
ully  removed  and  stored  in  a  atrawJined  pit,  before 
sunrise.  A  tai;ge  plain,  unobstructed  as  much  as 
possible  by  trees  or  buildings,  is  selectvd  for  the  pur- 
pose, in  w-hich  pits  or  excavations  twenty  or  thirty 
feet  square  and  two  feet  deep  are  sunk,  the  floors 
being  covered  with  dry  stalks  of  com  or  sugar-cane. 
Upon  these  are  placed  the  water-vessels,  constructed 
of  porous  earthenware,  and  not  much  more  than  an 
inch  deep.  In  the  morning,  if  the  sky  has  been 
clear,  the  vessels  an>  found  to  contain  thin  plates  of 
ice,  which  are  carefully  gathered  and  stored  away. 
This  process  was  succesofully  imitated  in  England 
in  the  latter  part  of  the  last  century  by  Dr.  Wells, 
author  of  the  Essav  on  Dew  ;  and  soon  afterward 
an  attempt  was  made  in  France  to  employ  it  for  the 
ayitematic  manobcture  of  ic^  bat  the  undertaking 
proved  to  be  economicdly  a  Ciilnit. 

Many  of  the  modern  ice-machines  depend  upon 
the  conversion  of  sensible  heat  into  latent  by  evapo- 
ration, liquids  which  vaporize  at  low  temperatures 
being  selected. 

Harrison's  Australian  machine  used  ether  evaporat- 
ing into  a  partial  vacuum  produced  hv  an  air-pnimi, 
ana  instead  of  acting  directly  upon  the  water  to  ne 
frozen  it  was  made  to  reduce  the  temperature  of  a  solu- 
tion of  salt,  which  does  not  congeal  at  the  freezing- 
pointof  water,  and  the  solution,  thus  made  extreme^ 
cold,  was  then  made  to  pass  between  cases  containing 
the  water,  and,  by  reducing  the  temperature,  secured 
the  requisite  congelation  of  the  aame.  Twining's 
patent  of  1862  is  of  this  class. 

Kext  in  sequence  may  be  considered  a  French  in- 
vention, in  which  the  freezing  agent  employed  was 
amylic  ether,  which  is  cspable  of  being  (Ussolved  by 
sulphuric  acid.  The  ether  being  expelled  from  the 
acid  by  heat,  under  a  pressure  of  several  atmospheres, 
was  liquefied,  and  passed  in  this  condition  to  a  suit- 
able rescrvtar,  from  which,  by  turning  a  valve  or 
stop<coek,  it  was  allowed  to  expand  and  pass  through 
spiral  ducts  arranged  around  a  cylinder  containing 
the  water  to  be  congealed  ;  the  expansion  of  the  fluid 
to  a  ^aseona  condition  acting,  as  in  the  other  ether 
machmea,  to  abstract  the  heat  from  the  water  and 
freeze  the  same.  After  having  thus  accomplished 
its  work,  the  ether  passed  to  vessels  of  suqibuiio 
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ly  which  it  was  sbaorbed,  to  be  expelled  there> 
liy  heat  on  a  reptititioa  of  the  process, 
iniiig's  appantu-s,  patented  in  the  United 
,  November  8, 1863,  and  subsequently  extended 
ren  yean,  embmces  an  exhaust  vessel,  a  pump, 
condensing  vessel  or  "restorer."  The  water 
rrozen  is  placed  in  chambers  enclosed  between 
netallic  jMpes,  plates,  or  partitions,  through 

the  vapor  of  a  volatile  liquid,  as  ether,  suL- 

of  carbon,  etc.,  is  drawn  by  an  air-pump, 
ipor  ia  conden.<)ed  in  a  coil  of  pipe  surrounded 
d  water,  and  is  returned  to  the  reservoir  from 
e  the  Uquid  ori^nally  came.    Four  diOerent 

of  apj^lytng  this  principle,  substantially  the 
tut  varying  in  details,  arespeeifiedintheiutent. 
Jiebe's  apparatua  an  air-pump  ia  employed  to 
ze  the  ether,  the  vapor  of  which  i»  then  cun- 

into  the  rerrifferator,  which  is  surrounded 
trong  brine.    Tne  water  to  be  made  into  ice  is 

metallic  troughs,  and  the  briue  surroanding 
is,  by  means  of  the  exhaustive  process  above 
d  to,  cooled  down  to  from  10'  to  IS*  Fah., 
ig  the  water  to  a  depth  determined  by  the 
1 18  Bubjecttsd  to  the  process. 
Van  der  Weydo's  machine  are  employed  an 
St  and  force  pump,  a  cooling  coil,  and  two  re- 
■tOTi,  which  act  as  reservoirs  for  the  condensed 
Naphtha,  gasoline,  rhigoliue,  or  chimogene, 
iferred.  These  are  evaporaited  by  an  nir-pump 
reed  through  a  freezer,  in  which  are  vessels  con- 
;  water,  surrounded  by  enclosing  vessels  filled 
i{lycerine,  the  oatside  being  surrounded  by 

ne.   The  evaporation  of  the  cryogene  cau.sc8 
rrigeratioa  of  the  water  to  a  sufficient  extent 
ttallize  it ;  that  is,  form  it  into  ice. 
i^e's  apparatus  operates  substantially  on  the 

principle.     The  ammoniacal  gas  eniployecl 

under  considerable  tension  from  the  refrigera- 
■/}  a  cylinder  baviug  a  slide  valve,  entry  and 
St  ports,  similar  to  those  of  a  high-pressure  en- 
to  that  the  gas  is  utilized  to  drive  tne  pumps  of 
p&ratns-  From  the  cylinder  it  passes  to  the 
ler  and  ia  returned  to  the  reservoir, 
y  employs  anliydrous  ammonia.  The  genera- 
re  filled,  or  partially  bo,  with  dry,  pulverizeit 
le  of  calcium.  One  of  the  generators  is  heated 
um  coils,  the  generated  gas  passing  through 
tnd'nwr,  evaporating  in  the  refrigerator,  and 
.!ly  absorbed  Dj  the  dry  chloride  in  the  other 
er,  to  which  heat  Is  then  applied  in  its  turn, 
her  reservoir  now  becoming  the  condenser. 
Johnston  and  Whitelaw's,  the  liquid,  hisul- 

of  carbon,  after  beiog  vaporized  u,  with  tlio 
reed  in  by  the  air-pnmp,  conducted  through 
Krs  containing  oil,  which  absorbs  the  greater 
f  the  moisture  of  the  gas,  the  moisture  of  the 
ia^  taken  np  by  chloride  of  calcium,  in  a  pi[>a 
H  to  the  air-pump.  The  freezing  arrangements 
saiUr  to  those  generally  employed  in  machines 
1  claas. 

Charles  Tellier's  machine,  the  liquid  employetl 
.hylic  ether  in  a  volatile  state,  not  requiring  to 
lijected  to  heat.    It  comprues  a  conge aler,  com- 

2 -pump,  condensing- coil,  and  reservoir.  The 
T  consists  of  five  or  more  receivers  of  a  flat 
connected  tube3.  The  apparatus  is  placed 
snk  containing  the  water  to  be  conge&lod.  The 
from  the  reservoir  passes  to  the  coupler,  and 
apor  exhausted  therefrom  by  the  air-pump  is 
yed  bock  to  the  reservoir  through  a  worm. 
i  novelty  of  this  apparatus  consists  in  frt^ezing 
ater  by  inime<liate  contact  with  hietalUc  plates 
Qg  a  closed  chamber. 

r  use  on  shipboard,  the  congealer  is  provided 


with  four  outlets  terminating  in  a  trap.  Late  at- 
tempts at  transportntion,  on  shipboard,  of  fresh  meat 
in  ice,  from  Australia,  Buenos  Ayres,  and  Texas  to 
European  and  United  States  ports,  have  given  a 
fillip  to  this  class  of  machinery. 

2.  Radiation.  This  docs  not  aHect  the  subject  from 
a  mechanical  point  of  view,  and  we  therefore  dismiss  it. 

Class  3.  Liquefaction. 

Machines  and  apparatus  for  icing  cream,  custard, 
lemonade,  etc.,  may  be  classed  under  this  head,  and 
generally  operate  by  means  of  a  frigorific  com^si- 
tion  of  pounded  ice  and  chloride  of  sodium,  in  a 
vessel  waich  surrounds  the  chamber  in  which  the 
article  to  be  frozen  is  placed.  The  tub  containing 
the  ice  ami  salt  is  of  wood,  a  poor  conductor  of  ca- 
loric ;  and  as  the  ice  in  liquefaction  converts  a  lane 
quantity  of  sensible  heat  into  latent,  the  heat  of  the 
cream  is  carried  off  to  supply  the  demand  of  the 
melting  ice,  and  the  cream  becomes  frozen.  When 
ice  or  snow  is  not  available,  the  combination  of  cer- 
tain chemicals  may  produce  the  same  result.  The 
cream  is  stirred  to  conatantlv  expose  fresh  material  to 
thesidesof  the  vessel  exposedto  the  cooling  compound. 
See  tables  below.    See  also  IcE-CH£AH  Freezer. 

The  use  of  saltpeter  for  cooling  liquids  was  knows 
at  a  remote  period  in  India.  It  was  probably  used 
anciently  as  it  was,  in  more  modem  times,  in  Ilome. 
"The  wine  to  be  cooled  was  put  in  a  long-necked 
bottle,  which  was  immeraed  in  another  vessel  filled 
with  cold  water ;  saltpeter  was  then  gradually  thrown 
into  the  water,  and  while  it  waa  dissolving  a  quick 
rotary  motion  was  tmjw,rted  to  the  bottle.' 

Freezing  water  by  a  mixture  of  snow  or  ice  and 
saltpeter  is  first  mentioned  by  Tancredus,  a  physi- 
cian of  Knplcs,  1607,  who  says  that,  by  means  of  it, 
a  tumbler  of  water  may  be  converted  into  a  block  of 
solid  ice.  Santorio,  in  1626,  Kpeaks  of  freezing 
wine  b^  a  mixture  of  snow  and  common  salt. 

Orosius  (King  Alfred's  version),  about  a.  d.  400, 
wrote  :  "And  Uiere  is  among  the  Esthonians  a  tribe 
that  can  produce  cold,  and  therefore  the  dead  in 
whom  they  produce  that  cold  lie  so  long  there  and 
do  not  putrefy  ;  and  if  any  one  sets  two  vessels  full 
of  ale  or  water,  they  contrive  that  one  shall  be  frozen, 
be  it  summer  or  be  it  winter." 

Freezing- Miitura. 


With  let. 

Sbov  at  poondcd  <m,  2  parts;  iniul* 
ata  of  soda,  1  part  .... 
Bdo\t,  6;  mur.  foda,  2 ;  mnr.  umr.onla,  1 
Snow,  24;  mar  Mxla,  10;  mar.  ainrao::ln, 
6;  nltnit«ofpota>h,6  .      .      .  . 
Snow,  12 ;  mar,  toda,  & ;  nit.  nintn  ,  6  . 
Bno^,  8 ;  dilate  sulpharlc  acid,  2 
Snow,  8  i  nmrlatto  acid,  6     .      .  ■ 
Snow,  7 ;  dilate  nltrfa  «ctd,  4  . 
6D0*r,i;  mur.  of  lime,  0      .  > 
Snow,  2 ;  cry*  tall  bed  mur.  ilmc,  8  ■ 
Snow,  8;  poUsh,  4       .      .      .  . 

Witluia  lee. 
Mnr.  •iain.,5;  nit.  pot.,  6;  water,  16 
Nit.  unm.,1;  ttrat«r,  1  .... 
Hnr.unin.,fi;  nit. pot. ,6;  ■alph.K>da,8; 

water,  16  

NIL  amm.,  1 ;  carb.  wnm.,  1 ;  water,  1 

Solph.  MKte,  3 ;  dilate  nit.  acid,  2 

Bnlph.  loda,  6;  mar.  lunm.,  4  ;  nit.  pot., 

2  ;  dilute  ntt.  nrtd,  4  .  .  .  . 
Salph.  kkU,  6,  nit,  amm.,  6;  dilute  dU. 

■eld,  4  

Phosphate  of  Mda,9;  dilute  olL  scld,  4 
flnlph.  Mdit,  8  ;  mur.  acid,  6 
Sulph.  soda.ft;  dilute  tulph.  scld,  4  . 
Phoi.  soda, it ;  Dlt.amin.6;  dll.  ntt.  ac.,4 


Thermometer  % 
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To 
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—18 

-28 
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—23 
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—27 
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4.32 

-83 

63 
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— » 

T2 

32 

-CO 

82 

;  32 

-51 
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+10 

41 
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+  4 

46 
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46 

-  7 
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—10 
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—14 

64 

450 

—12 

62 
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60 
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47 
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-21 
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Sulph.  Mda,  8  ;  mnr.  add,  6  . 
Sulph.  K(U,  fi  I  dlluta  lulph.  ftdd,  1 

Wilh  MfUeriali  previowlt  eoeiUd. 
Pb(M.Boda,6;  nit.unm.,8;  dll.nlt.u.4 
Pho*.  aoda,  8;  dU.  unm.,2;  dlluta  mixed 

kcid,4  

Snow.S^  dUatenlt.  acld,2  . 

Snow,8;  dll.  Bulph.u!.,8;  dn.nlt.u.,a 

Snow,  1  \  dilute  nilph.  add,  1  • 

Snoir,  8 ;  mur.  lime,  4   .      .  . 

Snov,  8;  mur.  lime,  4      .      .      .  . 

Snow,  2  \  mur.  lime,  8  . 

Snow,  1 ;  erj'iL  mur.  lime,  2    .  . 

Snow,!;  crTRt.innr.lline,8. 

BooiT,  8 ;  dilute  eutph.  add,  10 


Tbemiotneter  % 
■lQk<.      1 8. 


Ftom 

To 



-|-0W 



IT 

ou 

460 

+  8 

47 

0 

-84 

84 

-84 

-60 

16 

0 

—46 

40 

-10 

-66 

46 

—Vi 

-60 

40 

+20 

—48 

«8 

+  10 

—64 

64 

—16 

—68 

68 

0 

—66 

66 

—40 

-78 

88 

-68 

-Bl 

23 

By  the  evaporiition  of  a  mixture  of  solid  carbonic 
acid  and  sulphuric  ether  a  temperature  of  168  de- 

Stes  below  the  freezing-poiut  has  been  produced, 
y  meana  of  thia  intense  cold,  asaiated  by  mechani- 
cal pressure,  several  of  the  gaseous  bodies  hare  been 
condensed  iuto  liquids  and  in  some  instances  solidified, 
Class  4.  Rednction  of  pressure. 
Machines  in  which  the  absorption  of  heat  from 
the  water  ia  accomplished  by  the  expansion  of  air  or 
gas,  or  of  a  lii^uid  into  a  gaseous  condition. 

In  this  division  are  one  class,  the  carbonic^acid, 
fther,  and  ammonia  en^ncs,  those  materials  being 
used  as  a  convenient  fluid  for  the  purpose. 

The  effect  of  the  rapid  dilatation  of  fluids  nnder  a 
sudden  reduction  of  pressure  is  strikingly  illustrated 


ng.98«. 


in  the  hydraulic  machine  of  Chemnitz,  Hungary 
(see  page  28),  in  which  air  is  highly  compressed  in 
a  closed  reservoir  under  a  column  of  water.  If  a. 
Btop-i;ock  in  this  reservoir  be  suddenly  opened,  the 
expanding  air  rushing  out  produces  a  degree  of  cold 
BuMcient  to  freeze  the  drops  of  water  which  it  brings 
with  it  into  pellets  of  ice. 

Machines  acting  by  expansion  of  air-envelope. 
Kirk's  apparatus  (English)  was  of  this  character  ; 
that  is,  it  absorbed  heat  by  the  expansion  of  air 
when  liberated  after  compression  by  nnitable  me- 
chanical means,  the  expansion  of  the  air  rendering 
latent  the  heat  in  the  same  manner  as  the  expansion 
or  vaporization,  of  the  ether  or  equivalent  fluids  in 
the  cases  hereinbefore  described. 
-  Windhausen's  machine  has  one  or  two  double-act- 
ing cylinders  with  pistons.  In  case  a  single  cylin- 
der is  employed,  the  air  is  condensed  on  one  side  of 
the  piston  and  expanded  on  the  other.  When  two 
cylinders  are  used  one  serves  as  a  condenser  and  the 
other  serves  to  expand  the  air.  From  the  condens- 
ing chamber  the  air  pauses  into  a  cooler  having  two 
comi«rtmeQts,  in  one  of  which  it  is  cooled  by  air 
and  in  the  other  by  a  constant  How  of  cool  watrr. 
From  the  coolef  it  passes  into  the  expansion  charo> 
ber,  whence  it  escapes  through  a  temjierature  regu- 
lator into  the  refrigerator,  in  which  the  vessels  con- 
taining the  water  are  placed.  By  means  of  this 
regulator  a  portion  of  the  air  from  the  expansion 
clumber  may  be  admitted  to  one  compartment  of  the 
cooler  for  the  purpose  of  reducing  ita  temperature. 
When  the  air  in  the  refrigerator  has  become  too 
much  heated  to  be  of  farther  service  there,  though 
still  at  a  low  temperature,  it  passes  through  this 
compartment  of  the  cooler  on  its 
way  back  to  the  compres-sion 
chamber,  mid  iiiny  be  madp  io 
Jiasa  thmiifjh  uni?  Of  nurtrc  filpes 
BUTTOiimicl  by  cool  wat*r,  after, 
warda  pssing  through  the  othT 
POTTifFtrtmpiit  of  the  cooler.  It 
then  outers  the  eonipiwRsioTi 
charisber    and    again  cinrulnti-H 


WifmMaiUfn'a  let-tXarhhu. 


through  the  apparatus  oa  before.  The  operation  is 
thus  rendered  continuous. 

The  machine  is  providfd  with  auitable  valves  and 
connections,  and  may  be  operated  by  hand  or  power. 

The  operation  is  as  follows  ;  — 

During  the  forward  stroke  of  the  piston  —  that  is 
t»  say,  its  movement  toward  the  front  cylinder  head 
/ — the  air  is  compressed  in  the  com  pressing-cham- 
ber a',  and  by  its  pressure  caused  to  open  the  valve 
and  pass  out  through  the  compartment  g  of  the  head 
and  through  the  pipe  j  to  the  cooler,  in  which  it 
passes  flrat  through  the  pipes  e',  and  afterward 
through  the  pipes  c",  and  is  thereby  cooled.  From 
the  cooler  the  compressed  air  passes  through  the 

Eipe  m  into  the  compartment  n  of  the  back  cylinder- 
ead  e,  whence  it  passes  through  the  valve  o  into  the 
expansion-chamber  a"  of  the  cylinder  during  a  por- 


tion of  the  stroke,  and  until  the  valve  o  is  closed, 
after  which  the  air  in  the  latter  chamber  expands 
during  the  remainder  of  the  stroke.  During  the 
whole  return  or'  back-stroke  of  the  piston,  the  ex- 
panded and  cooled  air  from  the  expansion-chamber 
passes  out  through  the  open  valve  r  into  compart- 
ment b'  of  the  cvlinder-hcad  e,  and  thence  to  the 
temperature-regulator,  whence  a  portion  of  it  ]»sses 
through  the  pipe  a  to  the  refrigerator,  and  a  portion 
through  the  pipe  t  into  the  space  surrounding  the 
pipea  c"  in  the  left  compartment  of  the  cooler.  At 
the  same  time  the  air  displaced  from  the  refrigerator 
by  the  incoming  cold  air  posses  nnt  through  the 
pipe  k  into  the  aforesaid  apace  of  the  cooler.  The 
air  all  passes  out  from  this  space  of  the  cooler, 
through  the  pine  i,  into  the  compartment  u  of  the 
front  cylinder-nead,  whence  it  la  drawn  by  the 
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1,  through  the  inlet-valve  into  the  compression- 
)er  of  the  cylinder. 

'  rerrigerator  d  consists  of  a  double-cased  rec- 
lar  wooden  chamber,  the  space  between  the 
a  being  fUled  with  loose  cotton  oc  other  non- 
ctor  of  heat.  Its  cover  has  rectangular  open- 
)r  the  insertion  of  metallic  cases  for  containing 
ssels  in  which  the  water  to  be  frozen  is  placed, 
iure  the  air  coming  fully  in  contact  with  all 
)f  the  cases,  zigzag  partitions  are  placed  in  the 
rtinents  between  them.  The  air  in  the  refriger- 
pxpanded  to  atmospheric  pressure,  abstracts 
rom  the  metallic  cases,  becoming  gradually 
d  itself,  and  is  finally,  through  a  pipe  k,  re- 
1  to  the  cooler.    A  uniform  pressure  in  main- 

within  the  refrigerator  by  means  of  an  iudia- 
-  bag,  which  admits  or  gives  out  air,  according 

pressure  is  iu  excess  of  or  below  that  of  the 
pilierB. 

Gorrie's  /ppamtas,  air  is  ccnnnresacd  by  a 
t-acting  pump  into  which  water  la  injected  nn 
ide  of  toe  piston  on  which  condensation  is 
:  place.  The  condensed  air  passes  through  a 
surrounded  by  cold  water  to  a  reservoir,  whence 
idmittcd  to  an  auxiliary  pump  driven  by  the 
don  of  the  compressed  nir,  in  which  it  is  ex- 
1,  cooling  a  non-conji^Uble  fluid  in  a  jacket 
niling  the  pump-cylinder.  This  abstracts  the 
rom  the  water  contained  in  a  reservoir  in  a 
>er  above  the  pomp,  causing  its  congelation, 
re  uses  carbonic-acid  gas  conipresised  into  a 
state.  The  apparatus  consists  of  a  gas-holder, 
ip,  a  cooler,  a  dryer  filled  with  chloride  of  cal- 
a  condensing  coil  placed  in  a  tank  and  Bur< 
ed  by  water,  and  an  Rxpausion  or  congealing 
er  in  which  ore  placed  the  receptacles  contain- 
e  water  to  be  frozen.  The  gas  is  admitted  to 
imp,  where  it  is  liquefied.  The  heat  thus  gen- 
is  absorbed  by  the  cooler,  and  the  gas  is  al- 
to expand  into  the  refrigerator,  where  it  per- 
the  office  of  freezing  the  water, 
tie  and  Lugo.  In  this  apparatus  air  is  com- 
1  and  ToTtxd  bv  a  pump  into  a  tubular  cham- 
be  tubes  of  which  are  surrounded  by  cold 
and  thence  through  a  second  chamber,  the 
of  which  are  surrounded  by  a  volatile  U<jaid. 
t  passes  into  the  refrigerating  chamber,  nsing 
;h  a  volatile  liquid  as  ether,  bisulphide  of  car-' 
itc.,  contained  therein  ;  the  air  and  vapor 
he  liquid  fill  the  interior  of  this  chamber,  sur- 
ing  the  vesaeU  in  which  the  water  is  contained 
ongealin^  it.  They  are  thence  conducted 
;h  a  cooling  chamber  lieck  to  the  pump, 
ipe  is  providetl  by  which  the  compressed  air 
e  carried  directly  to  the  refrigerator. 
}>  and  McPherson.  The  air  from  a  blower  is 
throngh  a  chamber  containing  porous  mate- 
tarated  with  water,  and  being  there  cooled  is 
cted  to  a  condensing-pump,  the  upper  part  of 
contains  water,  serving  to  keep  the  pump 
nd  pack  the  piston.  The  piston  is  driven  by 
licycloidal  combination  of  La  Hire.  From  the 
the  air  passes  to  a  cooler,  and  thence  to  a  res- 
;  from  which  it  is  conducted  to  a  large  con- 
ig  chamber  or  ice-house,  which  has  non-con- 
ig  walls  and  a  track  for  cars  carrying  pans  of 

^mark'ar.  A  species  of  plow  for  grooving 
ice  in  the  line  of  the  future  lines  of  separation 
e  saw,  or  fracture  by  spades  and  axes.  See  a, 
1658,  Ice-tools. 

»-plok.  {Domettie.)  An  awl-shaped  tool  to 
ice  into  fragments. 

ft-pitoh'er.   A  metallic  pitcher  with  non-con- 


ducting  interval  fit  aM7. 

between  its  double 
sides.  In  the  ex- 
ample, it  is  sup- 
|x>rted  in  a  stand 
in  which  it  may 
be  rotated  or  tilt- 
ed forward. 

Io«-plane.  1. 
A  tool  for  dressing 
the  surfaces  of 
ice-blocks  before 
stowage  in  bulk. 

2.  An  instiii- 
ment  for  shaving 
ofTfragmentsofice 
forcooiinedrinks. 

a  is  placed  on 
a  stand,  6  is  of - 
similar  construe-  ht-Pitehtr. 
tion  but  not  mounted. 

Ice-plow.   A  tool  for  cutting  grooves  in  pond 

Ttg-  26iS. 


&e-Ftma. 


ice,  to  facilitate  its  fracture  or  cleavage  into  square 
blocks  for  landing,  transpoVtation,  and  stowage. 

The  upper  figure  a  is  a  frame  which  cuts  three 
parallel  grooves  in  moderately  thick  ice. 

The  lower  figure  b  has  five  consecutive  shares, 

ng.  2649. 


which  make  and  follow  in  the  same  groove  in  catting 
deep  ice.    See  also  a  b.  Fig.  2658. 

Ice-pr«-«erv'©r.  A  cover  for  an  ice-pitcher  to 
economize  the  ice  by  keeping  the  warm  air  from 
contact  with  the  outside  of  the  pitcher.  It  ia  made 
of  strew,  woolen,  or  cotton  felt,  and  lined  within 
and  covered  without  with  flannel.  The  top  is  made 
of  wood,  to  give  form  to  the  cylinder,  and  has  a 
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fig.  SBBO.  baiidW  for  convenience 

in  raUing  it. 

Ice-Mife.  A  chest  in 
whictiprovitiiona  an  ke))t 
cool  by  the  presence  of 
ice. 

The  box  and  the  cup- 
board fonns  are  the  more 
usual,  and  the  bb&  some- 

times  is  made  quite  orna- 
mental for  a  dining-room. 

In  the  exampk  (Fig. 
2651),  the  space  between 
tlie  inner  metalUc  case 
and  onter  wooden  one  is 
ftliod  with  pulverized 
charcoal,  and  a  wooden 
Ioe-Pru«r9tT.  rack  aapports  the  ice. 

Air-paasnges  connect  the 
ice-chamber  to  the  cooling  chamber  below.  A  tube 
carries  the  water  from  the  ice-chamber  to  the  filter. 

fis.  2661. 


The  chambers  are  ventilated  by  pipes  from  tlie  out- 
side. 

In  tlic  ice-safe  Fig.  2852  the  ice  is  on  the  alant- 
ing  top  of  the  food- 
nf.3B(i2.  cmimber,    and  the 

'fS  water  drips  down  the 
back,  inducing  a 
current  of  air  which 
is  cooled  by  contact 
and  caused  to  circu- 
late ttiTough  the 
chamber  in  the  di- 
rection of  the  arrows. 

Fi^.  265S  has  re- 
volving shelvea.  A 
removable  tube,  with 
a  perforated  cap  at 
one  end  and  a  dia- 
phragm at  the  other, 
IS  fitted  in  the  ice- 
chamber,  which,  with 
thcVefrigeratorcham- 
ber,  has  a  removable 
top  of  two  lids  hinged 
together.  Two  dead 
spaces,  one  inside  of  the  other,  surround  the  sides 
of  the  cylinder  and  the  refrigerating  space,  and  a 
trough  with  dischatge-pipea  runs  around  the  outside 
wall  at  the  bottom. 

loe-aon'dal.  A  clog  or  shoe  to  he  worn  over  the 
boot,  and  having  spurs  on  the  sole  to  prevent  slipping 
on  ice.    (Fig.  2054.) 

loo-MW.  A  long  saw  with  a  weight  at  the  lower 
end  (beneath  the  ice),  for  cutting  long  kerfs  in  pond 
ic^  to  make  a  track  for  vessels,  or  to  form  long  alicea 


which  are  bivken 
in  blocks  for 
storage. 

Ice  -  saws  in 
the  Arcti<^  re- 
gions are  made 
of  to  f  inch 
steel  blades,  10 
to  SI  feet  long. 
See  A,  Fig.  2S58. 
Ice- Too  1.8. 

Hood's  ice-saw 
(English)  is 
mounted  on  a 
sled,  which  is 
advanced  a  given 
distance  during 
each    cut,  by 


means  of  a  lever-dog.   The  saw  is  snspended  from 
the  end  of  a  btake-Tever,  the  weigRt  suspended  at 
the  lower  end  giving  the  eflec- 
ng-iSC6L        tive  stroke,  while  trie  men  at 
the  brakes  raise  it  between  cuts. 


At  each  end  of  the  saw  is  a  link  or  clevis,  by  which 
it  is  attached  to  the  brake-lever  and  the  weight,  re- 
spectively. The  weight  is  of  the  shape  of  a  double 
convex  lens,  so  as.  to  offer  as  little  impediment  as 
may  be  to  its  vertical  motion  in  the  water  below  the 
ice.  The  propeller  is  an  iron  bar  having  two  claws 
at  its  lower  end,  by  which  it  catches  a  foot-hold  on 
the  ice,  and  at  top  is  a  fork  which  embraces  the 
lever  and  in  suspended  therefVom  by  a  transverse 
pin.  A  weight  ia  hung  to  the  propeller  to  keep  the 
toe-calks  in  contact  with  the  ice.  A  transverse  bar 
limits  the  upward  throw  of  the  brake-lever. 

The  saws  are  used  in  cutting  ice  for  storage,  bnt 
their  principal  use  has  been  in  northern  latitudes,  in 
cutting  passages  out  of  the  ice  floes  and  fields,  in 
which  vessels  nave  become  entangled  and  froeen  up. 

loe  ■owp^er.  An  implnneiit  to  deao  and  re* 


Fig.  asu. 


move  snow  from  the  surface  of  ice  which  is  to  be  cnt 
and  stored  for  uw. 

Ice-Hshav'er.  A  device  for  leaning  ice  to  cool  a 
beverage  in  a  tumbler. 
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IttSuntr. 


■•pada.   A  tool  for  catting  ice.    See  m,  Fig. 

[CE-TOOLS. 

-tongs.   Grasping  implemeDtii  Tor  carnring 
of  ice ;  or,  oh  n  smiul  scale.  Tor  faaaaling 
of  ice  at  table.    See  /  k.  Fig.  2658. 
-tools.   Fi^.  2658  shows  aa  assortmeat  of 


eel  ice-tools  made  by  Staffonl,  Holden  &  Co., 
■re,  Vermont :  — 


marker, 
ter  with  gnide. 
ind -cutter, 
nple. 

Kin(F-ofr  bar. 

vl-bar. 

ik  and  pick. 


h,  saw. 
if  hatc-het. 
j,  hoiAting-tongn. 
k,  lamlinft- tonga. 
I,  snow-planttr. 
m,  ice-spade. 


loh'no-graplL  {Dratcing.)  A grouud-plau  ;  on 
orthograph  is  a  frout  elevation,  a  acenograph  a 
general  view. 

I'dlar.   A  cog-wheel  (as  at  a)  placed  between  two 
others  to  coniDiunicate  the 
motion  of  one  to  the  other.  'is.  asw. 

By  iU  inter^wsition  they 
are  caused  to  rotate  in  the 
same  direction,  whichwould' 
be  otlierwise  if  they  geared ' 
directly  iuto  each  other. 

Another  description  of 
idle-wheel  (as  at  b)  ih  caused 
to  rest  upon  a  belt  to  tighten 
it,  to  perfect  its  adhesion 
to  tbe  band-wheels  over 
which  it  runs. 

I'dle-wheel.  See 
Idleii. 

Id'wall-atone.  A 
Welsh  oil-stone  from  Snow- 
don. 

n-lu'mi-na-ted  Clook. 

This  practice   ap^rs  to 
liave  commenced  lu  Gtaa-  idU-Wkul. 
gow,   Scotland,   where  a 

clock  with  two  faces  supported  at  the  extremity  of  a 
projecting  bracket  was  lighted  by  jets  placed  above 
it,  the  light  of  which  was  reflected  upon  the  dials 
from  mirrors  placed  beneath  a  carved  jihcenix  which 
surmounted  tne  clock.  The  jet  was  lit  by  a.^aah- 
pipe,  which  consitits  of  a  aupplemeotary  pipe  pierced 
with  a  row  of  small  holes  throughout  its  length. 
Gas  issuing  from  each  of  these  is  Ut,  and  forms  a 
communication  between  the  match  of  the  lighter 
and  the  issuing  gas  of  the  burner. 

The  more  usual  plan  of  illuininating  clocks  is  to 
make  a  trausparent  dial-face,  having  fibres  thereon 
which  show  dark  on  a  lightground.  The  dial-cham- 
ber is  illuminated  in  the  ordinarv  manner.  The 
church-clock  of  St.  Giles,  in  the  Fields,  London,  wsa 
lighted  April  23,  1827. 

For  modes  of  lighting  the  gas  without  climbing 
to  the  tower  or  spire,  see  Gxa-uoHTiNO  bt  Elec- 
tricity. 

n-lu'ml-nm-tor.  A  device  to  throw  light  upon 
an  object  in  an  optical  instrument  ^ 
such  as  a  lens  which  condeuGes  light  3600. 
upon  an  object  under  observation, 
or  a  lamp  which  throws  a  |>eDcit  of 
rays  upon  the  micrometer  wires  in  a 
telescope.   

beck's  opaque  illuminator  for  high 
powers  conitista  of  a  circular  disk  of 
thin  glaKs  placed  at  an  angle  of  45' 
in  the  axis  of  a  microscope,  receiving 
rays  from  a  lateral  aperture,  and  di-' 
recting  them  downward  upon  the 
object.  The  ol^jective  is  made  its  ^mnimetor. 
own  condenser. 

The  wkiCe-cloud  illuminator  is  to  transmit  a  sub- 
dued white  light,  and  is  sometimes  a  surface  of 
pounded  glass  or  of  plaster  of  pans. 

Tlie  omiqiie  illumiitaior  is  for  directing  oblique 
rays  \\\>on  an  object.  This  is  attained  by  the  con- 
cave mirror,  Amici's  priam,  etc. 

The  bladc-yr(nmd  illuminator  placeman  opaque 
surface  behind  the  object  and  illuminates  the  sur- 
face.   See  Spot-lens  ;  Parabolic  Illuminator, 

To  thpse  may  be  added  the  varioun  illuminatora 
for  opat|ue  objects,  and  known  as  CoNDENSRita,  SiDs- 
rrflectors.  Parabolic  Beflrctoks,  Lieber- 
EUHSR,  etc.  (which  see). 

H-me'nl-um.    Symbol,  II.    One  of  the  ran 


lUBOWHENT. 


1172 


IMPRESSION. 


metals  bat  little  kDOwn  beyond  the  hbontory  of 
the  chemist 

lat-boWmant  (ArdUUetun.)  Avaalt  or  arch. 

bilMi-OMt-ad.  {ArdHttettut.)  Oreriapping ; 
MS  tiles  or  shingles  on  «  roof. 

Jm^unSou-^avVttiM.  See  Mock-oold  ;  Mock- 
silver,  etc. 

Im^er'ston-leiia.  (Optica.)  An  achromatic 
objective  for  the  microflcope,  which  is  used  with  s 
drop  of  water  between  the  front  lena  and  the  glass 
cover  of  the  ol^ect  examined,  to  prevent  the  extreme 
refraction  of  the  litroinous  pencils  if  air  is  present, 
as  in  oidinaiy  microscopical  examinations,  and  which 
thus  secures  better  defiattioQ  and  longer  working 
distance  for  the  aame  power. 

Im-pa'sM.  The  horizontal  parts  of  the  frame- 
work of  doors,  commonly  termed  rails. 

Im-pe'ri-al.  1.  A  tN^gage-ease  on  the  top  of  m 


pages. 

16mo,  ISmo,  24mo,  etc. 


2.  A  roof  with  a  pointed  or  teQt  shape. 

3.  A  size  of  psper,  variously  qaotea  as  to  liiBi ; 
paper-inakers  differ. 

rrintinff-paper,  22  x  32. 

Flat  wnting-paper,  22  x  30. 

Blank-book  paper,  22  x  80  to  28  x  81. 

Im-pln'Ti-tun.  The  cistern  in  the  central  part 
of  the  coart  or  atriam  of  a  Soman  koiue,  to  receive 
the  rain-water. 

Im-postngp.  The  arrangement  of  pages  in  a  form. 

When  wedging  up  the  firm  in  the  ehaae  the  form 
lies  upon  the  inponng-tione,  and  the  various  paves 
are  arrangnd  so  as  to  match  their  fellows  on  the 
other  side  of  the  ^eet,  so  that  when  folded  th«. 
pwes  sludl  come  in  consecutive  order. 

Thenttm^  paget  m  one  $ide  iff  IA0  atof  deter- 
mines its  name,  as  follows :  — 

Folio,  2  pages.  Duodecimo    (ISmo),  12 

Quarto,  4  pages. 

Octavo  (8vo),  8  pages. 

When  perfected,  that  is,  printed  on  the  other  side, 
the  sheet  has  double  the  number,  so  that  there  are 
8  pages  to  a  quarto  signature,  16  to  an  octavo,  etc. 

They  are  imposed  as  follows,  the  illnstration  show- 
ing how  the  pages  appear  in  the  form. 

O.  F.,  outer  form  ;  I.  F.,  inner  form. 

18,  2i,  32,  and  48mo  mny  be  imposed  in  a  simi- 
lar manner,  or  may  be  so  imposed  as  to  be  cut  before 
folding.    Siae  Riagwalt's  '*  Dtctionaty  of  Printing" 

Xm-poa1nE-*toi».  (Printing.)  AiAabonwhich 
the  ^ype  is  made  up  into  fonns.  The  c/uue  lies  on 
the  stone,  and  the  matUr  is  aminged  inside,  being 
keyed  np  by  the  qttoine. 

Im'-post.  Theupper  member  of  apillar,  column, 
or  entablatare,  upon  which  an  arch  or  superstmc- 
tnre  rests.    A  jMt-band. 

The  npper  stofte  of  a  pier  or  ahatment,  npon  which 
the  tpringing  or  bottom  stone  of  an  arch  is  Imposed. 

Imp-polo.  (Buildioff.)  A  pc4e  serving  to  sup- 
port the  scaffolding.    A  scaffoldinit  iftp. 

Im-proa'slon.  (Printintf.)  The  pressure  ap- 
plied to  a  sheet  in  the  press.  Also  the  appearance 
of  the  sheet,  front  or  baek,  when  it  is  taken  ttxxa 
the  press. 

Mating  mnfjris  to  prepare  press  and  form  for 

Erinting.  When  some  lines  or  letters  in  a  form 
are  been  Worn  longer  than  the  other  type,  n  piece 
of  paper  is  pasted  on  the  bottom  of  these  lines  to 
raise  them  to  the  proper  height.  This  is  called  an 
widerlay. 

When  type  or  stOTeotype  plates  give  a  faint  tm- 
frarion  in  spoti^  a  piece  of  tissue  paper  of  the  size 
and  shape  «  the  spot  is  pasted  upon  the  tympan. 
nils  is  called  an  overlay.    When  the  whole  dieet 


has  a  gray  or  light  ap- 
pearance, the  impres- 
sion is  regolatea  by 
turning  np  the  impres- 
sion screws  of  the  presa. 
Too  much  impresiion  on 
a  sheet  raises  the  paper 
so  tliat  the  letters  show 
in  relief  on  the  back  of 
the  sheet 

A  sheet  is  cockled  or 
lerinkled  when  it  folds 
over  BO  that  any  por- 
tiou  shows  a  ttreag  nS 
white  paper  after  print- 
ing. 

Some  j^cBHB  glTB  a 


O.F.  Tolla     I.  p. 


o.  F.  Quarto,  j,  p. 


OctAVO. 


o.r.  12  mo.  i.F. 


01      01        ri  II 


9  SI 


O.F.  lemo. 


JSiqMstaf. 


dwelling  impresnon  "hj  holding  the  type  and  paper 
in  contact  for  some  instants.  Lithographic  presses 
give  a  drawing  impressioii. 

A  sheet  is  slurred  when  it  is  allowed  to  dip  npon 
the  face  of  the  tyr*  after  inking.  It  i«  smeared  after 
printing  by  handling  or  folding  while  green,  or  be- 
fore the  ink  is  act.  Dry  pressing  printed  sheets  flat- 
tens down  the  impresfliou  and  fixes  the  ink,  though 
if  prRmed  while  too  wet  the  ink  may  offset.  Moikt 
and  friars  arc  black  or  wUte  Hlotchee  which  roar 
appear  on  a  sheet  ttam  imperfect  distritntion  of  iw 
on  the  rulers  oxfbrm. 
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Jin-prOB'slon-cnp.  {Bentidrjf.)  A  cup  to  hold  I 
materia)  for  takiag  an  impreawon  of  the  mouth  for 
the  purpose  of  nialking  an  artificial  denture.' 

In-and-ont-bolt.  A  thrvugh  bolt.  One  mss- 
ing  through  a  ship's  planking,  the  frame,  and  the 
knees  of  the  beams. 

In-boards.  (Axht&mdtny.)  The  aides  covered 
with  paper. 

OiU-tH-ioanb :  leav«i  cat  after  the  cover  is  on. 

OiU-of -boards  signifies  that  the  edges  are  trimmed 
before  covering. 

In-oen'dl-a-iy  Com'poanda.  Greek.flre,  said 
to  be  the  invention  of  Calliuicus  of  Heliopolis,  in 
Syria,  in  the  seventh  century.  It  was  first  iised 
upon  the  Saraoena'  ships.  It  waa  Mown  out  of  long 
tabes  of  copper,  shot  out  of  croes-bows,  and  pro- 
jeoted  in  otber  wa^  It  burned  on  water,  and  dif- 
nsed  itself  on  all  ndes. 

The  composition  of  Greek-fire  was  kept  as  a  state 
secret  in  Constantinople.  It  is  believed  that  it  con- 
tallied  sulphur  and  nitrate  of  potash  mixed  with 
naphtha.    See  Greek-fire. 

The  Arabs  had  an  incendiary  composition  formed 
of  aulpbur,  saltpeter,  and  aalphide  of  antimooy, 
mixed  into  a  pwte  with  jnioe  of  black  ^camore, 
liquid  asphaltum,  and  quicklime. 

The  French  engineer  Chevallier,  about  1797,  in- 
vented a  compound  which  would  bum  under  wa- 
ter. 

Shells,  charged  with  this  or  a  simiUr  aabstance, 
are  aaid  to  have  been  found  on  amis  of  the  ahips  of 
the  French  fleet  which  carried  Napoleoa  aud  his 
army  to  Egypt,  and  were  afterwards  taken  or  de- 
stroyed by  Nelson  at' the  battle  of  the  Nile. 

Bock-fire  is  one  of  the  best  known  modem  incen- 
diary compositions  \  it  burns  slowly,  is  difficult  to 
extinguish,  and  is  used  for  scttintf  fire  to  shifra, 
bnildm^  etc.  For  putting  in  shells  it  is  cast  in 
(^lindneal  paper  cases,  having  a  priming  in  their 
lies. 

Rock-fire  is  composed  of  nwin,  S  parts  ;  sulphur, 
4;  niter,  10  ;  regulus  of  antimony,  1  ;  mutton-tal- 
ktw,  1  ;  turpentine,  1.  These  are  combined  by  pul- 
verizing the  sulphur,  niter,  and  antimony  separately, 
mixing  them  by  hand,  and  passing  them  tliron^h  a 
sieve  ;  the  tallow  is  melted  over  a  fire,  the  roun  is 
then  added,  next  the  tnrpentine,  and  afterward  the 
otber  materials ;  the  whole  being  thoroughly  incor- 

E rated  by  stirring  with  spatulas,  and  great  care 
ing  taken  to  prevent  its  taking  fire,  when  the 
composition  becwnes  of  a  brown  color  the  fire  is  per- 
mitted to  go  down,  and  when  sufficiently  floid  is 
poared  into  the  paper  cases. 

Niepce  experimented  upon  thn  effects  of  pota-osium 
uid  benzole,  and  aacertained  that  ^  gramme  of  po- 
tassium in  300  grannies  of  benzole  would  spontane- 
ously ignite  on  the  surface  of  the  water,  burning  and 
spreading  over  a  considerable  surface.  Petroleum 
may  bb  substituted  for  1>enzole.  A  solution  of 
phosphoms  or  chloride  of  sulphur,  in  snlphuret  of 
earbon,  also  apontaneoosly  ignites  on  exposnre  to  the 
air, 

In-oen'di-a-r^-ahell.  A  hollow  projectile 
charged  with  incendiary  composition,  and  designed 
for  setting  fire  to  buildings,  shipn,  and  other  objects. 
Hollow  balls,  filled  with  fire,'  appear  to  have  been 
among  the  earliest  projectiles  nsed  in  warfare  after 
the  introdnction  of  tne  Greek-fire,  though  these  were 
not  fired  from  cannon  ;  but  descriptions  are  given  of 
balls  of  fite  used  by  the  Saracens  in  Spain,  which 
aeem  to  correspond  closely  with  modem  incendiary- 
shells.  The  use  of  incendiary  compounds  ftppears  to 
hav<t  gradually  bec<Bne  obsolete,  as  we  hear  little  or 
Subbing  of  their  em[doyaMnt  until  toward  the  close 


of  the  eighteenth  century*  hot  shot  being  used  as  a 
substitute. 

About  1797,  Chevallier,  in  France,  invented  an 
incendiary  compound,  which  seems  to  have  been 
tried  to  a  limited  extent  by  the  French  government, 
for  filling  shells.  Since  then,  many  inventors  have 
exercised  their  ingenuity  upon  this  subject,  the 
principal  object  being  to  obtain  an  inextlhguishabla 
compcwition  for  charging  shells,  to  be  ignited  either 
by  tune-fuse  or  by  percussion. 

The  only  shells  of  the  incendiary  kind  generalW 
recc^ized  in  modem  warfare  are  Carcasseii  (which 
see). 

In-KMr'tum.  A  form  of  masoniy  made  of  a  facing 
of  sqnaie  stones  of  irregular  sizes  and  a  Ailing  in 
rubble.    BubbU-toork.   See  Masokrt. 

Inch.  The  ^  of  a  yard  ;  the  of  a  fooL  The 
yard  is  the  standard  in  England  and  in  North  Amer- 
ica.   See  Unit. 

In'oU-na-tion.  {CompoM.)  One  of  the  three 
elements  of  magnetic  force  which  are  registered  at  tlie 
observstories.  The  other  elementB  an  the  dedina- 
turn  and  abtolute  initttsUy. 

The  inelmatiom  or  dip  is  the  vertical  angle  of  a 
freely  auspended  needle  which  it  makes  with  the 
horizon.  It  has  a  gmtral  depeodeDce  upon  the  lati- 
tude, but  varies  from  local  causes.   See  Dipfino. 

NEEDLE. 

In'olin-m-tO'rl-azii.  The  dipping-needle  invent- 
ed bv  Norman,  of  London.  See  Dippikq-keedu:, 
also  Maohetometeii.  . 

In-cliiwd'-07l1n-attr8t»amF-ui'Kliu.  A  form 

of  dired-aclion  rieam-engttte,  in  which  two  cylinders 
are  placed  in  a  frame  so  "as  to  work  at  an  angle  to 
each  other,  the  connecting  rods  giving  motion  to  the 
same  crank. 

It  was  invented  by  Brunei,  and  patented  by  him 
in  1822. 

a  a  is  a  strong  triangular  frame  of  cast-iron,  within 
vbich  are  fixed  the  two  oylindera  b  b.  Mr.  Brunei 
preferred  that  the  angle  formed  by  the  axes  of  the 


cylinders  should  be  102*.  dd  an  the  connecting 
rods  attached  to  the  crank  «,  which  gives  motion  to 
thepaddln-shaft. 

The  piston-rods  are  supported  upon  rollers,  which 
traverse  on  guide-plates  to  preserve  their  parallel 
motion  during  the  stroke.  In  the  small  cylinders 
ft  g  are  piston-valves  by  which  the  steam  from  the 
boiler  is  admitted  to  the  alternate  ends  of  the  cylin- 
der and  allowed  to  escape  from  the  other  end.  The 
Hction  of  the  piston-valve  is  regulated  by  the  eccen- 
trics on  the  paddle-shaft.  Them  eccentrics  pra 
motion  to  the  rods  h  h,  which,  by  intermediate 
levera,  operate  upon  the  {nstona  in  the  small  cylin- 

This  IS  one  of  the  numerous  devices  intended  to 
obviate  the  use  of  the  beam  iu  marine  engines. 


Digitized  by- 


lyCLIKED  PLANE. 


1174 


INCLINED  PLANE. 


In-clinod'  Flane^    Au  artificial  tinpe  fomlng 

an  asceat  for  vehicles  ;  the  cliuibiitg  pastes  for  pedes- 
triana  perhaps  hardly  deserve  the  uatue. 

Steviuus,  in  hiii  work  on  the  priaciples  of  eqni- 
Hbriuia,  15SS,  establUhed  the  fundamental  property 
of  the  inclined  plana,  and  solved  the  value  of  forces 
acting  obU(|uely.  (Galileo's  treatise  on  Mecbanica 
appeared  a  few  years  later. 

In  various  parts  of  the  old  countries  of  Europe  and 
Asia  are  the  remains  of  vast  engineering  works  on 
the  main  routes  of  travel  and  contjuest. 

It  is  supposed  that  the  giiide  on  the  great  canal 
ofSesaatris  (1500  B.  c.)i  which  united  the  Red  Sea 
and  the  Nile,  was  overcome  by  a  sluice  ;  probably 
an  inclined  plane  down  which  the  water  ran.  The 
difference  in  level  is  but  slight,  and  perhaps  on  ac- 
count of  the  fear  of  the  contamination  of  the  fresh 
water  <^  the  river  by  the  salt  water  of  the  aea,  it  may 
really  have  been  an  inclined 'plaiie  like  that  which 
crossed  the  Isthmus  of  Coriuth  some  centuries  after- 
ward. The  aloice  preceded  the  lock  in  Europe  (see 
Camal).  and  was  probaUy  nsed  also  in  the  grand 
canal  China,  built  fn  the  ninth  centnnr  a.  d. 
The  canal  loitk  was  invented  in  Italy  in  the  four- 
teenth ceutnry. 

On  the  Mount  Onis  Railroad,  which  crossed  be- 
tween Savoy  and  Italy  previous  to  the  completion 
of  the  tunnel,  the  elevation  is  overcome  by  a  aeries  of 
tnolined  iilanes,  with  mech&ukal  devicea  to  cause  a 
jiositive  grip  upon  the  rails,  instead  of  depending 


npoo  frictional  contact  for  the  tnetile  efftet  ctf  the 
motor.   The  railway  tonnd  has  superseded  the 

mountain  road. 

On  the  old  line  of  the  Pennsylvania  Railroad  by 
Hollidayeburg,  the  reader  may  have  noticed  and  ad- 
mired the  inclined  jilanes  hj  which  the  summit  and 
several  other  gradients  were  ascended  ;  statiouaiy 
engines  at  the  summit  of  each  gtade  hoisting  or  low- 
ering the  ojirs  by  means  of  ropes.  The  London  and 
Bla^wall  Railway  was  operated  in  a  similar  manner, 
though  the  rood  was  about  level. 

The  Portage  Railway  formerly  occupied  a  neariv 
central  position  on  the  main  line  of  the  Pennsyl- 
vania Canal,  between  Columbia  and  Pittsbarg,  and 
extended  {rom  Hollidayibui;^  on  the  eastern  hue,  to 
Johnstown  on  the  western  base  of  the  Alleghsny 
Mountains,  a  distance  of  thirty-six  miles  ;  the  totu 
rise  and  fall  nn  the  whole  length  of  the  line  being 
2,671.19  feet  Of  this  bight,  2,007.02  feet  were 
overcome  by  means  of  ten  inclined  planes,  and 
664.17  feet  by  the  slight  inclinations  given  to  the 
parts  of  the  railway  which  extend  between  thew 
planes.  The  distance  fhnu  Hollidsysburg  to  the 
summit-level  is  about  ten  miles,  and  the  bight  is 
1,S98.31  feet.  The  distance  from  Johnstown  to  the 
same  point  is  about  twenty-six  miles,  and  the  faight 
1,172.88  feet.  The  higbtof  the  summit-level  of  the 
railway  above  the  mean  level  of  the  Atlantic  is 
2,326  feet. 

The  machinery  by  which  the  inclined  planes  were 
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woiked  coDUts  ctf  in  eudleas  rape  pauiiig  roand 
hmuoiital  grooved  wheels  placed  at  the  head  and 
foot  of  the  planes,  which  are  furnished  with  a  pow- 
erfhl  hraka  for  retarding  the  descent  of  the  tmina. 
The  ropes  were  originally  made  7^  inches  in  circum- 
ference, bat  were  afterwardH  incn«aed  to  8  inches  to 
give  them  a  better  bite  in  the  grooves  of  the  wheels 
orer  which  they  passed.  Two  engines  d[  25-horae 
power  each  were  placed  at  the  head  of  the  inclined 
^aopa,  and  were  used  idtemately,  week  about,  the 
uaplication  being  for  the  purpose  of  security  in  case 
any  accident  happened  to  one  of  them.  The  traction 
rope  passed  around  a  horiuntal  grooved  wheel 
dnven  by  the  engine. 

The  planes  were  laid  with  a  doable  track  of  rails, 
an  ascending  and  a  descending  car  being  attached  to 
the  respectii%  ends  of  the  rope  at  the  iMSie  time.  A 
salety-brake  waa  atbched  to  each  car,  which  was  at- 
tached bv  two  ropes  of  smaller  size  to  the  end- 
less rope  by  a  hitch  or  knot 

Locomotives  were  used  on  the  intervening  levels 
and  slight  grades. 

Fig.  2663  shows  a  side  elevation  and  plan  of  the 
inclined  jdane  of  Hahonoy,  Pennsylvania,  up  which 
the  oara  uuded  with  ooal  and  other  products  from 
tbe  mines  the  valley  of  the  Hahonoy  are  elevated 
sttitionary  engines  and  wire  ropes.  The  length 
of  the  incline  is  aboat  2,100  fttet,  and  the  total  ele- 
vation about  360  feet.  It  has  two  tracks  of  the 
osoal  eagn,  upon  which  the  watfous  ascend  and 
denend  utemately.  Between  each  of  the  tracks  are 
two  narrower  tracks,  witii  rails  about  40  inches  apart, 
and  which  are  traversed  by  tmcks  h,  to  which  the 
htristing  rope  is  attached,  and  whose  duty  is  to  push 
the  wagons  traversing  the  wider  track  up  bill,  and 
also  let  them  down  gradually.  The  wire  rope  which 
moves  the  trucks  passes  over  large  pulley-wheels, 
with  grooved  faces,  one /at  the  top^  and  the  other  i 
at  the  bottom  of  the  plane.  The  pnlley/at  the  ton 
is  on  a  fixed  axis,  hat  that  at  the  bottom  t  is  on  a  truck 
traversing  a  short  track,  and  held  at  a  certain  ten- 
non  by  a  rope  /  extendiiif^  over  a  pulley  on  a  frame, 
and  with  a  suspended  we^^t^'  of  S,960  pounds.  By 
this  means  a  r^alar  tension  is  kept  upon  the  draft- 
rope,  notwithstanding  changes  of  temperature  of  the 
wire  rope.  The  same  ties  support  both  tracks  and 
the  frames  of  the  poU^  midway  of  the  tracks  which 
support  the  wire  rope.  These  pnlleys  are  60  feet 
ajHirt,  and  are  fVom  9  to  14  inches  in  diameter.  The 
cable  is  a  little  over  2  inches  in  diameter,  the  lower 
cable  about  1^  inches.  The  core  of  the  cable  is 
formed  of  7  atrandR,  each  of  which  is  formed  of  7 
wires ;  the  exterior  surface  is  6  Strands  <^  19  wires 
each.  The  cable  has  a  spring  attachment  to  the 
troA.  The  usual  lift  is  IS  wi^ons  at  once.  At 
the  foot  of  the  incline  the  truck  nins  into  a  nit  be- 
low the  track,  aud  ascends  in  the  rear  of  the  last  car 
of  a  train  of  10  made  up  for  ascent.  In  the  descent 
of  the  empty  car^  when  the  truck  rnns  into  the  pit, 
the  wagons  continue  to  run  by  their  act^uired  im- 
petos  npon  the  track  k,  the  tmck  descending  on  the 
diving  narrow  track,  as  shown  at  the  portion  of  the 
Dgare  marked  A'. 

The  hoisting  apparatus  is  placed  in  an  under- 
ground chamber  at  the  top  of  the  incline,  beneath 
one  of  the  t«'o  tracks.  It  is  driven  by  two  horizon- 
tal steam-engines  a  a,  which  turn  the  large  drum  c, 
and  this  is  geared  to  the  drams  b.  The  drawing 
cable  coming  from  one  of  the  roads  (say  the  lower 
one,  shown  in  figures  B  B\  is  bent  by  pulley  g,  and 
panes  over  one  side  of  dmm  b,  underneath  it,  and 
thenee  between  it  and  drum  e,  then  over  the  latter, 
eneiraling  one  half  its  periphery,  and  nearly  describ- 
ing a  ^^reoa;  it  then  dives,  goes  under  the  drum 


below  Cj  under  e,  recurves  upwanlly  over  e,  then 
again  over  g,  following  another  groove  to  its  former 
courae,  the  pulley  «  bang  set  oblicioely  so  as  to  give 
the  rope  the  lateral  deviauon.  To  resume :  therop^ 
passing  bock  over  g,  goes  over  pulleys  b  and  e,  re- 
peating its  figure  oo  course,  coming  out  under  e  and 
going  around/,  and  thenra  to  tbe  car  on  tbe  upper 
of  the  two  tracks,  as  shown  in  the  phm  £.  The 
pulley  is  set  obliquely  so  as  to  change  the  rope 
over  to  the  other  track,  a  is  the  level  railway  at  the 
head  of  the  slope  m. 

The  pai-ts  have  been  diqointed  for  convenience  of 
dispouition  on  the  page  ;  the  part  A'  belongs  at  the 
right  hand  of  A,  a  long  intervening  stretch  of  2,400 
feet  of  wire  being  understood.  The  same  may  be 
said  of  the  proper  position  of  B*  at  the  right  of  the 
portion  B,  which  is  *  plsQ  of  the  machinery  at  the 
nead  of  the  incline.  The  steam  cyliudere  are  32  in- 
ches in  diameter,  and  7  feet  stroke.  The  drunia 
make  32  revolutions  in  a  minute,  the  velocity  of 
the  rope  being  1,400  feet  per  minute. 

Some  magnificent  engineering  works  are  to  be 
found  among  the  mountain  n^ons  of  the  world, 
where  the  grades  are  ascended  liy  inclined  planes. 
Among  these  may  be  cited  some  on  the  Callao,  Lima, 


f%.  aasi. 


Plan  of  Indined  Kantt  on  th*  QiUae,  Lima,  amd  Oroya  Sail- 
way,  Ptrv. 


and  Oroya  Railway  in  Peru.  The  annexed  engrav- 
ing shows  portions  at  Surco,  the  Parac,  and  San 
Bartolome,  respectively.  They  are  not  "air  lines'* 
any  means.  The  grades  are  from  24  to  4  per 
cent  (211  feet  to  the  mile)  ;  carves  an  limited  to 
400  feet  radins. 

Mr.  Meiggs  is  doing  a  great  woric.  The  western 
slope  of  the  Andes  at  this  point  has  no  timber,  nor 
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for  fifty  niilet  on  the  east  side.  Oroya  u  thirty  miles 
east  of  the  sammit  tunnel,  which  is  15,200  feet  above 
the  level  of  the  sea.  At  this  hight  you  cannot  cook 
beaus  in  an  open  veiisel,  as  the  boiling-point  is  not 
hot  eiioogh.  The  railroad  buildings  ma  bridges  are 
of  inin,  and  come  from  England,  as  do  tlie  raili ; 
the  ties  are  from  Oregon,  the  looomottvea  and  cars 
from  the  United  States. 

The  plate  opposite  is  a  view  of  the  Farka  pass  and 
the  Rhone  glacier.  Canton  Valais,  Switzerland.  The 
winding  road  is  shown  in  the  view,  climbing  op  a 
spur  of  the  mountain,  which  a  immediately  west  of 
Ht.  St  Gothard.  See  also  views  in  "  Lippiucott's 
Magazine,"  Vol.  Vlil.  p.  S24  ;  and  London  "  Engi- 
neer." Vol.  XXXIl.,  1871,  p.  233. 

The  longest  inclined  plane  on  an  artificial  road  is 
said  to  be  that  from  Lima  to  Callao,  which  is  about 
6  miles,  and  has  a  descent  ofSlI  feet,  oraliout  1  in  60. 

The  ascent  from  the  Konkan,  or  flat  country  of 
Bombay,  by  the  Wwttcm  Ghauts  to  the  table-land 
of  the  Deccan,  is  known  as  the  Bhore  Qhaat  incline, 
in  which  the  railway  rises  from  the  plain  3,000  feet 
in  a  series  of  steps  16  miles  in  length. 

The  Rigfai  Rauway  in  Switierland  rises  by  a  loco- 
motive of  pecnliar  form  1,170  feet  in  traversing 
4,700.  The  boiler,  furnace,  and  carriage  are  incUoed 
so  as  to  premnt  a  level  floor  on  the  stone. 

The  inclined  plnne  or  railway  of  Ht.  n 
Wasbinoton  is  familiar  to  many  tourists.    |  3 

In  tms  connection  the  following  data  J- 
nmr  be  useful: — 

The  pressure  on  a  level  pike  against  the 
collar  18,  say,  ^  of  the  load.  An  ascent 
of  1  in  35  would  double  the  draft,  and 
may  be  a  snitable  maximum  ascent.  The 
French  maximum  is  1  in  20.  Telford's 
maximum  was  1  in  80.  Simplon,  Italian  iMti  Aver, 
age  1  in  22  ;  Swiss,  1  in  17. 


The  liflt  are  worked  one  attendant,  who  can 
raise  or  lower  a  boat  from  one  level  to  another. 
There  are  two  lock-chambers,  over  which  in  a  lof^ 
frame,  having  large  wheels  afid  chains,  by  which  are 
suspended  the  cradles,  into  which  the  boats  are 
floated  when  they  are  to  be  nised  or  lowered.  See 
Lift. 

On  the  Morris  and  &sex  Canal^  which  crosses  the 
State  of  New  Jersey,  connecting  the  Hudson  and 
Delaware  Rivets,  there  are,  or  were,  IS  inclined 
planes,  up  which  the  canal-boata  are  hauled,  thegradcs 
being  thus  ascended  and  descended  without  lock- 
ins.  The  snnmiit  level  at  Stanhope  Is  900  feet  above 
tide-water,  and  the  changes  of  gnde  are  sodden  and 
frequent.  A  track  of  heavy  rails  is  laid  on  the  in- 
clined plane,  which  has  a  grade  of  about  16%  uid 
on  this  the  fcradle  containing  the  boat  ascends  at  the 
rate  of  five  or  six  miles  an  hour.  At  the  summit  is 
the  motor,  conaisting  of  a  water-wheel,  driven  by  the 
water  on  the  upjier  level.  The  wheel  is  connected 
to  a  shaft  ourjing  a  drum,  on  which  is  wooad  a 
win  rope  aboat  two  inches  in  diameter,  and  con- 
nected at  either  end  to  the  cradle  which  contains  the 
boat,  and  which  forms  a  car  for  its  conveyance. 
This  car  is  a  heavy  frame  running  on  flanged  wheds, 
and  descends  a  sufficient  distance  into  the  water  to 
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Inclined  planes  were  used  for  raising  the  galleys 
and  triremes  of  the  Greeks  from  the  watera  of  the 
Corintliian  or  the  CenchreKn  Sea,  for  transportation 
across  the  Isthmus  of  Corinth.  This  was  the  DioU 
cos  or  drawing-place,  40  stadia  or  5  miles  in  length, 
the  narrowest  passage  between  the  two  gulfs.  A 
canal  was  attempted  at  this  [mint  by  Julius  Ceaar, 
Caligula,  Nero  ;  the  ridge  of  native  rock  defeated  all 
the  attempts  ;  it  is  very  hnnl,  and  can  hardly  be 
worked  without  blasting.  The  incline  was  again 
used  in  the  wara  of  the  Genoese  and  Turks. 

Inetix^  planes  md  tijts  for  rauingand  lowering 
eanal-boats  from  one  level  to  another,  as  a  substi- 
tute for  locks,  are  mentioned  by  Smeaton  in  1774. 
Both  systems  are  used  on  the  English  canals,  in  the 
neighborhooil  of  Taunton  ;  80  feet  of  rise  are  over- 
come in  this  way. 

The  inclhied  plane  has  a  steam-engine  on  the  sum- 
mit, which,  by  means  of  a  drum  and  chain,  hauls 
up  the  cradle  containing  the  boat. 


imdkud  nsM,  Motrit  and  B*Mtx  OamaL 


enable  a  boat  to  float  into  it,  where,  beini;  secured, 
the  car  and  boat  ascend  or  descend  the  inclined  plsiie 
together.  From  the  forward  end  of  the  car  the  wire 
rope  pssses  over  antA-fiiction  rollera  between  the  rails 
of  the  track  to  and  around  a  large  submerged  wheel 
some  100  feet  distant  from  the  summit,  thence  over 
the  drum  and  other  frictiou-rollers  by  the  side  of  the 
track  to  another  submerged  wheel  at  the  foot  of  the 
plane,  around  which  it  passes,  and  ts  attached  to  the 
rear  end  of  the  car.  The  boat  is  made  in  sections, 
to  enable  it  to  accommodate  itself  to  the  inequali- 
ties of  the  track  when  passing  over  the  summit 

Arriving  at  a  plane,  the  boat  is  drawn  into  the 
car  in  the  order  of  its  arrival,  the  team  is  unhitched, 
the  tow-rope  coiled  on  deck,  the  boat  secured  to  the 
car  by  liawsen,  and  ita  two  sections  disconnected 
bv  a  lever  which  pulls  out  the  bolt  uniting  the 
hinge.-  The  blsde  of  the  mdder  is  then  raised  out 
of  harm's  way,  and  the  signal  is*  given  for  the  engine 
to  start.  After  passing  the  summit  the  brakes  are 
put  on,  and  the  car  descends  into  tlie  water  where 
the  IxMit  floats  out  of  it,  and  the  tow-rope  is  again 
attached.  In  one  pUce  the  canal  has  a  fall  of  200 
feet,  80  of  which  are  overcome  by  a  single  plane  of 
800  feet  length*  and  the  remainder  by  means  of  locks. 
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A  mode  by  which  caoal-boats  are  enabled  to  as- 
cend ioclined  planes  while  preserving  their  usual 
iMiizontat  position  was  invented  in  England,  but  it 
is  not  known  to  the  writer  whether  it  was  ever  suc- 
cessfully put  in  practice.  The  carriage  which  re- 
ceived the  boat  had  a  forward  pair  of  wheels  which 
ran  upon  one  double  track,  while  the  rear  end  (to  the 
ascending  boat)  was  supported  by  otherwheels,  which 
ran  on  another  track  set  at  such  a  distance  outwde 
of  and  huh*  than  the  fbimer  as  to  gin  tho  required 
lend  position  to  the  carringe.  The  inclined  boat- 
carriage  is  also  shown  !n  Day's  United  States  patents 
for  inclined  planes  and  cradles  for  canal-boats. 

In-oli-nom'e-ter.  1.  An  instrument  to  detect 
the  inclination  or  dip,  the  vertical  element  of  the 
magnetic  force.  Houy  delicate  iDStruments  hare 
been  eonstntcted  for  this  pnnxaie,  bat  the  best 
known  is  the  Dipfiho-needlb  (which  see). 

2.  An  instrameut  to  measure  the  slope  of  an  em- 
bankment, slope,  or  incline.  It  may  havean  alidade 
with  a  level ;  an  arc,  and  a  base-piece  which  lies  on 
the  slope.    A  baUer-level. 

IlMmaae'- twist.  (Mifiing.)  A  rifle-groove 
which  has  an  increased  angle  of  twist  as  it  approaches 
the  mnxzle,  allowing  the  projectile  to  oe  easily 
started  and  giving  it  an  incTMsed  velocity  of  rotation 
as  it  proceeoB. 

Itining  was  known  in  the  seventeenth  century  ; 
its  inventor  and  date  being  unknown.  Mere 
grooved  barrels,  without  spiraltty,  were  used  two 
centuries  earlier. 

The  increase  twist  is  credited  to  Tamisicr,  and 
dates  bat  a  few  yean  back. 

Xn-onw-tatfon.  l.  (Sfammry.)  A  (kcing  or 
covering  to  a  wall  of  a  different  material  from  that 
of  which  it  is  mainly  built,  such  as  marble  or  stone. 

2.  A  thin  sheet  of  wood  applied  upon  a  wooden 
sprface.    See  Vkkrerino. 

S.  ^Sieam-enffiiie,)  The  deposit  from  the  water 
■dhenng  to  the  innde  of  a  boiler. 

As  nothing  but  pure  mter  eaters  into  the  compo- 
sition of  steam,  it  has  lon^  been  a  problem  in  8t*-arti- 
enf^eering  to  get  rid  of  imparities  in  water  which 
it  IS  found  necessary  to  use  in  steam-boilers.  Among 
these  imparities  may  be  mentioned  the  salt  in  sea- 
water,  lime  in  the  water  of  limestone  regions,  and 
minerals  in  many  forms,  whieh  are  often  found  in 
water  sapposed  to  be  pare  antU  thus  tested. 

The  accumulation  of  salt  in  a  marine  boiler  would 
soon  fill  it,  if  there  were  no  way  for  its  removal.  In 
practice  it  is  generally  "  blown  off,"  when  the  jolt- 
nomeUr  indicates  a  certain  point  of  saturation. 

Lime  in  some  forms  incrusts  a  boiler  very  rapidly, 
having  been  known  to  form  a  tecUe  several  incnwi  tn 
thicknees  in  a  few  days.  This  scsle  is  a  poor  con- 
ductor of  heat,  and  a  large  proportion  of  the  pro- 
ducts of  combustion  are  lost  by  its  interposition.  Tt 
also  weakens  the  boiler,  and  has  been  the  cause  of 
many  explosions. 

Condensers  are  us»l  to  supply  pare  water  to  boil- 
ers.   See  CuXDENSRIL 

Feed-water  heaters  have  a  purpose,  besides  ntiliz- 
iBg  waste  heat,  to  compel  the  deposition  of  impnii- 
ties  liefote  the  fted-water  reaches  the  boiler. 

Mechanical  agitators,  beaters,  scrapers,  etc.,  are 
often  employed  to  remove  crust  ttom  a  boiler. 

Chemical  treatment  of  feed-water,  or  of  water  in 
the  boiler,  is  a  matter  which  has  received  much  at- 
tention from  engineers  and  scientists.  Sawdust  acts 
both  chemically  and  mechanically  to  prevent  Inemih 
tation,  the  tannic  acid  it  contains  uiuting  with  the 
lime  to  form  tannate  of  lime,  which  deposits  itself  as 
a  slimy  body.  Clay  has  sometimes  given  good  re- 
sults^ out  sand  is  almost  always  present  in  some 


quantity;  thouf^  small,  and,  if  it  passes  over  in 
priming,  is  very  detrimental  to  the  valve- laces,  the 

cylinder,  and  the  piston.  Starch  nud  sugary  sub- 
stances have  the  effect  to  clarify  some  waters,  the 
viscid  cliaracter  of  the  glucose  preventing  agglomer- 
ation of  the  foreign  matters,  and  fomiing  scum  in- 
stead of  crust.  Fatty  bodies,  tar,  and  graphite  tend  to 

S re  vent  adhesion.  The  nature  of  the  water  to  be  treated 
etenuiues  the  substance  which  shall  be  used. 
Scott's  English  ^tent,  1828,  describes  a  mode  of 
catching  the  deposit  which  forms  the  inenutation  bjT 
placing  pans  or  traj's  in  the  boiler  ;  these  intercept 
the  falHug  deposit. 

Taylor's  English  iMtent,  1880,  has  a  sediment- 
trough  the  length  of  the  boiler,  and  forming  a  nar- 
row chamber  below  the  same,  out  of  contact  with 
the  fire.  The  contents  of  this  chamber  are  uccuion- 
ally  blown  ont,  carrying  the  sediment. 

To  avoid  the  expenditure  of  space  ia  stating  at 
length  the  various  materials  which  have  been  placed 
in  steam-boilers  to  retain  the  mineral  particles  in 
suspension,  or  to  prevent  their  adherence  to  the 
boiler,  it  may  be  stated  that  they  consist  of— 
Udm^mIbL 
LinMsd-eaka. 


Lianed-oU. 
Logwood. 
lUL 
IfMd. 

Hatsl  la  rtriH  or  snaps. 

MetaM. 

Moss. 

Hadkca 

HatktaslB  varied. 
MutnUi. 


AeUs,— 
Aertle. 

Srdroetalorlo. 
ortatk. 
Htbrie. 
Outte. 
AlksllM. 

AmmMilaeal  RsUs- 
AahnalUs,— 
Mamw,  eta. 
AiMttkalMlts. 

A*bM. 

BafkstngnatTariat;  Qiowid  Oik-baA  and  nvdfast. 

Barytfc  Ootan. 

Btaek-toad.  OUi  in  varhty. 

Boms.  Oroond  Oaakte*  In  vailetj. 

Borax.  OsUea  In  TuMjr. 

Bi«n.  Palati  In  vaili^. 

Broom- eom.  hat. 

Bnrgnndy-fltalL  FetnriMUB. 

CMnphor.  Phpn^fs  In  vsilaty. 

Carboaatta  tn  vutetr-  Pitch. 

Catwtie  atkalias.  Phuta  of  varlMH  Uads. 

CiMieial.  PlinnlMIO. 

ChloridM  In  virli^.  Potaib. 

Clay.  Potatoas. 

Coal-tar.  BwiBa. 

Copper.   Salts  ef  Bal^mmaalae. 

Ciqiper  MnuM.  Band. 

CftamM'taitaB.  Baponaria. 

CMOMte.  Hawdnst  of  VHrtnw  woois. 

Cateh.  Sballi.  Oraoad 

DMoetkniafbnk.  Soap- 

Dsxtrim.  Boda. 

Electric  derleas.  Bodaash. 

rsUyolls.  Boot. 

Felt.  Bponm. 

FlbnMH  BMtarisls.  Blanta. 

ruuMd.  Btonas. 

OalTaaUncdsvkn.  Sanr. 

OamUer.  BuIpfaalM  la  vaiMr. 

OsB-tar.  Bnlphmr. 

QlsM.  Brokao  Bumae. 

Olne.  Tkllmr. 

Qiapfalt*.  Xu-bark. 

Ontvel.  Tannin. 

Qtuns  in  variety.  Tor. 

H»r  Tena-Japooka. 

Harm.  Internal  perUODS  tf   Tin.   tUts  of 

Hrdiwwbons.  Vobaceo. 

;  Iron.  Salts  of  Tnrf. 

Ironaciapa.  Tunnerie. 

I  IidnglsM.  Urine. 

Kvroaene.  Vilonla. 

i  Lunpblack.  TentsUe  dna. 

'  Lead.    Salti  of  VoTtak  davfaca. 

Leather  wmps.  While- toad. 

Leave*  in  vaHatv-  Wood-lbK. 

Une. 

Xn'ou-ba-tor.  A  derioe  for  hatching  eggs  1^ 
artificial  means. 

The  hatching  of  poultry  by  artificial  heat  is  not 
mentioned  by  Herodotus,  but  is  describeil  by  Diodo- 
rus  Siculas  as  an  ancient  practice.   The  ancients 
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obttuied  the  hut  by  the  fcnnentatitm  of  muiiire  ; 
tfaa  modem  Egyp^ns  by  the  regulated  beat  of 

ovens. 

The  ordinary  domestic  fowl  ia  a  natire  of  India, 
and  is  neither  mentioned  in  the  Old  Tcwtament  nor 
depLct«d  on  the  jiaintingR  of  Egypt.  It  was  known 
in  Palestine  at  the  Chrintian  ern,  and  is  supposed 
to  have  been  introduced  by  the  Romans  into  the 
countries  they  subjugated  ;  porhaps  earlier  by  the 
Persians,  but  this  does  not  clearly  appear.  They 
\rere  common  in  Greece. 

The  references  to  ems  in  the  Old  Testament  refer 
to_  tliose  of  wild  birds,  such  as  ostriches  and  par- 
tridges. That  in  Luke  no  doubt  waa  the  ordinate 
hens  otB*  '^><  word,  in  thfl  singular  or  plural, 
occurs  bat  twice  in  the  Old  Testament,  five  times 
in  the  New. 

The  bumness  of  egg-hatching  is  conducted  in  the 
Copta,  who  carry  it  on  in  Upper  ami  Lower  lyrypt 
and  pay  a  license  to  the  government.  A  building 
containing  from  12  to  24  ovens  is  called  a  maamal, 
Hid  its  chai]^  is  lfiO,000  eggs.  An  official  report 
for  1881  gives  for  Lower  E^pt  105  of  these  estab- 
lishments, using  19,000,000  eggs,  of  which  18,000,- 
000  produce  chickens.  This  saves  the  valuable  time 
of  1,500,000  hena  for  three  weeks  of  inactivity  and 
several  .succeeding  weeks  of  care  and  scratching,  en- 
abliujt  them  to  devote  their  undivideil  attention  to  the 
other  duties  of  maternity,  ejjg-laying  and  caoklittg. 

The  proprietors  of  an  oven  collect  the  eggs  from 
the  peaAuitB  in  the  vicinity.  The  eggs  are  placed 
on  mats  strewed  with  bran,  and  are  changed  to  po. 
sitions  nearer  to  or  farther  from  the  heat  of  the  fire- 
chambur  till  the  expiration  of  six  days,  when  they 
are  tested  by  a  strong  sunlight  for  xigns  of  the  for* 
mation  of  the  chicken  ;  four  more  days  in  the 
warmest  position,  five  days  in  a  closed  chamber,  and 
they  are  then  spread  separately  over  the  surface  of  the 
mats,  being  freijuently  turned  and  changed  from  one 
part  of  the  mats  to  another  tlurinjt  6  or  7  days,  outsitle 
air  -being  canniUy  excluded.  They  are  frequently 
tested  for  signs  of  life,  the  test  being  greater  cold- 
ness than  the  eyelid  of  the  attendant.  The  chick- 
ens appear  within  21  days,  but  some  with  thin  shells 
hatch  earlier.  The  usual  number  that  succeed  is 
two  thirds,  of  which  half  belong  to  the  peasants  and 
half  to  the  pronriotora  of  the  oven. 

The  size  of  tne  building  depends  on  the  means  of 
the  proprietoi-s  ;  but  the  general  plan  is  usually  the 
same,  being  a  series  of  eight  or  ten  ovens  and  upper 
rooms,  on  either  side  of  a  passage  about  100  feet  oy 
16,  Bod  12  in  faight.  The  thennometer  in  any  part 
is  not  less  than  24'  Reaumer  (86°  Fah.) ;  but  the 
avemge  heat  in  the  ovens  does  not  reai^  the  tem- 
perature of  fowls,  which  is  32°  Keaumer.  Excessive 
neat  or  cold  are  equally  prejudicial  to  this  process, 
and  the  only  season  of  the  year  at  which  they  suc- 
ceed is  from  the  15th  of  Imsheer  (23d  of  February) 
to  the  15th  of  Bararaoodeh  (24th  of  April),  beyond 
which  time  they  cannot  reckon  ujmn  a  sufficient  per- 
centage to  make  it  a  inying  business. 

The  illustration  A  (Fig.  2686)  shows  the  modem 
Egyptian  oven  for  hatching  eggs. 

a  18  the  entrance  room,  anO  the  passage  between 
the  rows  of  ovens  on  each  side.  The  cliamber  e  for 
the  is  below  the  one  d  in  which  the  fires  are 
made  in  troughs  alongside  the  walls,  the  heated  air 
passing  to  the  chamber  below  by  a  hole  in  the  floor 
dividing  the  two  apartments,  the  illustration  gives 
several  horizontal  and  vertical  sections,  the  entrances 
to  the  egg-chambers  showing  in  the  upper  view  at  d. 
The  upper  chambers  are  connected. 

The  ancient  E^ptian  incuhatom  are  referred  to 
by  Aristotle,  Diodorus  Siculiia,  and  Flavins  Vopisous. 


Bonneroain's  incubator  f  (a.  d.  1777)  is  heated  by 
hot  Water,  a  is  the  boiler ;  h,  a  IniildiDg  (or  holding 
the  eggs  on  shelves ;  e,  a  ooop  for  nolding  the 
chickens  ;  d,  tube  for  circulating  the  hot  water  ;  e, 
a  supply  funnel ;  /  a  safety  tube.   The  hot  water 


itf-aase. 


rises  from  the  boiler  into  tube  d,  thence  follows  the 
sinuous  course  of  the  tube  above  and  below  each 
shelf,  and  into  the  chicken-coop,  eventually  dis* 
chai^ng  into  the  boiler  again  by  the  pipe 

There  is  some  difference  in  temperature  in  the  in- 
terior of  the  box  as  the  convoluted  pipe  parts  with 
its  heat  sufficiently  to  establish  a  circulation  in  the 
pipe. 

The  force  of  the  circulation  is  in  the  ratio  of  the 
difference  between  the  temperature  of  the  water^ 
passing  out  of  the  caloril%re  and  re-entering  it ;  any 
unusual  degree  of  coldness  in  the  lower  part  of  the 
box  will  thus  react,  and  increase  the  speed  of  the 
circulation,  the  normal  tendency  of  the  scheme  be- 
ing towards  equalization. 

The  point  to  be  regulated  is  the  heat  of  the  fur- 
nace, and  this  is  accomiilished  by  a  thermtMtat, 
founded  upon  the  unequal  dilatation  by  heat  of  dif- 
ferent metata.  A  compound  metallic  mr  exposed  to 
the  heat  of  the  chamber  warps  when  the  heat  ex- 
ceeds the  roeditun,  and  draws  upon  a  wire  connected 
to  the  door  of  the  ash-pit,  and  thus  regulates  the 
draft. 

Pansof  water  secfired  the  proper  humidity  of  the  air. 
Periods  of  incubation  ;  temperature,  140°  Fah. 

Swan  .       .  42  days.  Peafowl  .       .  28  days. 

Goose  .       .      35    "  Duck  .       .      28  " 

Hen  .      .  21    '*  Pigeon  .       .  14  " 

Turkey  28    "  Canaty       .      14  " 

In-danf.  \.  {OarpetOry.)  A  notch,  as  in  scarf- 
ing timbers  together. 
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8.  {JPrintutg.)  The  blank  spaoe  or  aet-ia  at  the 
commeiicement  of  a  paragraph. 

Ic-den-ta'tion.  {Architecture.)  A  zigzag  mold- 
ing.   The  shark's  tooth  moldiuf;,  iMniieuiatiott. 

In-denf  ed  Chla'eL  A  bonug-chiael  whose  face 
ia  in  steps. 

Xo-denf  ed  Una.  (Fort'^eation.)  One  conaiat- 
ing  of  altematR  salient  and  recediug  auglea,  each 
&ce  forming  a  flank  to  itn  neighbor. 

In-denf  ed  Par'a-peL  {Fort\/teation.)  One 
whose  interior  slope  h^  vertical  recesses  in  which 
men  may  stand  and  fire  along  the  front  of  the  work, 

In'de-pen'dent  Pleoa.  (Shipbuilding.)  The 
main  piece  of  the  Juad  or  btisk-shaped  projection 
from  the  stem  of  a  vessel.    See  Stem. 

Xn'de-pen'dMit  Seo'onda-watolL  A  watch 
in  which  the  action  of  the  center  seconds-band  is  in- 
'  dependent  of  the  r^nlar  going  works  of  the  watch. 
It  has  two  separate  trains  of  wheels  and  separate 
springs,  so  that  the  refml&r  time  may  be  maintained 
when  the  center  seconds-hand  is  stopped  by  pressing 
the  stop-pin  on  the  outside  of  the  case. 

The  center  seconds  is  set  in  conformity  with  the 
other  woi^  by  a  tptem  at  the  back  of  the  caae. 

For  great  mcety  in  tinun^  qoarter  and  lifth  bm- 
ond  watches  are  now  made,  and  are  capable  of  being 
■topped  at  the  said  fractional  parts  of  a  second. 

ui'dex.  1.  A  pointer,  as  the  hand  of  a  watch  or 
clock,  a  finger  or  arm  of  a  balance  or  measuring  ap- 
peratas  which  moves  along  a  gradoated  scale,  or  tn 
relation  to  a  line  or  central  mark. 

2.  A  hnus  rule  accompanying  the  plane-table,  fur- 
nished with  perpendicniar  sight-vanes  at  each  ex- 
tremity.   An  alidade. 

In'aex-^ge.  An  instrument  having  jaws  whose 
distance  apart  is  indicated  by  a  pointer  and  dial,  or 
Other  means.   In  the  example,  too  body  to  be  meas- 


nrod  ia  placed  between  the  jaws,  which  are  brought 
in  contact  with  the  opposite  sicks.  The  thirty-sec- 
ondjB  of  an  inch  are  indicated  by  the  jaw  cm  the  scale 
on  the  cylinder,  and  the  hundredths  of  a  thirty-sec- 
ond are  indicated  by  the  hand  on  the  dial. 

iD'dez-glaaB.  A  mirror  at  the  center  of  nwtion 
of  the  index-arm  of  a  quadrant  or  sextant,  which 
moves  with  the  index,  and  froiti  which  a  ray  of  light 
from  one  of  two  given  ol^ects  ^one  of  which  ia,  say,  the 
sun)  is  reflected  to  another  mirror,  called  the  Aonaon- 
glass,  fixed  to  one  of  the  arms,  and  thence  to  a  sight- 
hole  in  the  other  arm.    See  Quadrant;  Sejctant. 

In'dia-iQk.  A  composition  of  lampblack  and 
size.  Said  to  hare  been  formerly  made  from  the 
pij^ment  of  the  cnttle-fish.  The  ink  of  the  Chinese 
scribe,  used  with  a  brash. 

Xn'dl-an  SteeL  A  fine  kind  of  steel,  made  in 
Sonthem  Asia  direct  from  the  ore,  and  known  as 
ipootz.    The  natural  steel  of  India. 

In'dla-pa'par.  The  name  ^ven  to  a  paper  made 
with  one  exceedingly  fine  surface,  and  used  for  tak- 
ing the  finest  impressions  of  steel,  stecl-ptate,  and 
wood  engraviogs.  It  la  made  by  the  Chineee  from 
the  inner  baric  of  the  bamboo.  It  is  imported  in 
aheeta  25  x  26  inches.  The  Chinese  also  make  paper 
of  the  barks  of  the  elm  and  mulberry,  of  the  cotton- 
tree,  hemp,  wheat-straw,  rice,  and  rice-straw.  See 
'W»OI>-PAPER. 

lo'diai-rablwr.   India-rubber  in  the  crude  state 


is  prepared  fur  manufacture  by  grinding  the  sheets 
in  water,  for  the  purpose  of  cleansing  it.  After  this 
it  is  dried  and  subjected  to  the  tearing  action  of 
toothed  rollers,  one  of  which  revolves  »8ter  than 
the  other.  At  this  stage  the  vulcanizing  material, 
consisting  of  ^  ounce  of  sulphur  or  more  to  the 
pound  of  rubber,  according  to  the  required  hardness, 
is  added  and  thoroughly  incorporated.  Various 
oth«  ingredients,  as  sulphate  of  zinc,  whiting, 
plaster  of  paris,  lampblack,  pitch,  etc.,  in  addition 
to  the  sulphur,  are  also  employed  for  the  purpose  of 
hatdeoing.  The  selection  of  these  depends  on  the 
peculiar  ideas  of  the  manufacturer  and  the  destined 
application  of  the  materiab 

In  making  boots  and  shoes  the  rubber  is  passed, 
in  contact  with  cotton  cloth,  between  heated  rolls 
which  rotate  at  different  speeds,  and  ia  forced  be- 
tween the  interstices  of  uie  cloth,  to  which  it 
becomes  firmly  united.  In  some  cases  the  rubber 
is  drawn,  either  with  or  without  the  cloth,  through 
rolls  of  equal  speed,  to  a  thickness  suitable  for  the 
Goles  or  uppers  of  shoes.  The  sheets  thus  formed 
are  cot  up,  by  suitable  dies,  into  the  proper  forma 
for  tiie  solM  and  uppers,  which  are  afterwardcemented 
on  a  last  by  a  solution  of  rubber  dissolved  in  beniine. 
At  this  stage  a  coating  of  linseed-oil  vamifih  is  ap- 
plied with  a  brush,  and  the  shoe  subjected  to  a  heat 
of  about  280°  Fah.,  when  the  operation  is  complete. 

In  making  hose  or  tubing,  the  rubber  or  rubber 
cloth  is  wrapped  around  a  tube  until  the  desired 
thickness  isattained,  indpUcedin  a  steam-heater  at  a 
temperature  at  about  2S(r  Fah.,  which  partially  fuses 
the  comiiound,  causing  the  layers  to  unite.  It  is 
then  removed  from  the  heaterand  the  tube  withdrawn. 

Belting  is  formed  by  h^ing  together  a  sufficient 
uamber  of  layers  of  the  vulcanized  gum  or  gum- 
cloth  and  Bubjectiiw  them  to  the  action  of  a  flat . 
press  at  a  heat  of  SSCr  Fah.  Additional  hardness  is 
attained  by  the  nae  of  a  larger  proportion  of  sulphur 
and  the  at^Ucation  of  greater  heat. 

The  operation  of  uniting  several  layers  of  the  ma- 
terial is,  however,  performed  with  much  more  expe< 
dition  by  the  tue  of  a  steam  cylinder-press. 

Previous  to  1821,  it  is  said  that  india-rubber  had 
only  been  brought  to  this  country  as  an  article  of 
ennosity,  molded  iuto  various-fancy  forms,  as  alliga- 
tors and  other  reptiles.  In  that  year  a  pair  oC  what 
appeared  to  he  solid  models  <^  uioea  were  brought 
home  by  a  eea-captain.  who  presented  them  to  an 
ingenious  boy.  Curiosity  led  him  to  cut  into  them 
at  the  instep,  when  he  found  a  clay  mold  inside, 
this  he  removed,  and  finaUy,  by  dint  of  heating  and 
stretching,  adapted  them  for  wear.  This  becoming 
known,  led  to  the  imiHirti^oD  of  the  natiTe  shoea 
nude  upon  clay  lasta.    Sm  Caoutcuoitc. 

No  process  has  yet  been  devised  for  restoring  old 
rubber  to  the  condition  in  which  it  was  previous  to 
vulcanization.  It  is,  however,  extensively  used  for 
mixing  with  new  raw  material  in  the  manufacture 
of  all  kinds  of  rubber  goods,  fi^  steaming  and  roll- 
ing it  is  reduced  to  a  semi-plastio  state,  and  in  this 
condition  it  ia  applied  to  coarse  bhtics  and  used  for 
hed  stifleniiiK,  a  pnnxwe  for  which  it  is  well  adajit- 
ed.  Pure  mbber  is  hut  little  used  except  for  artists' 
purposes. 

In'dlaf-rnb'bar,  Ar-tL-fi'dal  A  compound  of 
chloride  of  sulphur,  oil,  and  collodion.  In  its  phtstio 
state,  it  ia  easily  molded,  and  hard  and  durable  when 
well  set.  It  can  be  made  <tf  any  color,  and  is  sus- 
ceptible of  a  high  polish.  An  English  compound 
consists  of  linsetS-oil  oxydized  on  glass  plates  oy  re- 
peatedly dipping  the  plates  in  the  oil,  and  allowing 
it  to  dry  each  time.  The  film  thus  obtained  is  re- 
moved from  the  glaaa^  crashed,  and  woriced  by  the 
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mixing  rolls,  a  stofUl  quantity  of  gutu-ahellac  being 
added  to  ^ve  it  the  proper  cohesion.  The  substance 
thus  obtained  is  very  much  like  rubber,  and  can  also 
be  vulcanizeiL 

b'dla-nib'ber  Bind'lng.  A  mode  of  bindtns 
books  patented  in  England  by  Hancock,  in  which 
tfae  usual  operations  of  stitching,  sawing,  and  ham- 
mering the  back  arc  dispensed  with.    The  sheets  are 

6 laced  in  a  former  to  give  tlio  proper  curvature  to 
le  back,  and  are  then  secured  by  packthread. 
Thev  are  next  placed  in  a  press,  with  their  backs 
aliglitly  projecting,  and  several  coats  of  a  solution  of 
india-rubber  applied,  after  which  the  bands  are  at- 
tached by  means  of  the  'india-rubber  solution,  and 
the  cover  put  on  in  the  usual  way. 

lo'dla-rnbOier  Cloth.  (Fahric.)  Fabric  cov- 
ered with  india-rubber,  llie  latter  is  cleaned,  trit- 
urated with  sulphur,  dissolved  in  benzine,  or  other 
■olvent,  and  spread  upon  fabric  by  rolls. 

la'dia-nib'bar  Rolls.  Rolls  whereby  nibber- 
ceniL'nt,  mixed  with  sulphur,  and  dissolved  in  ben- 
zine or  other  solvent,  is  spread  upon  fabric. 

Some  of  these  rolls  sprcul  the  cement  by  a  fric- 
tional  action,  the  heated  spreading- roll  traveling 
faster  than  the  cloth-can'ying  roll,  and  so  grinding 
the  gam  into  the  cloth. 

Gum  mixed  with  paint  is  spread  in  a  layer  of  the 
required  thickness  upon  fabric,  by  rolls  of  even  mo- 
tion ;  and  the  rubber  fabric  is  then  cut  into  pieces 
acconling  to  pattern,  for  boot  or  shoe  soles,  etc. 

Ia'dla-rubn>er  Spring.  The  first  known  use 
of  india-rubber  for  springs  is  in  Lacy's  English  pat- 
ent of  1825.  He  employed  blocks  of  rubber  with 
interposed  plates  of  iron.  Melville,  1844,  obtaine<l 
a  patent  for  hollow  spberea  of  rubber,  encloiting  air 
and  separated  by  disks  of  wood  or  metal,  thu  whole 
-enclosed  in  iron  cases.  In  1845,  Walker  and  Hills 
patented  rubber  bogs  filled  with  air  and  enclosed  in 
acaseforuseoasprings.  Fuller,  1845,  cylindrical  rings 
of  rubber  having  {wrforated  disks  between  them,  and 
a  guide-rod  passing  through  the  whole.  These  had  a 
tendency  to  swell  out  at  the  center  under  pressure, 
breaking  or  ii\juring  the  material.  To  remedy  this 
defect,  Spencer,  1852,  1853,  formed  the  rubber  rings 
of  the  8hai>e  which  they  would  assume  nnder  press- 
are,  and  surrounded  them  with  an  annulus  of  iron. 
These  have  been  used  as  buffer,  bearing,  and  draw 
springs  for  railway-carriages  with  satisfactory  results. 
(See  also  Car-spriko.)  Eaton,  1856,  employs  al- 
temate  thin  plates  of  rubber  and  metal,  adapted  for 
springs  of  great  resistance  and  little  flexibility. 
Hodge,  1852,  patented  a  compound  spring  composed 
of  a  block  of  rubber  inclo.sed  in  a  two-part  ca-sing, 
the  upper  part  surrounding  the  lower,  and  rising 
or  faUiiig  aci'ording  to  the  amount  of  compression  of 
the  rubber  placed  on  each  end  of  a  steel  spring. 
Scott,  1852,  blocks  of  rubber  placed  over  the  center 
of  a  steel  s]iring.  Bridges,  1857,  employs  wooden 
instead  of  iron  surrounding  rings  to  confine  the  nib- 
ber  blocks,  and  dispenses  with  the  central  rod.  Ful- 
ler, above  referretl  to,  employs  for  suspension  springs 
round  conis,  wound  at  a  considerable  tension  around 
two  metallic  rollers  or  rf*el8.  During  the  Russian 
war,  a  iiamber  of  mortar-boats  were  built  by  the 
British  govemmeut,  each  carrying  a  13-inch  mortar. 
In  order  to  diminish  the  shock  occasioned  by  the 
recoil  of  such  heavy  ordnance  on  these  small  vessels, 
twenty  very  strong  rubber  rings  were  placed  under 
each  mortar- platform.  Thew  were  tested  by  actual 
service  st  Svt^aborg,  in  the  Black  Sea,  and  afterward 
in  China,  with  very  satisfactory  results. 

Ih'dia-TUb'bar  Thread.  This  is  prepai-ed  by 
cutting  a  sheet  into  filaments,  which  are  then 
stretched  in  a  hot  atmosphere  or  hot  water ;  the 


process  being  several  times  repeated  with  alteniitt 
coolings.  It  is  glazed  by  agitating  with  Fiencb 
chalk -itowder. 

In'dl-oa'tor.  A  marking  or  recording  instm- 
ment,  or  one  which  makes  a  visible  sign  by  which 
the  condition  of  the  object  or  apparatus  to  which  it 
is  attached  may  be  observed.  The  various  uses  to 
which  indicators  are  applied  may  be  suggested  b; 
the  following  :  — 


Door- indicator. 
Leak-indicator. 
Leeway-indicator. 
Shoal -indicator. 
Speed-indicator. 


Station  -indicator. 
Steam  ■  i  n  d  ica  tor. 
Street-indicator. 
Tourists'-indi  cator. 
Weather-indicator. 


Besides  these  compound  forms,  the  term  his  al» 
many  other  applications  ;  as,  — 

The  gradient  poet  of  a  railway. 

A  gage  in  a  blast  furnace  to  iAdicate  the  pnper 
hight  of  a  charse. 

The  principal  meaning  of  the  word,  however,  con- 
cents the  instrument  by  which  working  steam  r^ 
cords  its  pressure. 

I.  {Steam-tngiru.)  An  instrument  which  regis- 
ters the  relative  amounts  of  steam  pressure  exerted 
on  the  piston  at  each  portion  of  its  stroke.  It  wu 
invented  by  Watt. 

Watt's  indicator  A  consists  of  a  cylinder  a  in 
which  works  a  piston  b,  that  is  (when  the  cylinder 

He- 


Sitrntt'  htdieator. 

is  not  in  communication  with  the  steam-cylinder) 
maintained  near  the  midlength  of  the  indicator  cyl- 
inder by  the  spiral  spring  e.  The  piston-rod  works 
through  a  collar  d,  and  has  at  its  upper  end  a  Aes'vx 
for  holding  a  pencil.  Communication  with  the  steam- 
cylinder  is  eflectetl  by  the  cock  e,  and  when  steam  i& 
admitted  through  this  it  causes  the  piston  to  rise, 
compressing  the  spring  with  a  force  etjual  to  the  ex- 
cess of  the  steam  pressure  above  that  of  the  atmos- 
phere. When  a  vacuum  is  produced  by  the  conden- 
sation of  the  steam  in  the  cylinder,  a  corresponding 
vacuum  is  formed  in  the  indicator,  causing  the  piston 
of  the  indicator  to  be  foreed  down  by  a  pressure 
e<|ual  to  the  excess  of  the  atmospheric  pressure  over 
that  of  the  uncondense<l  vapor  in  the  cylinder.  In 
order  to  register  this,  a  small  square  movable  frame  / 
is  placed  at  the  upper  eml  of  tne  indicator,  in  which 
a  card  is  inserted.   One  end  of  the  frame  is  attached 
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cord  to  some  movable  i»Tt  of  the  engine,  and 
>ther  has  attached  a  string  and  weight  When 
)istoa  rises,  the  card  is  drawn  to  the  left,  raising 
reightif,  which,  when  the  piston  descends,  draws 
the  card  to  its  first  position.  An  alternate  re- 
cating  motion  of  tne  card  ia  thus  kept  up. 
.  as  the  piston  of  the  indicator  rises  and  falls,  its 
11  traces  on  the  card  a  line  whose  vertical  or- 
:es  represent  the  actnal  ptcssure,  and  whose 
h  conrsponds  to  the  length  of  stroke  of  the 
D.  The  diagram  thas  formed  is  shown  at  h  k. 
bore  the  median  line  i  i  indicates  the  preasores 
le  piston,  and  all  below  it  the  vacanm,  or  the 
«nce  between  the  premure  of  the  uncondensed 
r  and  that  of  the  atmosphere. 
(Fig.  2068)  shows  a  moditicatioa  of  the  above, 
which  is  pro- 
^  aws.  vided  with  an 

npright  gradu- 
ated cylinder  m 
sarronnded  by 
a  larger  cylin- 
djrn,  upon 
which  the  regis- 
tering paper  is 
nlac^.  This 
has  a  partial  ro- 
tAtton  beck  and 
forth  by  means 
of  a  cord  con- 
nected to  some 
part  of  the  en- 
gine which  has 
a  reciprocating 
motion  and  a 
spring  which 
restores  it  to  its 
first  position. 

2.  ( TeUa- 
rapAy.)  The 
dial  and  me- 
chanism of  a 
dial  tet^raph. 
Fig.  26  89 
shows  Bre- 
guet's. 

e  face  has  the  letters  and  figures  arranged  in 
oncentric  circles,  Tlie  motion  of  the  hand  is 
□Hons  in  one  direction,  advancing  one  letter  at 
closing  of  the  circuit  This  movement  is  ef- 
1  by  clock-work  driving  a'scape-wheel,  the  teeth 
lien  are  alternately  engaged  and  releaned  upon 
ng  and  clonng  the  circuit,  by  means  of  a  pawl 
ted  intermediately  from  the  armature  of  the 
T)- magnets. 

{Optia.)  A  finger  working  in  the  field  of  a 
iscope  to  point  oat  a  special  object  within  the 
of  view. 

A  dynamomet'fr  or  power  measurer, 
'dl-oator-oard.    A  card  containing  a  dia- 
drawn  by  the  working  steam  by  means  of  an 

CATOH  (whinh  see), 

'dl-oa'tOT-tel'»-KraplL  An  electric  telegraph 
tiich  the  signals  are  given  by  the  deflections  of 
gnetic  needle. 

was  about  1819  that  (Ersted  of  Denmark  made 
ll-icovery  that  if  a  magnetic  necdio,  free  to  turn 
t  its  centi>r,  were  placed  near  to  and  parallel 
a  wire,  then,  on  cansing  an  electric  current  to 
throuj^  this  wire,  the  needle  would  be  deflected 
1  angle  proportioned  to  the  force  of  the  current. 
I  Fig.  267n,  A,nh  being  the  wire  and  »  s  the 
lie,  the  passage  of  a  current  in  the  direction  of  the 
w  deflects  the  ne^le  to  the  position  indicated, 


the  stops  c  c  limiting  its  motions.  When  the  direc- 
tion of  the  current  is  changed,  the  n  (north)  pole  of 
the  needle  is  deflected  in  tlie  other  direction.  By  a 
preconcerted  system,  a  given  number  of  movements 
to  right,  left,  or  a  certain  number  in  alternate  direc- 
tions, a  system  of  indications  representing  letters  and 
numetals  is  obtained,  as  will  be  explained  presently. 

Ill  practice,  a  pair  of  needles,  rendeiwd  astatic  (see 
Astatic  Needlr),  are  use<l  and  placed  in  coi\junc< 
tion  with  a  coil  of  wire,  which  mnltipUes  the  tnuu- 

rig.  KTO. 


Itutieaior-  lU#(Mpfti. 


mitte<l  current  so  as  to  cause  a  much  greater  deflec- 
tion than  that  due  to  the  line  current  itself,  as  shown 
at  B,  which  consists  of  a  frame  around  which  are 
wound  sevetal  hundred  feet  of  fine  copper  wire. 
The  needles  are  mounted  on  the  same  axis,  one 
within  and  one  without  the  coil,  and  the  outer  one 
is  exterior  to  'the  dial-plate  of  the  telegraph. 

Following  the  discovery  of  (Ersted,  Ampire  in 
182ft  suggested  that  the  needle  moved  by  the  gal- 
vanic cuirent  should  be  used  for  conveying  signals, 
and  the  idea  was  elaborated  in  lectures  Ritchie 
in  1830. 

Baron  Schilling,  in  Russia,  in  1882,  contrived  a 
complicated  instrument  on  this  principle,  in  which 
a  separate  circuit  and  needle  was  employed  for  each 
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letter  and  uumeral,  36  needles  being  employed,  eftch 
being  excited  by  a  curreDt  of  electnoity  oa  the  occa- 
don  required. 

Cooke  and  Wheatrtone'H  Indicator-telegraph,  pat- 
ented Jane  12, 1887,  !■  tbe  moat  pnnninent  and  best 
exfimple  of  this  elan  of  iDStromenta,  and  is  gener- 
ally osed  in  England. 

America  and  the  continent  of  Europe  employ  the 
much  superior  aystem  of  Professor  Horse,  intra«lnced 
about  the  Mine  tiuw. 

(7  is  a  front  and  D  m  mr  view  of  Wbeatstone's  in- 
stnunent  In  this  the  right  and  Ipft  hand  trrminais 
a  ft  of  niultiptier  an  each  connected  to  the  line- 
wire,  which  is,  when  a  Biessage  is  not  being  trans- 
mitted, thrown  oDt  of  connection  with  tbe  local  bat- 
teiy. 

The  eircoit  is  opened  and  closed  by  means  of  a 
drum  e,  at  each  end  of  which  is  a  stoat  steel  wire 
formtnff  respectiTely  the  ^itive  and  negative  poles 
of  the  Dattary ;  these  wires,  on  turning  the  drum, 
are  brought  in  contact  with  springs  connected  with 
the  line-wire,  by  which  either  a  positive  or  negatire 
current  is  transmitted,  causing  ttte  needle  at  tbe  re- 
ceiving station  to  be  deflected  to  the  rig|it  or  left 
accordingly. 

The  letters  of  the  el^ftbet  and  other  signals  are 
indicated  by  the  number  of  beata  made  by  the 
needle,  some  to  the  right  aud  others  to  the  left ; 
thus  "  D  "  is  represented  by  a  beat  to  the  right  and 
one  to  the  left.  **  L  "  requires  four  beats,  in  the 
following  order,  rif^t,  left,  li^t,  left,  and  so  on  for 
other  letters. 

Tbe  doablA-needle  telegraph  on  the  tame  prind* 
file  is  moch  more  expeditious,  and  has  been  exten- 
sively employed  in  England,  but  requires  two  line- 
wires.   See  Electbo-kaosetic  Teleoraph. 

In-dl-^m'e-ter.  An  instrument  for  aacertain- 
Inir  the  strength  of  indigo. 

fil'dl-go-nUL  A  four-aided  iron  dstem,  cjlin. 
drical  or  ronoded  at  bottom,  rettiDg  apon  gudgisons 
in  a  wooden  fhone.  It  has  an  iron  lid  with  two 
kaves,  between  which  works  a  rock-sfaaft  receiving 
a  vibratory  motion  from  a  crank,  and  imparting  a 
swinging  motion  to  a  frame  carrying  six  rollers,  three 
on  each  side,  which  triturate  tbe  indigo  to  a  ilne 
paste  ;  when  sufficiently  ground,  the  paste  is  drawn 
off  by  a  stop-cock. 

In-duo'tioil.  (XUdricity.)  That  effect  of  an  in- 
anlated  electrified  body  which  tends  to  produce  an 
opposite  electrical  state  in  surrounding  bodies. 

In-duo'tlon-ooil.  A  compound  coil  by  which 
voltaic  or  dynamic  electricity  is  converted  into  static 
electricity  or  electricity  of  high  tension.  The  dis- 
coveries of  Faraday,  Henry,  Beqnerel,  and  others  led 
the  way  to  the  invention  of  the  induction-coil,  and 
it  is  beUered  that  the  first  pnu^tically  useful  device 


of  the  kind  was  contrived  by  the  late  Dr.  Charles  G. 
Ps«e  of  Washington. 
Ruhmkotff,  n  Farii,  having  made  many  instra- 


ments  of  the  kind  and  contrived  various  improve- 
ments, the  instrument  is  now  very  genoally  called 
by  hia  name. 

It  consists  eaaentially  an  inner  ooU  of  ooane 
wire  surrounding  a  core  of  soft  iron  rods,  and  con- 
nected with  the  poles  of  a  voltaic  battery.  It  is  it- 
self surrounded  by,  though  iiiRuiated  from,  a  ctal  <^ 
copper  wire  oompmed  of  a  great  number  of  convola- 
tions,  and  couuected  with  tbe  dischaijg^ing  con  doct- 
or. By  opening  and  dosina  the  dicnit  with  great 
rapidity,  which  ia  effected  by  means  the  Auto- 
matic Circuit-breaker  (which  see),  a  nearly  con- 
tinuous current  is  produced.  To  intensify  this,  the 
return  current  from  the  primary  coil  produced  by  the 
disruption  of  tbe  current  is  passed  through  a  CoK- 
DBNNKit  (which  see) ;  tbe  effect  may  be  increaaed  by 
tnvaklnK  ibt  current  nnder  crude  petroleiim  or  otba 
n<m-condnctiQg  medium. 

Tbe  induction-coil  is  pnctically  applied  to  many 
purposea  in  the  arts,  ana  in  the  treatment  of  dis- 
eases by  electricity.  Fig.  2671  is  an  in&tmment  of 
this  kind.  The  battery  a  consists  of  a  single  Gre- 
netts  cell,  supplied  with  dilute  milphnric  acid  and 
bichrcunate  of  potasH.    One  sine  and  two  carbon 

filates  compose  the  elements,  the  former  of  which  is 
Ifted  clear  tjf  the  fluid  when  not  in  use.  A  vibrat- 
ing spring  opens  and  doses  the  drcnit  h  is  tbe 
cou,  and  c  e  two  dischargers,  by  means  of  which  the 
current  ia  directed  to  any  part  of  the  person. 

In  the  largest  clans  of  induction  instruments,  elec- 
tricity of  very  high  tension  is  produced. 

One  belm^ging  to  tbe  Stevens  Institute  of  Tech- 
nology wei^u  160  pounds ;  the  primary  wire  is  200 
feet  and  tne  srcondaiy  abont  4U  milvs  in  length. 
This  projects  a  spark  21  inches  in  length  and  capable 
of  penetrating  elaes  three  inches  thick. 

Another,  at  tne  Polytechnic  Institute  of  Londtm, 
has  ita  primary  wire  S,777  yards  long,  and  weighing 
146  pounds.  Tbe  induction-wire  is  160  miles  long. 
This  prqjecta  a  spark  29  inches  lon^  penetrating  S 
inches  of  pkte-glau.  Its  calorific  effect*  are  very 
intense,  the  most  refhu^ry  substances,  as  platinum, 
being  fused  with  ease. 

In  Kidder's  induction-coil,  the  secondary  helix  or 
helixes  are  adjustable-,  so  that  tiiey  may  be  either 
concentrated  at  the  central  or  neutral  portion  of  the 
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primary  cdl  or  placed  toward  the  poles,  so  as  to  vary 
the  power  of  the  induced  currents.  SeeNoed's  "In- 
ductorium."  f 

Electrical  machines  of  great  power  are  now  con- 
structed on  the  indnction  principle. 

In-dno'tiouHpipe.  (Steam-engine.)  Tbe  pipe 
which  leads  tbe  live  steam  to  the  cylinder. 

In-dnotion-Talwa.  The  valve  which  controls 
the  entry-port  for  live  steam  to  the  cylinder  of  an 
engine. 

Jn-duo-toin'v-ter.  An  instniment  for  ascertain- 
ing the  force  of  flectrical  induction. 

In-duo-to'ri-um.  iSUetrieUy.)  Anothaname 
for  the  indnctim-oni  as  adapted  for  l^c  di^^  of 
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the  electric  spark.  The  instruoieiit  shown  was  con- 
•tracted  for  the  Royal  Polytechnic  InstitutLoo  or 
London,  and  gave  a  aparic  IS  inches  in  length. 

In  Ritchie's  instrument,  the  idcondary  consists  of 
cihIs  wound  np  into  flat  disks  the  thickness  of  the 
wire,  and  these  are  piled  up  against  each  other  upon 
tile  primary  coil,  the  separate  coils  being  separated 
hy  tnJn  disks  of  gutta<percha.  The  current  u  made 
to  re  Terse  from  the  center  to  the  cirourafereniM  and 


App''i  Stdmetcriwn. 

oonversely.  to  and  fro,  as  many  times  as  then  are 
coils  upon  the  core. 

In-fe'xi-or  Let'ter.  Letters  cost  with  their 
faces  low  down  on  the  shank ;  as  4k. 

b-flMtfad  Aioh.  1.  A  leTemd  or  inrerted 
arch. 

2.  An  arch,  the  curve  of  whose  flanks  is  reversed 
near  the  crown,  so  u  to  terminate  in  an  acute  angle. 
(«,  Tig.  805.) 

In'gate.  The  aperture  in  a  mold  at  which 
the  metal  enten.  It  then  passes  by  runners  to 
the  spaces  made  vacant  by  the  withdrawal  of  ' 
the  pattern.  The  ingate  is  technically  called 
the  tedge,  gate,  geii,  or  ffU.  The  ktter  two 
are  corruptions  of  gaie. 

Xn'got  A  cast  num  of  steel  from  the  cm 
dble. 

A  cast  mass  of  gold  or  silver,  more  or  less 
pure,  for  aatauing. 

A  cast  block  of  gold,  silver,  or  a  properly 
proportioned  alloy  of  either,  for  coinage,  or  for 
worKing  into  other  forms  as  watch-cases,  etc. 

The  crude  ingot  of  gold  or  silver,  after  be- 
ing assayed  sod  brougot  to  the  standard  fine- 
ness (varying  according  to  its  purpose),  is  oist 
into  hart  ready  for  rolling,  if  for  coin. 

Gold  and  ailTer  are  run  into  ingott  or  ban. 
A  transposition  of  ingot  made  nigot,  wMcfa 
passed  into  nugget. 
II|>V74.  Iron  is  cast  into 

piga. 

Steel  i>  cast  Into 


Thetn^i^-mold  for  cast-steel  ismadeof  cast-iron,  and 
of  a  shape  and  size  to  suit  the  form  and  volume  of  the 
steel  bar  or  plate  required.  The  mold  is  in  two  parts, 
separating  longitudinally,  and  united  for  nse  l^ 
collar-clampe  aud  wedges.  The  interior  of  the  mold 
ia  smoked  by  the  fumes  of  burning  pitch,  so  as  to  give 
it  a  carbonaceous  coating,  the  purpose  of  which  is  to 
prevent  the  adherence  ol'  the  cast-stfel  tliereto. 

The  operation  of  pouring  the  metal  is  called  team' 
ing  ;  the  ingot  is  turned  out  while  yet  ted-hot,  and 
is  rolled  into  the  shape  required. 

In 'grain.  A  yam  or  fabric  dyed  with  fast  colors 
befure  manufacture. 

In'grain  Cair'pet.  A  carpet  manufactured  fVom 
wool  or  woolen  dyed  in  tlie  grain  (before  manufac- 
ture). These  carpets  are  known  as  Scotch  or  Kidder- 
miitater,  from  the  country  and  town  where  they  are 
BO  extensively  manufactured ;  also  as  two-pty  or 
three-ply,  according  to  the  number  of  webs  of  which 
the  fabric  is  composed.   See  Two-VLT  Carpet. 

In'graln-^ar'pet  Loom.  A  loom  in  which  two 
or  more  shuttlos,  one  for  the  ground  and  the  other 
for  the  figure,  are  employed. 

In  Bigelow'fl  (Fig/  2675)  the  two,  after  being 
thrown,  are  received  la  horizontal  boxes  on  each  side 
of  the  frame,  and  a  third  series,  containing  the  dif- 
ferent colored  yams  producing  the  pattern,  are  placed 
in  a  set  of  vertically  arrangedboxes  ;  all  the  shuttles 
are  actuated  by  tlie  same  picker-staves  ;  and  the 
flfl^re  shuttles  are  raised  and  lowered  as  required  by 
pinions  having  a  reciprocating  rotary  motion  on  a 
shaft,  tlieir  presentation  being  determined  by  a  pat- 
teru'Wheelf  having  movable  cam-surfaces  on  the 
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tpperatonestage 
into  bricks,  at  an- 
other into  pigs. 

Tin  is  run  into 
blocks. 

Silrer  from  the 
rabliming  furnace  is 
in  porous  blocks, 
called  bricks. 

The  cast,  flatlump 
of  gold  for  the  gold- 
beater weighs  two 
ounces,  and  is  {  of 
an  inch  broad. 

Zn'got-nudd.  A 
flask  in  which  metal 
is  caat  into  blocks. 


bttrmt».Ckirtt  Loom. 
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shaft ;  one  vibnting  cam  movea  the  hy  forward  to 
beat  up  the  clotit,  aud  another  moves  it  backward, 
while  a  shuttle  ii  throwa. 

Iil^ial'er.  1.  An  apimratus  to  filter  and  warm 
the  air  respired  by  persoiiH  with  delicate  lungs,  or  by 
those  subjected  to  a  deleterious  atiuospliere. 

In  apparatuB  for  consumptives,  it  cODsists  of  a 
replicMea  wire-gauze  tiaaue.    A  rtapinUor. 

8.  For  cutlers  and  others  aulyected  to  an  atmos- 
phere of  iron  dust,  it  is  a  magnetic  tisane  which 
arrests  the  dust. 

8.  An  instrument  for  inhaling  or  inwardly  apply- 
ing medicated  vai>or8  or  auKsthetic  agents. 

4.  An  apparatus  to  enable  a  fireman,  miner,  or 
diver  to  work  in  a  pMsonous  or  heated  atmoaphere. 

He*  sns* 


AAobn. 

or  in  water,  carrying  with  him  a  supply  of  Tital  air. 

See  Diving. 

Dr.  Priestley's  letter,  speaking  of  "  Gaseous  oxyd 
of  Septon "  (dephlogi^imted  nilroua  air),  was  ad- 
dressed to  one  of  the  editors  of  the  "NewYoik 
Medical  Repository,"  and  was  repobliahed  in  the 
*'  London  Monthly  Magazine,"  Jnne  1,  1800. 

Chloroform  was  discovered  by  Guthrie,  Souberain, 
or  lieUg;  about  1881,  bat  its  valuable  properties  as  an 


an«rthrtie  were  not  apiireciatcd  until  1847.  Dr. 
Morton  of  Boston,  and  rrofesMir  Simpaon  of  Edin- 
horough,  discovered  its  applicabilitr  to  this  purpoM 
almost  siinnltaneoosly  in  1847.   See  AN.WTaxno 

Appabatub. 

Morton's  inhalatioD  apparatus,  November  IS, 
1847,  has  a  chamber  to  hold  the  sponge,  and  two 
lateral  opening  through  which  respectivdy  enter  the 
atmospheric  air  and  pass  out  the  air  iinnngnated  with 
the  vapor  of  the  antestlietic  agent.  These  openings 
are  valved  to  prevent  reflux  of  air,  and  a  caambn 
above  contains  a  reserve  of  liquid,  which  is  admitted 
to  the  sponge-chamber  by  moving  a  valve,  at  such 
times  as  may  become  necessary. 

Koper's  cup,  October  10,  .1848,  is  a  vessel  to  hold 
anlphuric  ether,  and  the  rim  lit£  closely  over  the 
month  and  nose.  The  body  of  the  instrument  tbeu 
inclines  downward,  and  an  opening  in  front  admita 
air,  which  passes  into  the  ether-cnamber,  and  then 
to  the  mouth  and  lungs  of  the  patient. 

Dr.  Buttles's  inhaler  {A,  Fig.  2676)  consists  of  a 
bulb  a  of  hard  rubber  in  tvro  Bections,  aud  cootaininj; 
a  sponge  which  is  charged  «ith  the  required  medi- 
cament. It  has  an  opening  at  one  end,  which  is 
closed  by  a  stopple  b,  and  to  the  other  end  is  at- 
tached a  flexible  tube  c.  For  use,  the  bulb  is  intro- 
duced into  the  mouth,  the  open  end  nearly  touching 
the  veil  of  the  palate,  and  the  air  inhalra  throuen 
the  flexible  tube  becoming  charged  with  the  medi- 
cament in  itii  pBKsase  through  the  sponge.  It  ia  also 
adapted  for  nanl  inhalation,  one  noattu  being  closed 
by  the  finger  white  inspiration  is  performed  uuwigh 
the  other. 

This  Inhaler  may  be  conTeniently  carried  in  the 

pocket 

The  inhaler  B  (Fig.  2676)  consists  of  a  light  coni- 
cal fhime-work  of  wire,  havine  a  sod  cushion  at  the 
base  and  adapted  to  fit  over  the  nose  and  chin,  but 
not  covering  the  eyes.  A  double  cone  of  flannel  is 
slipped  upon  this,  over  which  is  screwed  a  short 
tube  faavinp  three  branchea  equidistant  from  each 
other.    This  ia  covered  bv  a  cone  of  tin  or  other 

Cterial  impervions  to  etner,  msintained  in  place 
a  nut  screwing  over  the  tube.  For  use,  an  india- 
rubber  tube  is  drawn  over  the  tube  above  meutioned, 
the  other  end  of  the  rubber  tube  being  attached  to 
the  neck  of  a  bottle  containing  ether. 

Tichenor'B  inhaler  {C,  Fif.  2676}  is  made  of  sheet 
metal  in  the  form  of  a  cylinder,  suiinounted  by  an 
iuverted  funnel.  It  containa  an  upper  drawer  a  and 
a  lower  drawer  b,  in  the  former  of  wliich  is  placed 
the  medicinal  substance  to  be  vaporized,  and  m  the 
latter  live  coals  or  a  piece  of  hot  iron  to  eflect  this 
result.  The  top  is  connected  with  a  tube  e,  the 
ends  of  which  are  of  vulcanized  rubber,  and  ia  pro- 
vided with  a  mouth-piece  d.  The  drawer  b  is  left 
partially  open  during  the  generation  of  the  vapor, 
admitting  air  which,  passing  through  the  perforated 
bottom  of  the  drawer  a,  causes  a  draft  through  the 
funnel  and  serves  to  dilute  the  medicated  vapor. 
This  apparatus  is  also  designed  for  anal  and  vaginal 
apnlicationa,  the  drawer  &  being  closed  and  a  mind- 
beUowB  attached  to  the  tube  employed  to  canae  a 
draft 

The  nitrous-oxide  inhaler  has  two  valves.  One 
opens  during  the  inspiration  to  admit  gas  from  the 
reservoir  to  the  lungs,  and  closes  during  expiration. 
The  other  valve  opens  during  expiration  to  allow  the 
effete  air  to  pass  off,  and  prevent  its  mixing  with 
the  contents  of  the  reservoir.  Thus  a  pure  article 
ia  breathed  at  eadi  expansion    the  Ivaan. 

Pitatre  des  Roders  invented  an  inhaler  for  ena- 
bling persons  to  enter  places  filled  with  deleterious 
gasea;  itconsistedofabagorcaaeof  leatherrametal 
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cbaj^ged  with  air  under  preasure  ;  it  was  carried  on 
the  back,  and  provided  with  a  flexible  tube  reaching 
sroand  to  the  mouth  of  the  bearer,  and  provided 
with  an  iiiwartUy  and  an  outwardly  opening  ralve 
for  inRpiratiou  and  expiration.  The  nostrib  were 
closed  by  a  Rpring  clamping  the  noae. 

Galibeit'it  apparatus  u  very  rimilar  to  the  above. 
Booqiiayrors  apparatus,  Fig.  2677,  consists  of  a 

uieet-iron  reser- 
tS^Mnr.  Toir  capable  of 

bearing  a  press- 
ure of  25  to  40  at- 
tnospherea  ;  air 
is  forced  into  it 
by  a  pump,  the 
puton  of  which 
u  fixed  and  the 
cylinder  mova- 
ble. Above  IB  a 
belloffs-Uke  ar- 
rangement, 
which  transmits 
the  air  to  the 
tube  leading  to 
thenostrilsMthe 
operator,  under 
merely  the  ordi- 
nary atmospher- 
ic pressure.  A 
small  two-leaved 
Tilve  of  iiidia- 
mhber,  kept 
closed  by  the  ex- 
ternal pressure  of  the  air,  opens  to  allow  the  escape 
of  the  air  reapired.  This  apparatns  is  carried  on  the 
bock,  like  a  soldier's  knapMck.  It  is  also  used  in 
sabniarine  exftlorationit. 

Inliaiil.  (Nautical.)  A  rope  or  purchase  for 
ilM;ing-in  the  jib-boom,  studding-sail,  or  other  spar. 

Ul-jeo'tion-cock.  {Sleam-ejiffine.)  The  cock 
which  closes  the  injection-pipe  by  which  cold  water 
is  admitted  to  the  cistern  of  the  condenser. 

Zn-jeo'tton-ooii-deiu'er.  A  cast-iron  vessel  of 
any  convenient  shape,  and  strong  enough  to  hear  the 
atuiospberic  pressure  from  without,  in  which  the  ex- 
haust steam  from  the  ^linder  is  condensed  by  a 
shower  of  cold  water.  The  capacity  of  the  condens- 
er in  Watt's  origiusl  engines  was  ^  that  of  the  cyl- 
inder ;  but,  acconling  to  present  practice,  it  ranges 
from  ^  to  I  of  that  ol  the  cylinder,  and  sometimes 
even  more.    See  Condrnsrr  ;  Air-pum^,  etc. 

Sk«  Bnivh,  "On  Condensation  of  Steam"  (London, 
1871). 

In-jec'tion-en'gliie.  (Stcam-ent^m.)  One  in 
which  the  steam  is  condensed  by  cold  water  injected 
into  the  comlenser.  See  COBMISH  Enoinm;  Atmos- 
PBERIO  EmoinR. 

In-jeotton-pipe.  (Steam-engine.)  The  pipe 
through  which  tne  injection  mtpr  passes  to  the  cut- 
tern  of  the  condenser.  In  marine  engines,  the  in- 
jection-pipG  is  open  to  the  sea  by  a  pipe  which  passes 
through  the  bottom  of  the  vessel.  See  Air-fuhp  ; 
CoRKisH  Enoinr. 

In-Jeo'ttou-syrlnce.  {Surffiail.)  A  syringe 
for  administering  douches  or  medicines. 

c  is  the  Btand-nipe  which  rests  in  the  bowl ;  a  is 
the  elastic  air-bulb  ;  d,  the  pipe  ;  e,  the  nozcle. 

/  is  Roosa's  instrument  for  treating  diseases  of  the 
middle  ear.    See  Fig.  1814,  p.  769. 

ff  is  a  self-injecting  elastic  .syringe. 

h  is  Ttemann'R  transfusion  svringe. 

t'is  an  insufflator  for  bbning  powder  into  the 
larynx  or  otherwhere.    See  iNstrFFLATOR. 

Lli^eo^cui-ralTeL   i&eam-e»ffine.)    The  one 
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which  gnveras  the  entrance  of  water  into  the  con* 
denser  from  the  sea,  river,  or  well. 

The  area  of  the  injection-valve  of  a  marine  ste-am- 
engine  is  stated  at  one  square  inch  for  evcr^-  10- 
horse  power.  This  is  said  to  be  ample  allowanoe  in 
all  cases,  and  is  more  than  necessary  when  the  in< 
jection  water  hiu  a  teranemture  of  62°  Fah.  The 
vreimfi  temperatnie  of  tiie  Heditetranean  is  abmtt 
06"  ;  the  Atlantic  Ocean,  at  20°  of  latitude,  about 
75'  ;  and  at  the  equator,  about  82"  Fab. 

In-i«of  or.  A  device  for  injecting  a  supply  of 
feed-water  into  the  body  of  a  steam-boiler. 

In  Giffard's  injector  this  is  effected  by  the  press* 
nre  and  condensiUion  of  steam  from  the  boiler  itself. 
Fig.  2679,  At  illustrates  the  operation  of  this  appa- 
ratus. Steam  escaping  from  tne  boiler  through  the 
pipe  a  is  compelled  to  pass  through  the  contracted 
nozzle  c,  by  which  its  velocity  Is  greatly  increased. 
The  feed-water  fitim  the  pipe  b  is  drawn  into  nn 
annular  space  surrounding  the  nozzle  e,  and.  min- 
gling with  the  condensed  steam,  is  driven  throu^ 
the  pipe  h  and  valve  i  into  the  boiler.  Excess  of 
steam  or  water,  from  want  of  proper  adjustment,  es- 
capes through  the  outlet // g. 

The  principle  is  as  follows  :  Under  a  given  press- 
ure the  velocity  of  escaping  steam  is  much  greater 
than  that  of  the  water  which  would  be  ejected  were 
a  hole  opened  in  the  boiler  below  the  water-line. 
At  a  pressure  of  90  pounds  to  the  s()uaTe  inch,  the 
excess  of  velocity  of  the  steam  is  about  in  the  pro- 
portion of  9  to  1.  As  the  escaping  steam,  in  being 
condensed,  lones  none  of  its  velocity,  except  that 
due  to  the  friction  of  the  pipes  through  which  it 
passes,  it  consequently,  after  condensation,  has  a 
penetrating  force  about  nine  times  greater  than  the 
resisting  force  of  the  water  in  the  boiler.  At  the 
moment  of  condensation  it  imparts  its  momentum  to 
the  water  by  which  it  is  condensed,  and  with  which 
it  mingles.  Forinstance,  1,700  cfihlcfncfaes of  steam 
on  beingcondensed  into  one  cubic  indi  of  water  im- 
parts snmcient  momentum  to  eight  cubic  inches  of 
the  water  by  which  it  is  condetiRed  to  exactly  bal- 
ance the  pressure  of  water  in  the  boiler.  In  this 
case  the  opposing  forces  are  in  equilibrium ;  but 
combined  with  any  less  niuintity  of  water,  say  seven 
inches,  the  momentum  will  more  than  suffice  to  over- 
come the  resistance  of  the  water  in  the  boiler,  and  * 
the  mingled  condensed  steam  anil  fml-water  will 
force  its  way  into  the  boiler,  if  a  properly  constructed 
entrance  be  pi-ovided  for  it. 

Fig.  2679,  B,  shows  Sellers'  improved  injector  on 
the  Giffard  principle.  «  «  is  the  outer  casing  in  two 
parts  united  by  bolts.  It  has  two  inlets,  one  c  for 
water,  and  the  other  d  for  steam,  separated  by  a 
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pUte  e,  in  the  center  of 
wbicfa  isattacbed  a  nozzle 
g  for  the  steam-jet,  which 
if  controlled  by  the  ta- 
peredfilogA;  theinterior 
of  the  case  a  a  is  bored 
ODt  cylindrical  for  a  por- 
tion of  its  length,  and 
lined  with  brass,  receiv- 
ing the 'piston  i,  which 
forms  the  apper  end  of 
ihe  eombining-ti^j,  con- 
nected at  its  lower  end 
to  the  dixharging-tttbe 
k,  which  plays  freely  in 
the  brass  bushing  I  I. 
A  valve  m  afibrda,  when 
open,  an  outlet  to  the 
lateral  tabe  n,  and  a 
check -valve,  not  shown, 
is  placed  between  this 
and  the  boiler.  To  put 
the  apparatus  in  ofier- 
ation,  the  valve  m  is 
opened,  and  the  plug  h 
a^)luted. 

A  little  steam,  being 
let  ou,  passes  through 


the  small  aperture  in  the  atenm-plug,  creating  a 
vacuum  and  causing  the  water  to  rise,  when  it  is 
driven  through  the  tubes  y  kt  escaping  tt  n.  The 
plug  h  is  then  raised,  increasing  the  flow  of  steam, 

and  the  valve  m  closed. 

The  action  is  as  follows  :  The  steam  passing  intoj 
is  condensed  by  the  water  from  the  water-HUpply 
tube,  and  the  combined  jet  is  driven  through  the 
discharge-tube  Jr,  and  thence  into  the  boiler. 

If  the  water  supply  is  in  excess,  a  portion  escapes 
by  the  openiug  o  between  the  combining  and  delivery 
tulies,  elevating  the  piston  i,  and  contracting  the 
annular  space  tlironeh  which  the  water  enters  the 
combining-tube  ana  limiting  the  supply.  If  the 
water  supply  is  deficient,  the  velocity  of  the  steam- 
jet  is  increased,  a  partial  vacuum  is  formed  in  the 
chamber,  and  Uie  piston  i  descends,  enlat^ng  the 
area  of  the  water-snpply  space  and  permitting  an  in- 
creased flow.  The  apparatus  is  thus  rendered  self- 
rwalating. 

The  injector  C  is  used  in  the  Westiughouse  air- 
bl^e  as  an  air-pump  ;  the  nteam  entering  at  a,  ami 
passing  out  as  a  jet  at  b,  induces  a  current  of  sir 
through  the  pipe  c  which  leads  from  the  cj'linder  be- 
neath the  car.  (See  Bbake.)  In  this  cylinder  is 
the  piston,  which  is  mechanically  connected  to  and 
woTEB  the  brake-bars.  (2  is  a  faucet  which  Bhuts  off 
connection  between  the  iigector  and  brake-cylinder. 


«  is  an  automatic  Ttlve  which  preventa  reflux  air 
through  the  pipe. 

The  ityector  hoi  many  other  nses  in  the  arta  ud 
manufactures :  — 

As  an  air  and  vapor  pump  it  is  applied  to  Tacuotn- 

Cs,  condensers  of  steam-engines,  aspirators  (by 
isen),  pneumatic  dispatch-tubes  (Siemen),  etc 
The  well-known  locomotive  blast-pipe  was  an  early 
application  of  the  principle  of  the  injector.  (See 
Ixm;omotivr  ;  XozzLB.)  The  action  ta  these  {Hpes 
waa  afterwards  explained  by  Zenner,  and  further  re- 
sults are  due  to  Prusman. 

Gumey's  steam-ventilator  acted  b^  means  of  steam 
Itassing  through  one  pipe  and  suckmg  air  throngh 
another  connected  with  it.  This  simple  apparatus 
was  afterwards  employed  by  Nagel  and  Kaemp  in 
centrifugal  pumps.  Besides  these  may  be  men- 
tioned Thompson's  pnmp,  the  water-bellows^  and 
Dancl^fll'a  steam-manometer. 

Ink.  1.  A  colored  liquid  or  Tiseons  material  used 
in  writing  or  printing. 

The  ancient  ink  was  thick,  and  an  is  the  modem 
Chinese.  Demosthenes  reproached  .£schines  with 
laboring  in  the  grinding  of  ink  as  iiainters  do  in  pre- 
paring colors.  There  in  a  difference  between  a  paint 
andaifys,  tiiougb  the  distinction  is  very  impenectlT 
made  out  in  customary  language.  A  paint  ia  nnearea 
over  an  object,  a  dye  colors  or  staina  it.  Some 
inks  are  of  one  kind  and  some  of  the  other.  The  es- 
sential characteristics  of  the  best  ink  are  :  limpid- 
ity, permanejice,  distinctnen.  The  first  enal  bles 
it  to  flow  easily  and  avoids  clogging  the  |ieQ.  The 
second  preventa  its  fading  and  oecoming  mdiitinct. 
The  third  makes  it  readily  liable,  both  to  the  eye 
in  following  the  motions  of  the  pen,  and  to  the  eyes 
of  readers  subsequently. 

An  ink  was  found  in  an  inkstand  at  Herculanenm. 
Some  ancient  manuscripts  show  the  ink  in  relief 
when  held  to  the  light,  and  some  have  evidently 
been  corroded  by  the  mk. 

Slack  ink  is  a  solution  of  tonno-gallate  of  iron  sos- 
pended  in  simi-arabic  water.  Logwood  adds  to  the 
ctAor.  Take  bruitted  galls,  6  ounces  ;  gum-arabic,  4 
ounces  ;  green  vitriol,  4  ounces  ;  soft  water,  6  pints. 
Boil  the  galls  in  the  water,  add  the  other  iiiere- 
dienta  ;  keep  in  a  bottle,  shake  occasionally,  and  in 
two  months  time  decant  into  bottles  and  cork. 

A  drop  or  two  of  creosote  or  essential  oil  of  cloves 
will  prevent  moldinf^  or,  as  Dr.  Gale  remaiked  to  an 
astounded  Indiauian,  "  will  prevent  the  depontion 
of  the  ova  of  infusoria  arnimalcuhe," 

He  might  have  added,  "and  the  sporadic  growth 
of  thallogenic  cryptogams." 

Such  would  probably  be  fatal  to  the  fungi ;  the 
mei-e  definition  settled  our  brother  from  Indiana- 

The  addition  of  sugar  to  ink  prevents  sadden  dry- 
ing and  makes  copying  ink. 

Japan  iiUe :  iUbaacourt'a  recipe  :  aleppo  galls,  S 
ounces ;  logwood,  i  ounces ;  sulphate  of  iron,  4 
ounces  ;  gum-arabic,  3  ounces ;  sulphate  of  copper, 
1  ounce  ;  sugar  candy,  1  ounce. 

The  galls  and  logwood  to  be  boiled  in  twelve 
pounds  of  soft  water  until  reduced  to  six  pounds. 
Strain,  and  add  the  other  ingredients.  The  ink  dries 
with  a  gloss  ;  hence  its  name. 

Desormeaux  recommends  that  the  sulphate  of  iron 
be  calcined  to  whiteneiis ;  coarse  brown  sugar 
instead  of  sugar  candy  ;  ^  ounce  of  acetate  of  copper 
instead  of  1  ounce  of  the  sulphate ;  and  agitation 
twice  a  day  for  two  weeks  before  decanting  and  bot- 
tling. 

iTicUXihU  ink.  The  addition  of  lampblack  to  ink 
will  fortify  it  a^inst  the  discharge  of  its  colors  by 
hydrochloric  acid. 
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Cloee'a  recipe :  copal,  60  gnUDS ;  oil  of  lavender, 
MO  grains ;  uuapblack,  5  grains ;  indigo,  1  grain. 
OinolTe  tlu  copal  in  the  oil  by  heat,  and  then  add 
the  coloring  matter.    Thin  with  oil  of  turpentine. 

Sheldrake's  recipe  is  a  varuish,  and  is  used  for 
tombstones  and  marble  :  aaphaltum  or  jatch,  oil  of 
toipentiuet  amber  Tamiah,  umpblack. 

ued  irde  is  a  solntion  of  alom  colored  wi&  Brazil- 
wood ;  or  an  amntoniacal  solution  of  cochineal. 

An  indestructible  red  ink,  or  rather  paint,  con- 
aiata  of  copal,  2  ounces  ;  oil  of  lavender,  14  ounces  ; 
rennilion,  7  ounces. 

Bhu  ink:  sulphate  (tf  indigo  dissolved  in  water 
to  the  dedred  tint  ^ 

YMow  ink :  French  Derriea,  S  ounces ;  water,  1 
quart ;  alum,  a  amall  quantity. 
Oreen  iibt ;  a  mixture  of  blue  and  yellow. 
Orange  ink :  a  mixture  of  red  and  yellow. 
PurpU  ink:  a  mixture  of  red  and  blue. 
Brown,  ink :  a  mixtoie  of  black  and  yellow, 
SgmpeUKetie  irUe  is  an  ink  which  is  invisible  till 
the  writing  is  sul^ected  to  a  subsequent  operation, 
such  as  wanning,  exposing  to  sunlight  or  to  a  chem- 
ical reaction. 

The  ancients  were  acquainted  with  several  modes. 
Ovid  indiscreetly  advises  maidens  to  write  with  new 
milk.  This,  when  dried,  ma^  be  rendered  visible  by 
rublHng  ashes  upon  iL  Pliny  inggesta  the  milky 
jaices  of  certain  plants. 

Uodem  chemistry  has  given  ns  a  number  of  re- 
eipea.  Vriting  in  the  following  solutions,  subae- 
qnently  dried,  will  be  naidered  nnlle  by  the  means 
cited,  dereloping  certain  colotv. 


Twfc. 


AeMalaortMd. 
Oold  In  aqaa  Nfla. 
laAuioa  of  gilU. 
Dilate  ■alp*jiulB  aeld. 
CotMlt  In  dtlnti  aqoa  nfla. 
Pnd^iatoaoxlik  of  eobUt 

In  aeatle  aeld  and  nit 
Lamoo  jafea. 


TiMtaMk 


Um  of  SDlpbur. 
Tin  In  sqaa  ngla. 
Bnlphata  efltwi. 


Hnt. 


Color 
dmloped. 


BiuwB. 
Purple. 

naek. 
BlM. 


Jfarking-ink  is  an  aqueous  solution  of  lunar  caustic 
thickened  with  sap  green  and  gum.  It  is  written  on 
a  surface  prepared  by  a  weak  solutioa  of  carbonate 
of  soda  and  gum-arabic. 

A  marking-ink  requiring  no  preparation  of  the 
surface  is  made  of  nitrate  or  silver,  1  onnco  ;  bl-tu- 
trate  of  potash,  1  ounce ;  solution  of  ammonia,  4 
ounces  ;  archil,  ^  ounce  ;  honey,  3  diaehnu  ;  trag- 
acanth  powder,  1^  drachms.  When  written,  pass  a 
hot  iron  over  it  or  hold  to  the  &re. 

Marking-inks  formed  of  a  silver  compound  may  be 
(Uscharged  by  a  solution  of  cyanide  of  potassium  or 
a  soluboQ  of  corroeive  snbliinate,  1 ;  sal-ammonia, 
1 ;  Tater,  100. 

ZtfAoTmjs&iswufc  for  writing  on  stonps,  or  for  trans- 
ferring autographieally  from  i>.'\per  :  dry  soap,  100  ; 
white  wax,  100  ;  mutton  suet,  30  ;  shellac,  60  ;  mas- 
tic, 50  ;  lampblack.  30.    Incorporate  with  heat ; 

Kur  on  an  oiled  plate  ;  cut  into  sticks,  and  use 
:e  India-ink. 

LUkogrofAic  printing-ink  rpsembles  that  for  letter- 
press, but  is  ground  up  with  burned  linseed-oil, 
knmni  as  liihographic  vantvA. 

Copperplate  vrUUing-iiJe  is  similar  to  that  for  let- 
terpress, but  is  made  of  Ivoiy-black  or  other  fine 
quality. 

PrijUing-ink  is  a  smooth,  jet-black  oil  naint, 
made  of  boiled  linseed-oil,  rosin-oil,  or  nut-oil,  and 
lampblack  ;  soap  and  rosin  are  sometimes  added. 


Red  and  other  colored  printing-inks  are  made  of 
linseed-oil  boiled  into  a  vumiah,  and  with  pigments 
of  the  required  colors.  Vermilion,  Prussian  blue, 
indigo,  orpiment,  chrome,  red  and  orange  lead, 
verdi^^  etc.  See  Ringwalt's  "Encyclopedia  of 
Printing,"  page  226. 

India-ini  is  a  ewnponnd  of  lampblack  and  size ; 
formerly  prepared  from  the  pigment  the  cnttle- 
fish. 

Ink  for  tine  plani-labeU :  chloride  of  platinum, 
100  grains,  in  a  pint  of  water;  add  mucilage  and 
lampDlack. 

Or  :  sal  ammonia,  1  drachm  ;  verdigris,  1  drachm  ; 
lampblack,  4  dmohm  ;  water,  10  drachms.  Mix. 

Illre-proor  ink  for  use  in  writing  or  printing  on 
incomuistible  paper  consists  of :  [towdered  graphite, 
22  dracbms  ;  copal  or  other  resinous  gum,  12  grains  \ 
sulphate  of  iron,  2  drachms  ;  tincture  of  nut-galls,  2 
drachms  ;  and  sulphate  of  indigo,  8  druchms.  Theee 
materials  are  mixed  together  aud  boiled  in  water. 
This  ink,  which,  beatdes  being  fiie-proof,  is  said  to 
be  iiiaolable  in  water,  under  ordinary  dreams  tan  ccs 
is  black  ;  but  when  colored  inks  an  denied,  the 
graphite  is  replaced  by  an  earthy  or  minenl  pjfpnnt 
of  the  desired  color. 

2.  {Machintry.)  Tlia  aooket  of  a  mill  spindle. 
See  Step. 

Ink-benoh.   {Primting.)   An  inkiug-table. 

Ink-blook.  (JPriwtiag.)  A  block  on  which  the 
ink  is  Bpr^afl  to  be  taken  up  Inr  the  balls  or  rollers. 

Ink-oup.  A  dip-cup  for  ink.   In  the  example, 

it  is  of  rubber  or  glass  in  a   

wooden  socket,  and  has  a  ng.MO. 
metallic  flange  aud  cup. 

Ink-orl'in-dor.  (Print- 
ing.)  A  cylinder  rotating 
iu  the  ink-iountain  to  bring 
the  ink  in  contact  with  the 
duetor  or  fountain-roller. 

Ink-^onn'tain.  (iV<n^ 
ing.)  The  ink-reservoir  of 
a  printing-press  from  which 
the  ink  is  taken  br  an  ink- 
roller  and  paasea  to  the' 
dudor,  or  the  diitributing-  McO^. 
roller. 

Inktng-ap'pB-ra'toi.  Different  forma  of  ap|w.- 
ratus  have  been  adapted  to  different  presses,  and 
some  of  them  are  peculiar  to  the  kinds.  See  list  on 
page  226,  Ringwalt's  *'  Encyclopedia  of  Printing." 

Inklni^-nMll'er.  {Ikrinting.)  A  roller  which  re- 
ceives the  ink  from  the  inking-table  and  transfers  it 
to  the  type  in  hand-press  work.  In  power-preaw% 
several  rollers  are  employed,  which  are  fed  with  ink 

1%.  xtn 


from  a  trough,  distributing  it  and  transferring  it  to 
the  iuking-roller. 

The  composition  of  glue  and  molassea  was  invented 
hy  Donkin  and  Bacon  (English  (ntent,  1818).  It  is 
stated  to  hare  been  previously  used  by  one  Edward 
Dvas  of  Madeley,  Shropshire,  England,  who  was  in- 
debted to  an  accidental  overturning  of  his  glne-pot 
to  the  suggestioQ  of  using  the  lump  of  semi-hardened 
glue. 

Francis  and  Letmates  patent  cwnposition,  June 
21,  1884,  consists  of  glue,  14  pounds ;  glycerine,  88 
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pouods  ;  castoroil,  2^  pounds  ;  borax,  8  ounces  ; 
ammonia,  2  oances  ;  ausar,  7  pounds. 

The  endwue  motion  m  the  ink-distributing  rollers 
is  in  the  English  patent  of  Professor  Cowper,  1818. 

The  diagonal  arrangement  of  the  iDlcing-roller,  to 
give  it  a  relaiivelt/  emlwiae  motion  to  the  inking* 
table,  ia  described  in  Applegath's  English  patent, 
1823. 

Ink'in^-ta^lo.  (Printing.)  A  table  upon  which 
ink  is  spn^ad  to  be  taken  up  by  the  inking-roller. 

The  combination  of  ioking-table,  trough,  and 
hand-roller  was  invented  by  Professor  Cowper,  and 
was  described  in  his  Enf^lish  patent,  1818. 

In  hid  printing-macbme,  the  inking-tab^o  pasHed 
back  and  forth  under  rollen  which  receired  au  end 
motion  at  the  same  time  by  means  of  an  indentation 
along  the  edge  of  the  table  acting  upon  a  frune  In 
which  the  roTlera  were  mounted. 

In  Applu^th's  English  patent,  1828,  the  rollers 
BTfl  pla<»d  (lugonally  across  the  table  and  receive  an 
end  motion  thereby. 

Inklng-tron^  The  reservrar  of  ink  from  which 
the  inking-roller  u  supplied. 

Zn'kle^  A  broad  linen  tape.  Wrought  spinel. 
Spinel  is  bleached  yam  for  the  manufacture  of  the 
tape,  and  is  known  as  tMmroughi  inkle. 

ink-prlnflng  Pro'oew.  (I^iotography.)  A 
proce88  by  which  positive  prints  arc  obtained  in 
common  writing-ink.  Immerse  the  paper  in  a  solu- 
tion of  bichromate  of  potassa,  in  the  dark.  Expose 
under  a  negative.  The  picture  will  be  brown  on  a  yeK 
low  ground.  Wash  to  remove  the  undecompcoed 
chromium  salt.  Immerse  in  a  weak  solution  of  proto- 
sulphate  of  iron,  wash  ;  the  iron  salt  will  adhere  to 
the  image  or  mordant.  ImuierHe  in  tannic  add  ;  the 
picture  blackens  by  the  fonnttiou  of  tannate  of  Inm. 
Waah  and  dry. 

Ink-alioc.   A  paddle  for  handling  ink. 

Xnk'atand.  A  cup  or  bottle,  from  which  ink  is 
dippetl  with  the  pen. 

Among  the  varieties  ma^  be  cited  :  ~ 

A,  a  fountain  inkstand  in  which  ink  is  raised  in 
the  dip-hole  by  depressing  the  piston  in  the  rvser- 
voir.  In  a  modified  form  a  porcelain  block  is  sus- 
pnded  in  the  ink  and  forces  ink  into  the  dip-cup 
oy  displacement. 

B  has  (in  elastic  caoutchouc  ink-cup  in  a  wooden 
case.  The  screwing  down  of  the  cover  raises  ink  m 
the  nsck. 

C.  The  rairinjj  of  the  lid  elevates  a  little  pan  of 
ink  to  a  convenient  position  for  diiiping. 
i>  is  A  fountain  inkstand  with  an  overflow  chamber 


clwed  by  a  plug. 

..lobuMf 

socket. 


J?  is  a  globuMf  foantain  inkstand,  movable  in  a 


F  is  the  ordiaaiy  fountain  inkstand  with  metallic 
base,  and  pen-rack. 

O  O  itrvt  two  views  of  an  inkstand  having  a  glas.<i 
disk  containing  four  cups  ;  rotation  in  one  direction 
brings  a  cup  of  ink  to  I>e  dipped  from  ;  in  the  other 
direction  brings  a  solid  jwrtion  of  the  disk  to  the 
aperture,  and  protects  the  ink  from  dust  and  evapo- 
ration. 

The  inkstands  of  the  ancient  Egyptians  were  of 
wood,  porcelain,  or  other  materials. '  Specimens  are 
in  Dr.  Abbott's  collection.  Thev  contain  places  for 
thi'  red  and  black  pigments,  ond  also  for  the  reed  pens. 

The  inkstands  of  the  Romans  were  round,  square, 
or  hexagonal  ;  and  single  or  double,  the  latter  for  red 
and  black  inks.    A  number  wei-e  found  at  Pompeii. 

The  invertible  inkstand  is  first  shown  in  the 
English  patent,  No.  3407,  November  25,  1SS9.  It 
has  a  sapplemental  chamber  and  funnel  above  the 
usual  center  dip  reservoir,  to  -catch  any  ink  which 


may  pass  out  of  the  lower  one  in  inverting.  The 
present  usual  form  is  a  center  dip  reservoir  which 
latter  has  a  lateral  capad^  soflkient  to  contain  the 


contents  of  the  dlp-lwsin  when  tipped  on  its  side  or 
inverted. 

lok-anr'faoe.  (Printing.)  The  surface  on  which 
ink  is  distrilmtetl  in  a  cylinder-press. 

Ink-te'blQL  A  flat-topped  Uble  on  which  ink  is 
bru^etl  or  mulled  ready  for  the  inking-roller, 

Ulk-welL  An  ink-cup  adapted  to  occupy  a  hole 
in  a  desk,-  its 

top     letting  Flf  >flM. 

down  Hush  with 
the  top  of  the 
desk,  or  nearly 
sa 

In'lald- 
work.  That 
in  which  one 
material  is  sank 
intoa  hollowing 
in  the  surface  of 
another,  the  two  making  an  even  face.    See  Buhl  ; 

BElSSEB-WpEK  ;  MaRQUETKT  ;  PaRQUETBY  ;  MO- 
SAIC, etc. 

Ili4a7tngi  A  species  of  ornamentation  in  which 
choice  woods,  metal,  ivory,  mother-of-pesrl,  etc., 
are  inseited  within  portions  of  groundwork  which 
are  sunken  to  receive  them,  thus  forming  a  sort  of 
mosnic. 

We  tind  R]>eciniena  of  inlsj-ing  of  metals  in  the 
articles  recovered  from  ancient  Babylon. 
Overlaying  was  practiced  bv  the  same  people. 
Herodotus  states  that  "  GUuciu  the  Chian  "  was 
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"th6  man  who  invented  the  art  of  inlaying  steel," 
The  salver  nuile  by  Glaucus  was  oUeml  by  Alyattes 
the  Lydian  at  the  oracle  ot  Deli^.  .  It  is  described 
Inr  Athcmeus  as  "covered  with  repreeentationi  ot 
plauts  and  animals."  Alyattes  was  the  father. of  Cne- 
soa,  who  reij^ed  till  defeated  by  Cyrua,  £56  B.  c. 

Under  this  head  we  may  fairly  refer  to  the  Taj  at 
Agra,  the  most  beantiful  boildine  in  the  world.  It 
is  thos  described  by  Sir  CharieaDilke :  — 

**  On  the  river  bank  [the  Jamna],  a  mile  from 
Akbar's  palace,  in  the  center  of  a  vast  garden  en- 
tered through  the  noblest  gateway  in  the  world, 
standf)  the  Taj  Mahal,  a  terrace  rising  in  dazzling 
whiteness  from  a  black  mass  of  cypresses,  and  bear- 
ing four  lofty  and  delicate  minars,  and  the  central 

Site  that  fleams  like  an  alp  against  the  deep  blue 
cy,  —  minars,  temple,  tonih,  all  of  spotless  niarbltt 
and  faultless  tdiape.  Its  Persian  buildera  nameil  the 
T^j  '  the  polaoe  floating  in  the  air.' 

**  Out  of  the  fierce  heat  and  blazing  sunlight  you 
enter  into  chill  and  darkness,  but  soon  begin  to  sue 
the  hoUow  dome  growing  into  form  above  your  head, 
and  the  tomb  itsdf,  that  of  Noor  Mahal,  the  favorite 
queen  of  Shah  Jehan,  before  you,  and  beside  it  her 
husband's  humbler  grave.  Thoii^  within  and  with- 
oat  the  Taj  is  white,  still  hare  yoa  will  find  the 
walls  profnsdy  jewtsled,  and  Qa  purity  reUined. 
Flowers  are  pictured  on  every  block  in  mosaic  of 
cinnamon-stone,  camelian,  turquoise,  emerald,  and 
amethyst ;  the  corridors  contain  the  whole  Koran, 
inlaid  in  jet- black  stone;  yet  the  interior,  atfa  whole, 
exceeds  lo  chastity  the  spotleasness  of  the  outer 
dome.  (Mental,  it  is  not  barbaric  ....  In  a 
Pfetaian  manuaeript  there  still  remains  a  catalo^e  of 
the  prices  of  the  genu  made  use  of  in  the  bmlding 
of  the  T«,  and  of  the  places  from  which  they  came. 
Amoiuf  those  named  are  uonil  from  Arabia,  sapphires 
from  Uoldavia,  amethysts  from  Persia,  crystal  from 
China,  turquoises  from  Thibet,  diamonds  fnun  Buu- 
dleound,  and  la^  laznli  from  Ceylon.  The  master 
masons  were  of  Constantinople  and  Bagdad." 

The  varieties  of  inlaid  work  are  numerona,  and 
some  of  them  very  beautiful,  bringing  ipto  use  small 
fragments  of  valnable  material  that  could  hardly  be 
applied  to  any  other  purpose.  The  principal  varie- 
ties consist  of  marquetrie,  in  which  woods  of  a 
variety  of  tints  are  inlaid  in  the  form  of  flowers  and 
other  ornamental  devices. 

BuMi,  whenan  metals  are  inlaid  npon  a  ground  of 
ebony  or  tortoise-sheU.  The  Oenoan  oabinets  made 
of  ebony,  and  inlaid  witjh  precious  stones  or  various 
woods  and  metals,  constitute  a  spedes  of  this  kind 
of  work, 

Motaie  inlaying,  composed  of  extremely  small 
pieces.  The  Hindoos  make  very  beautiful  boxes  in 
this  style.  At  the  London  exhibition  in  1851  a 
tal4e  produced  in  Spain  was  shown,  composed  of 
three  millions  of  pieees.  Hany  Chinese  and  Japanese 
works  of  b^ontene  are  also  of  this  class. 

PorquOrie  is  a  species  of  manjuetrie  on  a  bolder 
scale,  applied  chiefly  to  decorating  fioors,  woods  of 
different  colors  being  cut  to  pattern  and  inlaid. 

Pietra  dura,  consisting  of  certain  kinds  of  hard 
stone,  such  as  a^te,  jasper,  chalcedony,  camelian, 
and  lapis  lazuli,  inlaid  in  slahe  of  marble,  generallv 
black. 

The  marble  is  worked  to  a  thickness  not  much  ex- 
ceeding one  eighth  of  an  inch,  the  design  is  drawn 
npon  tiiis,  and  is  cut  out  with  a  fine  saw  and  a  fUe. 
The  hard  stones,  worked  into  the  required  pattern 
by  the  usual  modes  of  gem  cutting  are  accurately 
fitted  into  the  spaces  thus  prepared,  in  a  polished  and 
finished  state.  After  the  whole  is  thus  prepared,  it 
is  fixed  as  a  Teneer  to  a  thicker  slab. 


Tarsia.  This  was  formerly  much  practiced  in 
Italy  daring  the  Middle  Agei^  and  is  now  canied  on 
in  rnnoe  and  elsewhere.  It  is  executed  in  woods 
of  diffoent  shades,  the  ligures  comprising  flowei's, 
birds,  and  colored  ornaments  ;  the  various  parts  be- 
ing cut  out  to  the  required  figure  are  then  placed 
according  to  the  design  and  fixed  on  paper ;  after* 
wards  they  are  applied  like  veneers  to  a  piece  of  fur- 
niture ;  King  mounted,  they  are  cleaned  off  and 
slightly  polished,  and  the  finer  lines  then  engraved. 

XD^ayiUK-MW.  A  saw  used  in  piercing  stuff 
for  bnhl-work.    See  Buhl-SAW. 

Inlet.   An  opening  into  a  drain  or  culvert. 

la'ner-fonn.  (Printing.)  The  form  beginning 
with  the  second  page  of  a  sheet  usnaUy  wo^ed  on 
first.    In  a  qusrto,  it  contains  pages  2,  3,  6,  7. 

Xn'ner-poat.  (Shipbuilding.)  A  pieue  brought 
in  at  the  fore-side  of  the  main-poet,  and  generally- 
continued  as  high  as  the  wing-transom  to  seat  the 
other  transoms  upon. 

In'ninga.  {Hydraulic  Engineering.)  Lands  re- 
covered from  the  sea. 

In-qnar-ta'tlon.    {Metallurgy.)    See  Qcasta- 

TION. 

In'Beot-de-atrojr'ar.  A  device  for  killing  nox- 
ious insects. 

'Qy  ftmigaiitm;  a  bellows  which  drives  poisonous 
fumes  or  vapors,  such  as  those  from  sulphur,  upon 
insects  or  plants. 

By  dudtng  sulphur  npon  them  by  means  of  a  bel- 
lows aii<l  tube. 

By  ateam-jeU. 

By  atomitert  which  distribute  ooal-af  1  or  turpen- 
tine in  a  fine  spray. 

By  a  laitnp,  which  attnu;ta  nocturnal  insects  to 
singe  their  wings  or  allure  them  to  a  pan  of  water. 

By  wire  cages,  wbii-b  imprison  moths  and  worms 
whioh  seek  access  to  beehives.    These  are  traps, 

In'MOt-txapi  A  device  to  catch  insects  upon  or 
approaching  an  object 

Traps  are  set  upon  trees  to  catch  the  enrculio. 
Such  are  frwuently  merely  circular  troughs  around 
the  stem.  In  some  countries  it  is  necessary  to  let 
the  legs  of  tables,  cupboards,  and  bedsteads  stand  in 
cujM  of  water  tu  prevent  access  of  ants. 

The  moth-trap  for  beehives  is  a  familiar  instance, 
and  consists  of  a  wire  cage  which  arrests  them  ;  or  a 
hire  to  a  box  or  pan,  out  of  which  they  cannot  get ; 
or  viscous  smear  which  imprisons  thetn ;  or  a  lij^t 
-which  clips  their  wings. 

In-MTf  a-ble-tootb  Saw.  One  with  removable 
teeth.    S**  Saw-tooth. 

In-sor 'tum-Kypua.  A  wall  in  which  the  stones 
are  small  and  nnluwDj  giniUar  to  mbUa^woriE.  See 
Masokrt. 

In'aet  (JlooicHndiuff.)  Some  as  ^eiU.  A  cer- 
tain portion  of  the  printed  idieet  iu  12mo,  24mo, 
etc.,  which  is  cut  off  before  foUing  and  set  into  the 
middle  of  the  folded  sheet,  to  complete  the  snce»- 

sion  of  paging. 

In'shaTe.  {Co<^i«ring.)  A  jointer  having  a  con- 
vex-edged bit,  on  which  the  inner  laocs  of  staves  are 
dressed. 

la'aida-oall-perB.   A  calipers  for  measuring 

boresand  inside  diainetera  of  tubes.    See  Calipers. 

la'aidei-oylta-^er.  {SleaTn-^agine.)  A  cylin- 
der placed  in  the  smoke-box  of  a  locomotive,  to  keep 
it  warm  ;-preventing  the  radiati^  ct  heat  incident 
to  the  eastomary  outside  exposure. 

Jji'aide-Aain'inK.  iSt4!am.)  a.  The  frame  of 
one  form  of  English  TocomotiveK,  in  which  the  wheels 
and  driving-gear  are  inside  of  the  main  frame. 

6.  The  stays  of  a  locomotive-engine,  that  rest  on 
the  sxles.   The  English  piaetioe  fa  to  have  the 
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framing  mUnde  of  the  cylinders,  the  connecting-rods 
of  the  engines  passing  to  cranks  on  the  axles. 

In'slde-gear.  (Seam-entrine.)  The  English  ar- 
ntngement  in  lociHiiotives  of  the  pitmana  and  cranks 
inside  the  frame,  in  contradistinction  to  the  Ameri- 
can practice  of  connecting  the  cross-heads  of  the 
engines  hy  pitmans  to  wriats  on  the  outside  of  the 
driving-wheel.i. 

In'sldo-aorew.  A  hollow  screw  ;  one  having 
its  thread  on  the  inside. 

la'Bide  Screw-tooL  {LaOu.)  A  hook-sbapeil 
tool  for  threading  interior  surfaces  while  revolving 
in  a  lathe.    A  form  of  chaaer.    See  Fig.  1266. 

la'side-tin.  {Bookbinding.)  A  plate  laid  in- 
side the  cover  of  a  book  when  placed  iu  the  stand- 
iog-pre.9s. 

In'side-tooL  (W^ood-tuming.)  For  hollowing 
out  work  and  bottoming  holes.  • 

In'soles.  A  thickness  of  cork,  felt,  flannel,  leath- 
er, paper,  etc.,  placed  inside  a  shoe  to  protect  the  sole 
of  the  foot,  or  to  improve  the  fit  of  the  shoe. 

"  SappoM  OD«  '■  short,  — 
Tbej  pat  coA  mI«*  wltbiD  the  beds  of  her  >b<Na." 

Aluis  ;  quoted  bj  ArssxAns,  a.  ».  220. 

In-stan-ta'ne-ons  Oen'er-at-or.  A  form  of 
steam-boiler  or  generator,  la  which  a  small  body  of 
water  is  injected  at  a  time  into  a  highly  heated  ves- 
sel, flashing  into  steam  immediately.   It  differs  from 


rig  2^. 


KJ  KS) 


ordinary  boilers  in  there  being  no  nnvsporized  water 
in  the  boiler.  In  most  cases  there  is  no  steam-chest, 
and  the  theory  has  been  to  inject  at ,  each  time  a 
nnantity  sufficient  for  one  impulse  of  the  piston. 
The  term  JUwhers  has  been  applied  to  this  form  of 
generators,  from  the  fact  that  the  jet  of  water  in- 
stantly ./loji^  into  steam.  Trouble  has  been  found 
in  the  rapid  corrosion,  and  in  the  cracking  of  the 
material  of  the  boiler. 

McCunly's  English  patent  {A,  Fig.  2685),  1824, 
has  a  tube  into  which  is  introducetl  a  smaller  tube 
with  perforations  which  deliver  a  fine  shower  into 
the  outer  tulie,  which  is  exposed  to  the  heat  of  the 
furnace. 

Dr.  Albnn,  of  Mecklenbuifr,  patented,  in  1825,  a 
device  {B,  Fig.  26SS)  iu  which  steam  woa  generated 
in  a  series  of  strong  vertical  tubes,  which  are  sub- 
merged for  the  greater  portion  of  their  lenrth  in  a 
bath  of  molten  1^.  The  row  of  vertical  pipes  was 
•upplied  by  water  trickling  from  a  pipe  above, 
somewhat  as  in  Kg.  268<1,  m  which,  however,  the 
water  is  condiicten  from  the  pii»«  a  ft  by  an  inner 
tube  down  to  the  bottom  of  tlie  pipe  e,  in  which  it 
is  flashed  into  steam. 

Jennings's  steam-engine,  1828  ((7,  Fig.  2686),  has 
a  piston  or  plun^r  m  which  moves  in  a  cylinder  n 
when  water  is  injected  beneath  it  by  means  of  the 


pump  0,  Means  of  escape  for  the  expanded  stna 
are  afforded  by  a  valve  working  on  the  frame  p  vhoi 
the  piston  has  completed  its  upward  stroke. 

In  Danford's  steam-generator  (/>,  Fig,  2685) ail 
a  spherical  vessel,  into  which  water  is  injected  in  ■ 
"  le  force  pump  g.    i  is  i 
luoOB  -water  is  blows  off 


spray  through  pipe  c  c  by  the 
pipe  through  wnich  superflu( 


In^Mtantota  Gntmtort. 

back  to  the  reservoir,  /is  a  branch  pipe  leaJinR 
back  from  the  injection -pipe  c  to  the  reservoir,  and 
by  means  of  a  cock  such  part  of  the  water  as  may  be 
desired  is  returned.  It  forma  a  means  of  graduadog 
the  amonnt  injected,  h  is  the  furnace,  and  A  the 
steam-pipe  to  the  engine. 

Fig.  2686  is  a  form  in  which  a  metallic  cnp  extmds 
upward  from  the  lower  and  inner  nuAce  of  the 
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boiler  to  receire  the  water  or  steam  thrown  in  hy 
the  feed-pump,  and  {mrent  aodden  cooling  of  any 
part  of  the  boiler. 
In%tep-«tntoh'«r.  A  dwemakeT's  inoplenient 

for  distending 
'  MB7.  the  iDBtep  of  a 

boot.  The  mov- 
able piece  is  el- 
flvatra  by  a 
screw. 

'tor.  Aninstm- 
huup-SirttJur.        "       ment  for  blow- 
ing burned 

alum  or  other  powder  into  tlie  larynx  or  other  deep- 
aeated  part.    See  t.  Fig.  276S. 

In'silJat-ed  Col'Dmn.  {Arehiteeture.)  One 
unconnected  with  any  wall  or  nnilding. 

Inlmtet-od  Wire:  1.  One  ansucnded  by  insn- 
laton  (which  see)  so  as  to  prevent  tne  electric  cur- 
Tent  from  gtnng  to  earth. 

2.  One  wrapped  with  silk  or  clothed  with  gutta- 
percha or  caoutchouc  to  prevent  the  escape  u  the 
electric  current. 

Among  the  best  insulators  are  dry  air,  shellac, 
sulphur,  resins,  gutta-percha,  caoutchouc,  silk,  dry 
fiir,  glass.  See  Insulator;  Subiurinb  Cable; 
Tbusoraph. 

Among  the  materials  prominently  put  forward  for 
the  iusnution  of  wire,  and  forming  by  themselves  or 
in  various  combinations  the  subjects  of  patents,  are  : 


Animal  sntwtuoas.  CoUodioa. 

BallKta.  Oiim& 
BttnmiaoiM  nib-  Kerit*. 
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a  two-booked  head,  around  whidi  the  wire  is  lapped 
or  wound.  The  shank  is  firmly  socketed  in  a  gtaas 
or  vulcanite  socket,  which  screws  into  the  telegraph- 
post. 

In  b  the  invertol  cup  has  a  shank  by  which  it  is 
secured  to  the  post,  and  a  socket  to  hold  the  end  of 
the  pin  ;  between  the  latter  and  the  edge  of  the  cup 
is  an  anunlor  non-conducting  disk. 

c  lias  a  shank  to  enter  the  t«l«graph-poBt,  and  a 
two-uTouged  stem  covered  with  vitreous  enamel. 

d  has  a  flanged  disk  to  prevent  the  accumulation 
of  s  film  of  moisture  around  the  stem. 

e,  the  metallic  hook  is  socketed  in  a  hard  rubber- 
plug  which  enters  the  tel^nph-xKWt.   A  flaring  cap 


TUrwMseaathif. 


In'sn-lat-lnc-atooL   A  stool  with  glass  legs  to 

insulate  a  person  or  an  object  placed  thereon. 

^'■n-lat-or.  {Eleetridiy.)  A  (so-called)  nou- 
ocmdncting  material ;  that  is,  one  of  relatively  very 
small  conductivity,  placed  between  an  electrifled 
body  and  other  objects,  A  device  for  supporting  a 
wire  or  other  conductor  without  affording  a  way  nf 
escape  to  earth  of  the  electricity.  It  is  sometimes 
of  glass  or  porcelain,  with  the  wire  wrapped  around 
it,  or  tied  by  wire  to  it. 

The  Bocompanyiog  out  shows  several  kinds,  a  has 


hindaton. 


is  rooted  to  the  insulator- plug,  and  its  rim  approaches 
the  hook. 

/  h^  a  bell  around  the  disk  on  the  rubber  socket 
of  the  hook -shank. 

g  is  Varley's  insulator,  which  obtained  the  prixe 
at  the  Paris  Ezpoaition.  It  has  a  paraffine  cap  and 
a  conducting  shield  which  condocts  off  atmospheric 
electricity. 

h  ij  are  three  views  of  Cooke's  insulator  (English). 
e  e  are  earthenware  thimbles  for  the  wires.  6  b  are 
insulating  earthenware  stmts,  r  r  are  winding  ratch- 
ets for  the  reels  i  t  on  which  the  wires  are  strained. 
Posts  at  intervals  ttf  400  jruda. 

AU  bodies  are  conductors  of  electricity ;  but  while 
in  some  the  of  conductivity  is  so  great  that 

they  are  used  to  convey  the  electnc  fluid,  others  re- 
sist the  passage  of  the  current  to  sucli  an  extent  that 
they  are  said  to  insulate,  or  confine  the  fluid  to  a 
more  bvorable  medium.    The  following  bodies  ad- 
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Diit  the  passage  of  electricity  about  in  the  order 
wntteii  :  — 


mnr.  Addi.  (Mli.  Vaftt. 

Copper.  SaUne  ■olutlou.AihM.  Featben 

Qold-  HetelUeoM.    Phosphonu.     Hair  or  wool. 

Merear^.  AoIiimI  fliiSda.  Llm«  or  ehalk.  Silk. 

Cadmium.  Water.  Caoutchoue.  Otaaa. 

One-  VeevtablM.      Cwphor.  Wax. 

Tin.  Anintala.       '  Ptmekin.  Salphnr. 

IroD.  Flama.  Dry  wood.  Bcda. 

iMd.  (•molw.  QaaM  audair.  Aml^er. 

Pbttnoib  V^mr.  Laatbw.  Panllna. 

Carbon.  Kwttu.  lorcopodlnm.  ShaUae. 

Oraphita.  IfataUleoxidea.  Parcho^RiL      Qutta  pawha. 


In-tagJIo.  Cut  in ;  as  or  the  lines  in  an  rn- 
^ved  plate,  the  snnktin  letter  in  the  matrix  of  a 
^pe,  the  des^n  in  a  seal,  punch,  or  die,  which  de- 
hvem  a  raiseaor  eonwo  impresaion.    The  opposite 

ot  eamfo. 

In-taftl'lo-type.  A  piooess  allird  to  thegra|iho- 
type  and  depending  upon  the  production  or  a  fnable 
surface  of  oxide  of  zinc  on  a  metallic  plate  under 
hydraulic  pressure.  Upon  this  lines  are  drawn  with 
an  •leaginous  ink,  the  object  of  which  is  to  repel  a 
watery  solution  subsequently  apjilicil.  A  solution 
of  chloride  of  zinc  or  analogous  salt  is  washed  over 
it  and  hardens  the  surface  not  protected  by  the  oil. 
Aft«r  drying,  the  surfaoe  in  brushed  over,  and  the 
briatlea  or  velret  remove  the  oxide  and  ink,  leaving 
an  intaglio  impressioii,  from  which  ca.sting(i  may  Ik 
made  in  the  elect^-hath  or  hv  stereotyping. 

In-ten'nl-fy.  {Pfwtagraphi^)  A  teim  applied 
to  various  modes  of  giving  slreneth  or  increased 
opacity  to  the  deposit  forming  the  photographic 

fiicture  on  an  exposetl  and  developed  negative  plate, 
t  ia  freqoently  effected  continuing  the  develop- 
ment, usin^  fresh  qnantltiea  of  "developer"  and 
nitrate  of  sdver  ;  also  by  converting  the  deposit  of 
metallic  ailver-slrea<I^  formed  into  new  compounds 
having  greater  opacity.  Sulphuret  of  silver  and 
mercury  and  other  substances  are  used. 

In*teil'si-^.  1.  A  teim  applied  to  indicate  the 
energy  of  the  msgnetic  force,  which  varies  at  different 
places  and  different  tiroes.  It  is  one  of  the  thn-e 
elements  of  the  magnetic  force  which  arc  roistered  by 
the  magnetometrical  instruments  of  the  cVuiin  of  ob- 
servatories in  Europe,  Asia,  Africa,  and  America. 
The  other  two  elements  arc  the  (ieelitiatiou  and  tn- 
elination.    See  Magnetometer. 

^.  {Electricity.)  A  term  which  expresses  the  elec- 
tro-motive force  of  a  current.  An  intensity  battery 
is  one  in  which  the  elements  arc  coupled  up  together, 
to  give  a  current  known  as  high-tCTisi&n,  that  is,  of 
great  electro-motive  force.  The  term,  as  applied  to 
a  battery,  ia  used  in  contradistinction  to  quantity. 

In-tcr-oo-lum-nl-a'tdon.  {Arckitrcture.)  The 
distances  between  the  columns  composing  an  srchl- 
teotural  front.  These  are  regulated  by  the  diameter 
of  the  column,  being  in  — 

Araostyle,  from  4  to  5  dituneters  ;  diastyle.  from 
8  to  4  diam. ;  eustyle,  2|  diam. ;  systyle,  2  aiam. ; 
pycnostylc,  ij  diameters. 

In-tw-den'taL  {Machinery.)  1.  The  space  be- 
tween teeth  or  cogs. 

2.  (Architecture.)    The  snare  between  two  lieflftb. 

Iit'tar-ler'iiiib  At-taon'ment  for.   A  device 


Fig.  2689. 


fastened  to  the  leg  or  foot  of  a  horse,  to  prevent 
cutting  by  collision  of  the  feet  or  shoes.  In  the  ex- 
.ample,  the  rubber  guards  are  attached  to  the  podd^ 


strap,  which  is  buckled  round  the  horse '»  leg.  See 
Leg  AST)  Foot  Guard. 

lo-te'zl-or  Soivw.  One  cut  on  an  interior  or 
hollow  surface,  as  of  a  nut,  bonv  or  tap-hfde.  A 
hoUmo  or  aocJcfi  screw. 

In-te'ri-OT  Slopes  (FMiJUati<m.)  The  done  of 
the  embankment  from  the  crest  inward  toward  the 
body  of  the  place.    See  Abattis. 

In.ter-lMve'.  {Booldnvding.)  A  book  boand 
with  alternating  blank  leaves,  for  notes,  additions, 
translations  of  the  text,  etc. 

In-tar-Ug'iii-tim.  {ATdviteeture.)  The  space 
between  the  ends  of  the  tie-beams. 

Ia-ter-me'di-at»  mme.    {Spinning.)  The 

second  fly-franie  ;  an  intermediate,  in  onler  of  time, 
between  the  shibbing  and  the  roving  frame. 

In-t«r-me'dl-ate  Shaft  The  shaft  crossing  the 
frame  of  a  marine-engine,  to  connect  the  two  engines 
and  two  paddle-wheels. 

In-ter-mif  tent  Oe«r.  1.  A  wheel  having  a 
part  of  its  cogs  cut  away.    A  mutitaicd  gear. 

2.  A  wheel  moved  at  intervala  by  a  cog,  cam, 
ratchet,  rack,  or  lever;  as  in  counting-machines, 
meters,  registers,  f^capements,  etc. 

In-ter-mlt'teut  ZigtA.  One  of  the  choractcra 
of  light  exhibited  from  lighthouses  under  the  catop- 
tric system.  The  variations  or  dilferent  charoctens- 
ties  of  lights  enable  a  mariner  canning  within  sight 
of  them  on  a  coant  to  detennine  his  geogrsphical  po- 
sition and  bearings, 

Tlie  inlcnnitlent  light  bursts  suddenly  into  view, 
remains  stea«ly  a  short  tin»c,  and  is  then  eclipsed,  for 
half  a  minute.  The  effect  is  prodaced  by  the  mo- 
tion of  shades  in  front  of  the  reflectors,  altematdy 
displaying  and  hiding  the  light 

The  other  varieties  of  liglits  are :  — 

Fixed,  revolving,  fiaahmg,  colored,  double,  and 
these  are  variously  combined.    See  Light. 

The  iniermittmt  and  the  flawing  l^hts  differ  in 
respect  of  their  modes  of  rising  and  fading,  as  also 
in  their  duration.  The  Jlashing-Mght  gives  a  flash 
of  light  every  ftve  seconds,  with  intervals  of  dimncas, 
the  effect  beuig  produced  by  the  revolution  of  a  re- 
flector frame  with  eight  sides.  The  natnral  world 
affords  seveml  examples  of  light-carriers.  The  little 
fire-fly  of  the  Unite<l  States,  whoae  common  name  is 
rather  more  than  halfsublime,  lightning-bug,  is  a.xi  ex- 
ample of  the  Jlaaking.  The  Hre-flies  of  Italy  and  of 
South  America,  some  species  of  noctunial  moths,  and 
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nule  glow-worm,  hitve  luiniuous  patches  on  the 
sides  of  the  thorax,  or  the  abdonien.  The 
is  considerpd  phoKphorescent,  but  is  urged  into 
ty  by  a  nervous  action,  probably  derived  from 
;  impnlsft  (as  we  call  it)  from  the  battery,  the 

tor-mlf  tent  WheeL  This  includes  all  the 
wheelt ;  counting  wheels  in  meters,  arith* 
ter^  and  registers ;  stop-motions  in  clookn  and 
tA ;  ratchet  movement's  etc.,  etc.     See  the 

8<>e  also  Wheel  ;  Gearino. 
tar-mo-dtU'lon.   (ArehiUeture.)    The  space 
>n  two  modillions. 

ter'nal  G«af.  A  wheel  whose  cogs  are  on 
tental  perimeter,  as  in  the  example  where  the 
s  on  the  shaft  D  are  driven  by  eugusement 
he  iuternal  gear  of  the  driving-wheuU  S.  lii- 
le  box  Sit  A  bevel  pinion  on  shaft  D,  wliich 
a  shaft  on  which  is  a  wnst-wheMl  H,  from 
proceeds  tbfl  pitman,  which  reciprocates  the 
bar  of  the  harvcKter. 

ly  agricultural  implements  have  iateraol  gear- 

1. 

ter'nal  Bafe'^-valve.  (SieaTn-engine.)  A 
opening  inwardly  into  the  boiler  to  allow  nir 
.T  wbifn  a  vacuum  ui  formed  inside  by  the  eon- 
ion  of  steam. 

er-nal  WheeL  An  annular  wheel  whose 
-e  presentetl  internally.  See  Intkknal  Geak. 
ter-ro-ga'tion,  Note  oL  (Prinling.)  A 
)  indicating  a  ({ucry. 

w-tle.    (Carpentry.)    a.  A  horuontal  ttm- 
imed  between  two  posts. 
L  binding  joist. 

wr-vaL    A  space  or  distance,  as  a  space  be- 

cogs,  an  iiUcrdcnial_  space. 
m;n  the  frames  in  a  military  mine.    A  bay. 
tra'doa.   (Architecture.)   The  lower  surface 
i  uf'an  arch. 

trench'ing  Toola.  Implements  carried  by 
one»-rs  of  regiments. 

imbined  sywie  and  pick,  invented  by  Captain 
nnof  the  London  Military  Engineers  is  shown 
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^  2S91.  The  spade  and  pick  are  hinged  at  their 
ion,  to  Gt  the  tool  for  the  respective  uses.  The 
Lsure  is  made  by  a  roll  of  sheet-metal  or  bark,  or 
idle  of  sticks  tied  up  into  a  cylindrical  shape, 
ipade  has  a  hole  for  the  barrel  and  sight. 


In-trenob'ment.  (Fortifieaiion.)  A  defensive 
work  consiiiting  of  a  ditch,  and  a  parapet  made  from 
the  excavated  earth. 

The  upper  figure  shows  a  profile  of  an  intreDch- 


IntmuAnitrnt, 

ment,  in  noils  of  which  the  natural  slope  ia  one  ^ler- 
pendicular  to  one  base. 

A  B  C  D  E  Fisthe  profile  of  the  jianiiiet. 

OHl  Kthe  pi-ofile  of  the  ditch. 

L  M  N  the  profile  of  the  glacis. 

A  B\a  the  banquette  slope. 

B  C  tread  of  the  banquette. 

C  D  the  interior  slope, 

D  E  the  superior  slojie. 

E  F  the  exterior  slope. 

F  0  the  berme. 

0  H  the  scarp.  • 

H I  the  Iwttom  of  the  ditch. 

/  K  the  counterscarp. 

A  the  foot  of  the  banquette  slope. 

B  the  crest  of  the  l)nn(|UPtte. 

C  the  foot  of  the  intenof  slope. 

D  the  interior  crest. 

E  the  exterior  crest, 

F  the  foot  of  the  exterior  slope. 

G  the  crest  of  tlie  scarp. 

//  the  foot  of  the  scarp. 

1  the  foot  of  the  counterscarp. 
K  the  cn«t  of  the  counterscarp. 
M  the  crest  of  the  glacis. 

N  the  foot  of  the  ^acis. 

The  lower  figure  shows  a  cover  for  troopH,  having 
an  inner  trench  of  sufficient  depth,  when  aided  by 
the  hight  of  the  parapet,  to  give  shelter  to  troops 
when  standing  in  the  trench.  The  natural  ground 
serves  as  the  banquette, 

In-vag'i-na-to'rl-nm,  (Surgical.)  A  douche 
for  the  vagina. 

lu'Ta-lldr-bed.  One  having  conveniences  for  the 
sick  or  the  wounded,  having  elevating  head  and 
shoulder  portion,  to  give  the  patient  a  change  of 
position  ;  a  portion  which  conforms  to  the  shape  of 
the  bended  knees  ;  conveniences  for  lifting  the  pa- 
tient, introtluction  of  a  bed>pan  beneath  a  removable 
section  of  the  mattress,  etc.,  etc 

In'va-lld-ohair.  A  chair  capable  of  assuming 
and  retaining  any  required  position  from  the  erect  to 
the  prone.  The  figures  illustrate  the  positions,  the 
sustaining  devices  of  the  back,  seat.  Teg-piece,  and 
foot-stool  being  racks  and  screws.  The  one  illus- 
trated has  a  capacity  for  thirty  changes. 

The  invalid-chair  which  has  traveling  arrange- 
ments is  known  as  a  peratabulator  or  loamutivt' 
chair. 

In-vera'or.  An  instrument  invented  by  Dr. 
Bird  to  reverse  quickly  a  voltaic  currenL 

In-verf .    I.  An  inverted  arch. 

2.  The  floor  of  a  canal  lock-chamber.  It  is  oso- 
ally  an  inverted  arch  (convexity  downward).  See 
Canal- LOCK. 

In-Tert'ed  Aroh.   An  arch  whose  crown  is 
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In-vert'ed 
Dou'ble-cyl'  In  - 
der  Steam-«n'- 
^ne.  A  form  of 
steam-eDgine  hav- 
iiis  two  panllfl 
cylinden,  each  of 
half  the  am  neces- 
sary for  the  inte&d- 
ed  power,  and  com- 
bined to  form  one 
eiiffiufi.  The  cyl- 
inderiiare  inverted, 
beine  above  the 
crank  to  which 
their  piston  -  rods 
arw  directed.  The 
fourcylindera  eom- 
pooDg  the  pMT  of 
engiDes  are  ranged 
in  a  line  across  the 
vessel. 

a  a  are  the  cyl- 
inders which  stand 


downward.    The  key-Miont  being  the  lowest  of  the 
vnuaoin,  and  the  aprwiffings  the  highest.  It  is  used 
in  foundations,  the  floors 
IC-  9BM.  of  tunneK  etc. 

In-vert'od  Com'mM. 
A  sign  of  the  beginning  of 
I  a  quotation  ("  "). 

"       cranot  wUbar  Iwr,  ttor 
Xmrtftf  J/tk.  cuttom  ita]« 

Har  iDflnita  Tariety." 

In-Terfed-cyl'ln-der  StAam-«n'glne.  Gal- 
loway's inverted-cylinder  steam-ennne  is  a  fonn  of 
direct-action  engine,  intendf^l  to  obviate  the  nse  of 
the  beam  in  marine  engines. 

a  is  the  cylinder  supported  upon  the  frame  or 
platfonn  bb;  e  is  the  air-pnmp  placed  beneath  the 
cylinder  and  concentric  with  it.  The  piston-rod  d  of 
the  ur-punip  passes  through  a  stutfing-liox  in  the 
cover  of  the  latter,  and  through  another  stuffing-box 
in  the  cover  of  the  cylinder,  and  is  attached  to  the 
ateam-pistoQ.  Twopiston-rodsK«passdown  through 
stuffing-boxes  in  the  cylinder  cover  and  are  keyed 
to  the  cross-head  /,  which  is  curved  so  as  to  encom- 
pass one  half  of  the  air-pump,  g  g  are  two  connect- 
ing-rods proceeding  Trom  the  bearing  of  the  arms  of 
the  cnMs-head  to  the  crank  k  h.  1 1  are  the  plum- 
mer  blocks  which  carry  the  paddle-shaft ;  two  of 
these  are  supported  by  the  top  of  the  cylinder,  and 
the  other  two  by  the  side  frames  k  k.  m  is  the 
naok  in  which  is  placed  the  foot-valre  connecting  the 
pnmp  with  the  condensen.  I  I  are  the  guides  in 
whion  the  cross-head  /  worits. 


e 


upon  strong  iron 
columns  (not 
shown)  which  rest 
on  the  foundation 
plate  e,  uid,  passing  tbroogh  suitable  bosses  on  the 
sides  <^  the  cylinders,  support  the  entablature  plate 
d  and  the  crank  pedestals  above.  The  cylinders  are 
placed  at  a  sufficient  hight  from  the  bottom  of  the 
ves^l  to  allow  the  piston-rods  to  work  don-nward. 
The  two  piston-rods //are  connected  tMfether  by  a 
cross-head  g;  the  stuffing-boxes  have  sel^acting  oil- 
cupe. 

The  power  is  transmitted  directly  from  the  main 
eroea-hend  g  below,  to  the  cranks  k  h  above  the  cyl- 
inders^ by  the  connecting-rod  i.   The  two  piston- 
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rods / /and  the  cross-head  yare  made  to  work  uni- 
formly together  by  a  strong  vibrating  cast-iron  frame 
k,  which  forms  part  of  the  parallel  motion,  and  with 
the  side  levers  I  serves  also  to  work  the  air»  feed,  bilge, 
and  brine  pumps. 
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Eacli  cyUnder  has  its  senarste  slide-T&lve  id  order 
thmt  it  may  lie  Bearer  to  the  cylinder  than  it  would 
be  were  one  used  for  both.  The  condenser  ia  not 
ahown,  bat  is  beneath  the  slide-valve  case,  and  the 
air-pump,  foot-valve,  and  dischai^ge-valve  are  siniUar 
in  construction  to  those  uned  in  ordinary  engines, 
llie  air-pump  and  condenser  are  connected  by  a  pas- 
mge  beneath  the  foundation  plate.  The  waste  wat«r 
ia  diachamd  Troin  the  hot-vell  by  an  overflow  pipe 
through  the  side  or  the  vessel. 

The  fratun!  of  the  double  cylinder  is  copied  from 
Jfaudalaya  drntbie-e^linder  tleam-engine,  but  in 
the  Hides  enjine  the  cylinders  are  inverted,  and  the 
details  of  the  connections  are  very  different.  This, 
like  Haadalay's,  is  a  direAaUim  engine,  intanded 
to  obviate  the  use  of  a  beam  in  marine  engitUB. 

In^Rrard-dis-oharm'  Wa'tar-wheoL  A  form 
of  reaction  water-wheel  or  turbine  in  which  the  wa- 
ter reaches  the  wheel  from  an  outer  enciivling  scroll 
and  passes  inward,  dischargiDg  at  the  hollow  center 
of  the  whecL 

I-rafl.  A  double-hewled  rail  with  flanges  on  each 
ride  above  aitd  below  ;  on  the  foot  and  tread.  S«e 
Iron,  Angle. 

Pri-as - kla'tri - um.  A  hook-shaped  instniment 
used  in  the  operation  for  artificial  pupil  by  separa- 
tion. 

Zr4-d«o't(nne.  {Suryicai.)  A  knife  for  opera- 
tions on  the  eye. 

A  journal  of  February  1,  1801,  givea  an  account 
of  an  operation  performed  b^  Citizen  Demon rs  of 
Paris  upon  a  left  eye,  five  sixths  of  whose  cornea 
was  perfectly  opaque.  "The  only  portion  of  the 
latter^which  remained  pervious  to  lignt  waa  on  the 
npper  part,  and  so  high  as  to  prevent  any  rays  from 
paaaiiig  thence  througn  th«  pupil  to  the  retina.  To 
remedy  this,  the  operation  was  conceived  of  cutting 
an  opening  throngh  the  pujul  oppoNte  to  the  lunii- 
nous  part  of  the  cornea,  which  waa  accordingly  per- 
formed by  making  a  small  orifice  near  the  latter, 
laise  enough  to  introduce  a  very  fine  pair  of  ecisaors, 
witn  which  a  small  slit  was  made  in  the  iris.  This 
opening  being  above  the  crystalline  lens,  and  out  of 
the  sphere  of  it«  action,  the  patient  is  obliged  to  use 
Teiy  oonvez  glasaea  in  order  to  read,  as  thoao  persons 
do  nun  whom  the  ciystalline  bnmonr  has  been  ex- 
tracted in  the  usual  manner." 

The  Ber.  W.  H.  Milbum  gives  the  following  ac- 
connt  of  the  treatment  of  his  eve  by  the  famous  ocu- 
list Professor  Von  Graefe  of  Berlin.  The  ophthal- 
moscoxie  had  been  invented  by  Hehnholtz  five  years, 
when,  in  1856,  Von  Qraefe,  as  Mr.  Milburn  says, 
"banished  to  the  night  of  the  past  tht:  blindness 
fiitally  attached  to  the  glaocomatoos  eye."  He  relates 
tiiat  the  Professor  advised  him  to  uo  without  the 
chloroform,  saying :  — 

"  'There  is  only  a  slight  transparent  spot  in  the 
cornea  into  whi«h  I  can  cut ;  the  merest  muscular 
twitch,  the  deviation  of  the  knife  by  the  tenth  part 
of  a  hairVbreadth,  will  ruin  the  operation  ;  chloro- 
form cannot  hold  yon  as  steady  na  your  wilL  What 
say  you  t   1  have  confidence  in  yoor  self-control.' 

"  I  angwered,  'Go  on  without  the  chloroform.* 

"  The  eyelids  were  fastened  hack  by  springs,  and 
the  cutting  proceeded. 

"  First,  a  linear  incision  was  made  through  the 
cornea  or  colorless  part  of  the  eyo,  and  a  cut  in  the 
iib  or  coloied  part  liehind.  Delitate  forcepa  were 
then  introduced  to  draw  the  iris  out  so  as  to  line 
the  new-made  opening,  and  thn  edges  of  the  iris, 
dipped  with  Muwora,  were  skillfully  fastened  to  the 
surface  of  the  eye.  Thus  the  operation  for  artificial 
pupil,  called  iridectomy,  required  in  this  case  about 
four  minutes  and  a  half,  —  Imiger  than  usual, — and 


it  can  be  well  imagined  that  the  time  seemed  much 
longer  to  me." 

I-rid'l-o-aoope.  An  optical  instrnment  which 
shows  the  inside  of  the  eye.  Used  to  detect  foreign 
substanceR  and  diseases 

I-tldi-um.  Equivalent,  99 ;  symbol.  It.  ;  spe- 
cific gravity,  22  ;  nearly  iofuaible. 

It  ts  a  white,  hard,  brittle  metal,  more  difficult  to 
fuse  than  platinum,  and  the  heaviest  of  all  known 
substances. 

It  has  been  used  for  forming  the  tips  of  gold  pens. 

The  alloy  of  iridiiun  and  osmium,  called  iridosmine, 
is  the  bamest  of  all  alloys.  It  forms  the  point  of 
the  "everlasting  pen,"  made  by  Hawkins  of  Eng- 
land, and  is  ground  by  diamond-dust 

Ir-i-doB'minfc  An  alloy  of  iridium  and  oouium. 
The  hardest  of  all  known  alloys. 

I'zla-oope.   An  instrument  contrived  by  Dr. 
Reade  for  exhibiting  the  prismatic  colors.  Sir  David 
Brewster  describes  it  in  the  "  Phil.  Trans."  for  1841 
as  a  plate  of  polished  black  glass, 
having  tta  snrfaoe  smeared  with  ng-SeVT. 
a  solution  of  soap  and  dried  by  ,_, 
wash  -  leather.      On    breathing    ■  ''    '  ^^^^i 
through  a  tube  upon  the  glass,  i  V/*^^ 
the  vapor  is  deposited  in  brilliant  m  \   \  \ 

colored  rings.  l\   ]     '         \  \ 

I'tU-di^a-phragiiL    (Opiics.)  t  1^^^ 
A  contractile  diaphragm,  simulat-  s  JSJlJ 
ing  the  action  of  the  natural  iris, 
to  reguUte  the  size  of  the  aperture  ^^^^^r 
in  a  microscope  throuf^  which  M-Df^AnvM. 
light  passes.  * 

I'roD.  1.  The  most  nsefUl  and  abnndant  of  the 
metals. 

Et^uivalent,  28  ;  symbol,  Fe.  ;  specific  gravity, 
cast-iron,  7.2,  wrou^ht-iron,  7;  fusing-point,  2,786° 
Fah.  The  ores  pnncipally  worked  an  the  oxidea 
and  carbonates,  the  metal  in  oomluuation  with  oxy- 
gen, or  with  oxyf^  and  carbonic  acid. 

The  protoxide  is  an  antidote  for  arsenic. 

The  peroxide  ia  an  ore,  and  is  used  as  a  pigment 
(ocher). 

The  loadstone  is  a  magnetic  oxide. 
The  bi-sutphnmt  (pyrites)  is  the  bane  of  the  gold 
and  silver  miner.   Pyrites  is  now  roasted  for  the 

production  of  sulphnnc  acid. 

The  protosnlphate  (gn.'en  copperas)  ia  used  in 
dyes  and  inks  ;  and  calcined  forms  croeu3,  rouge, 
eoeothar,  for  polishing. 

The  useful  forms  of  iron  are  cast-iron,  steel,  and 
wrought-iron.  The  former  two  an  comiKmnds  of 
iron  and  carbon,  being  carbureta  or  carbides  of  iron. 
Cast-iron  has  the  larger  proportion  of  carbon  in  its 
composition.  Wronght-iron  is  nearly  pure  iron,  but 
it  htts  generally  some  traces  of  carbon,  sulphur,  and 
phosphorus.  The  less  the  better,  but  the  two  last 
are  hard  to  eliminate. 

Iron  was  found,  so  says  the  chronicle,  on  Mount 
Ida,  by  the  Dactyles,  alter  the  burning  of  the  for- 
est by  lightning,  at  a  period  answering  to  oar 
1433  B.  0.  The  Greeks  claim,  the  first  discovery  of 
it,  of  course.  How  many  centuries  it  had  been  useil  in 
China,  India,  and  Egypt  can  hardly  be  determined. 
Hoses,  who  died  20  yearn  before  the  era  assigned, 
credits  one  with  the  invention  who  had  beeii  dead 
2,000  yeare  when  he,  the  great  lawgiver,  wrote. 

Chariots,  axes,  bnbteida,  harrows,  weapcma  (tf 
iron,  arc  mentioned  In  Hebrew  history  between  1490 
B.  c.  and  1040  B.  c.  Jeremiah  and  Ezekiel  speak  of 
iron,  and  mention  two  qualities,  one  of  which  the 
lattercalls  "brightiron,  probably  steel.  Thesamo 
distinction  is  mule  by  Hesiod  (850  b.  c). 

Some  doubts  have  been  expressed  aa  to  the  render- 
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ing  of  the  Hebrew  passage  which  speaks  of  Tubal  Cain 
as  an  artificer  in  iron,  and  the  passage  which  speaks 
of  the  irvn  bedstead  of  Og,  King  of  Boshan,  about 
1450  B.  c  The  Arundelian  marbles  place  the  use 
of  iron  iu  1370  B.  c,  and  otbtir  authorities  go  back 
to  1587  B.  c.  These  corroborate  the  iron  bedstead 
of  Og.  Extremes  mret,  and  we  have  lately  revived 
the  nee  of  the  material  first  recorded  as  used  for  that 
purpose.  Moaes  mentions  an  iron  funiace  1490 
B.  c,  and  Job  speaks  of  iron  as  '*  taken  out  of  the 
earth." 

Oold,  silver,  and  copper,  and  alloya  of  the  last, 
were,  no  doubt,  used  before  iron,  and  it  would  be  rea- 
aonable  t*  expect  that  such  would  be  tiie  case,  as 
they  are  so  rradily  obtained  by  simple  metallurgic 
operations,  while  iron  is  more  refractory. 

The  existence  snd  uses  uf  iron  among  the  ancient 
EgyutiAnti  are  pretty  well  proved  by  the  ]iainting!i, 
in  which  the  iron  or  steel  knives  and  sickles  are  dis> 
tinguished  from  the  bronze  by  the  color  ;  one  being 
blue,  the  other  a  ceddish-brown. 

In  Dr.  Abbott's  colIectioD,  now  in  the  noasessioD 
of  the  New  Yoric  Historto^  Society,  are  toe  follow- 
ing articles  of  iron,  stated  by  the  doctor  to  be  of  un- 
doubted aiitheBticity.    They  werefonndatThebes :  — 

Iron  helmet,  neck'gnard,  and  breast-idate  of  scale 
armor,  with  the  name  of  Shishak,  who  invaded  Ju- 
dea  871  8.  c. 

An  iron  spatula,  iron  arrow-hetd,  warrior's  flail 
with  iron  studs,  and  aonia  emblematic  articles  of 
iron. 

The  ancient  iron  mjnea  of  the  Egyptians  have 
been  lately  disixtvered  by  English  explorers.  The 
process  was  wasteful,  and  the  slag  CDntaina  6S  per 
cent  of  iron.  The  sites  are  in  the  vicinity  of  Ht. 
Sinid,  snd  it  is  proposed  to  work  over  the  dibrit  of 
the  former  workings. 

Of  the  first  UMe  of  iron  in  Egypt,  Wilkinson  says, 
we  have  no  certain  record.  His  surprise  at  the  exe- 
cuttou  of  the  sculptures  is  very  natural,  but  he  does 
not  appear  to  have  estimated  the  character  uf  the 
sllovs  of  copper  and  tin,  some  of  which  are  very 
hard.  (See  Allot;  Bbohzr.)  Belzoni  discovered 
an  iron  sickle-Made  beneath  a  granite  sphinx  at 
Kamak.  Colonel  Vyce  found  au  iron  blade  im- 
bedded in  the  great  pyramid.  Layard  found  a  steel 
cross-cut  saw,  and  other  articles  of  iron,  at  Nimrowl ; 
the  saw  is  now  in  the  Brittsh  Museum.  The  batch- 
ers of  Thebes  and  Memphis  had  steels  nlung  from 
their  belts.  At  Babylon  the  stones  of  the  bridge 
across  the  Euphrates,  built  bv  Nitocris,  were  cramped 
by  bands  of  iron  set  in  lead.  Thacydides  sa;^^  tlm 
blocks  of  the  walls  of  the  Pirens  were  fattened  in  the 
same  way.  Theseus,  who  ascended  the  throne  of 
Athens  1235  b,  c,  was  buried  with  a  bronze  sword 
and  spear.  Some  have  dateil  the  use  of  iron  in 
Greece  at  1406  B.  o.,  but  Hesiod  makes  it  later. 
Homer  generally  speaks  of  bronze  arms,  but  men- 
tions iron. 

We  learn  from  the  "  lUad  "  that  at  the  time  of 
the  si^  of  Troj  (11S4  B.  c.)  iron  was  used  in  mak- 
ing axes,  shipwnghta*  tools,  axles  for  cliariots,  plow- 
points,  sheep-hooka,  and  some  other  ngricnltural  im- 
plements. '*  As  the  STiiith  plunges  the  loud-hiasing 
axe  .into  cold  water  to  t«mper  tt,  for  hence  is  the 
atren^h  of  iron/*  etc.,  shows  clearly  that  the  writer 
or  compiler  of  the  "Ody^y,"  whom  we  are  con- 
tent to  call  Homer,  lived  in  a  time  wben  iron  and 
steel  were  forged  and  tempered. 

About  500  B.  0.,  and  thereafter,  steel  was  im- 

Crted  into  Greece  from  the  Chalybes,  a  people  in- 
biting  the  shore  on  the  sontheast  of  the  Block 
Sea,  and  the  use  of  bronze  for  weapons  termiiiatpd 
soon  after.    Hanthnn  was  fought  460  B.  c.  The 


steel  was  called  Chalybian,  and  we  ret^n  the  name 
in  connection  with  waters,  as  Chalybeate  spiinss. 

In  Asia  the  Chalybes  were  noted  for  their  works  in 
iron,  from  which  they  obtained  great  profits.— 
Zemophon,  Anab. 

Aristotle  menrioDs  that  their  arenseeoos  ores  vcis 
washed,  and  he  also  partially  describes  the  opeimtian 
of  making  wootz  in  India  ;  Diodonis  Sicuins  says 
tlut  in  the  island  of  Etbalis  the  ores  were  roasted 
and  broken  fiue  before  melting.  It  was  vyroughl- 
iron  that  was  produced  and  employed,  and  not  eatt' 
iron,  which  is  a  comparatively  recent  prodoctioo, 
and  it  is  probable  it  was  all  obtained*  ^  a  primitive 
direct  process,  from  rich  and  easily  i«ducibie  ores. 

The  early  means  for  the  reduction  of  iron  from  the 
ore  were  small  furnaces  with  cold  blast,  in  which  rich 
ore  was  heated  in  contact  with  incandescent  char- 
coal, the  viscid  mass  being  hammered  to  remove 
earthy  impurities.  This  man  is  yet  ]>rBcticed  in 
India,  Africa,  Malaya,  Madagascar,  and  forms  the 

*•  Hua    Ina,  dMiwlMS  fivm  the  ItHie," 

offered  by  Achilles  as  a  prize  at  the  funeral  ^mes  oi 
Fatroclus,  recorded  in  Homer's  twenty-third  book 
of  the  "  Iliad." 

Dr.  Livingston  refers  to  the  iron-smelting  fur- 
naces of  the  trU^os  encountt^red  in  his  "  Expedition 
to  ttie  Zambesi."  The  articles  produced  by  these 
peoples  are  hammers,  tongs,  hoes,  sdxn^  fish-book^ 
needles,  and  spear^faeads. 

Kins  Poms  presented  to  Alexander  the  Great  a 
wrooght  bar  <A  laminated  steel,  for  which  Damascus 
was  subsequently  so  famons  that  it  is  known  as 
Damascene.  One  of  the  most  remarkable  forging) 
in  the  world,  if  it  be  «ie,  is  the  wrought-iron  pillar 
withinthepvcinctsofa  mosqnenesr  Delhi.  It  is  a 
shaft  with  a  capital  23  feet  above  ground,  and 
a  greater  length  below.  Its  probable  weight  is  over 
88,000  pounds.  It  has  an  inscription  in  Sanscrit, 
which  records  that  it  was  erected  oy  King  Dhava  of 
the  Hindoo  faith. 

The  character  of  the  Sanscrit  inscriptiont*  accord- 
ing to  the  English  linguists  of  Hindostan,  indicates 
a-period  at  about  A.  d.  400.    See  Foboino. 

The  examples  cited  from  the  writings  of  Uoees, 
Hesiod,  and  Homer,  the  attestation  of  the  recovered 
implements  from  Egj'pt  and  Nineveh,  and  the 
Kgyptiau  paintings,  render  it  useless  to  cite  the 
fact«  within  the  notice  of  the  gossiping  and  ci-edulous 
Pliny,  who  professes  to  give  the  early  history  of  the 
metal.  Palestine,  Asia  Minor,  Scythis,  Eiha,  and 
Spain  were  each  celelnated  in  their  time  for  the  pro- 
daction  of  iron.  From  Iberia  the  art  spread  to  Gaol^ 
and  from  the  latter,  probably,  to  Germany. 

An  army  of  Gauls  was  defeated  by  the  Romans, 
222  B.  c,  chiefly  because  the  swords  of  the  former 
bent  after  a  blow  or  two,  and  requirt^  straightening 
by  the  foot,  while  the  superior  metal  of  the  fiomaos 
stood  the  iHwit 

Strabo  mentions  that  one  tS  the  exjiorto  of  Brittdm 
was  iron  ;  the  bold  islanders  met  their  invaders  with 
scythes,  hooks,  broadswords,  and  spears  of  iron. 

The  arrival  of  the  Romans  and  the  introduction  of 
artiHcial  blast,  which  the  Romans  had  derived  from 
their  Eastern  neighbors,  gave  a  great  impulse  to  the 
iron  woriis  of  Eo^and. 

Under  Adrian,  a.  d.  180,  a  fabrioa  or  military 
forge  was  established  at  Bath,  in  the  vicinity  of  inn 
and  wood. 

During  the  Roman  occupation  of  England,  some 
of  the  richest  beds  of  iron  ore  were  worked,  and  the 
eUbris  and  cinders  yet  exist  in  immense  beds  to 
testify  to  two  facts  :  one,  that  the  amount  of  mate- 
rial worked  was  very  great ;  the  other*  that  the  plans 
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adopted  vera  wasteful,  as  it  has  aincs  been  found 
profitable  to  work  the  cinder  over  again. 

Dnrioz  the  Saxon  occupation  the  furnaces  were 
still  in  Uaat,  especially  in  UloncestArshire. 

The  eariy  NormSD  sovereigns  were  so  intent  npon 
•kinoing  the  Jews  and  the  Saxons,  tliat  it  became 
dangerous  to  succeed  in  any  business,  snccesa  being 
an  invitation  to  the  barons  to  plunder.  Accordingly, 
we  find  in  tbn  time  of  King  John  that  iron  and  steel 
were  imported  from  Germany. 

The  hoMineas  lumhere«l  alo^g  for  some  centuries, 
the  government  tinkering  at  it  now  and  again,  the 
exportation  being  prohilnted  in  the  fourteenth  cen- 
tury, and  the  importation  of  iron  in  the  fifteenth 
century. 

The  direct  method  of  obtaining  wronght-iron  from 
the  ore  prevailed  until  the  commencement  of  the  fif* 
teenth  century,  but  then  gradually  gave  way  to  a 
leaa  direct  process,  bat  one  more  convenient  when 
handling  laixe  quantitiea.'  Blast-fnrnacea,  operating 
by  the  aid  of  strong  blast,  to  melt  the  iron  and  ot^ 
tuD  aut-irmi,  which  is  carbureted  in  the  procMS, 
were  in  use  in  the  neighborhood  of  the  Rhine  about 
A.  D.  1500.  A  second  proceMS  in  a  forge-hearih  was 
used  to  elinunate  the  carbon  and  other  impurities, 
■nd  the  result  is  wnuf^iron.  The  yuddlmg-fur- 
Tioee  was  invented  more  than  250  yeara  afterward. 

In  the  sixteenth  eentniy  <1990),  we  find  a  notice 
of  a  mill  for  slitting  iron  into  bars  for  smiths'  use  by 
Godfrey  Boohs. 

The  change  from  the  use  of  wood,  coal  to  that  of 
mineral  coal  wan  only  accomplished  in  England  after 
a  gn&t  many  futile  attempts. 

In  the  r«ign  of  Eliisabeth,  blast-fumacea  were  of 
anfficient  size  to  produce  from  two  to  three  tons  of 
pig-iron  per  day  the  use  of  charcoal.  In  the 
small  works,  the  iron  was  made  malleable  before 
being  withdrawn  from  the  blast-furnace,  and  in 
laiver  works  was  treated  by  the  refinery-furnace. 

Wood  becoming  scarce,  and  a  number  of  furnaces 
having  gone  out  of  blast,  in  1612,  Simon  Sturtevant 
was  grata  ted  a  patent  for  thirty-one  years  for  the  use 
of  pit-ooal  in  smelting  iron.  Failing  in  his  proposed 
plana,  he  rendered  up  his  patent  the  following  year. 

The  patent  was  granted  in  1618  to  John  Raven- 
aon,  who  altio  failed,  and  resigned  his  patent,  which 
waa  again  and  again  granted  to  sncceeaing  inventors 
and  .tdventorers  who  believed  themselves  possessed 
of  the  means  and  knowledge  for  aocomplisning  the 
oluect.. 

In  1819  the  patent  came  into  the  hands  of  Dud- 
ley, who  at  the  ase  of  twenty  left  Oxford  University 
to  take  char^  of  ids  father's  furnaces  nt  Pensnet,  in 
"Worcestershire,  and  who  succeeded  in  producing 
three  tons  of  Iron  per  week  in  s  small  blast-fur- 
nace by  the  use  of  coke  fVom  pit-ooal.  The  parties 
who  yet  possessed  plenty  of  wood,  and  with  whom 
the  pcodnction  of  inm  was  fast  becMUing  a  mommoly, 
iit;ged  the  char>joal-bnmers  to  dcNtroy  the  works  of 
Dudley,  which  was  done.  Dudley's  patent  was 
granted  for  thirty-one  years,  which  would  bring  it 
to  IdoO,  thn  time  of  the  Protectorate,  when  England 
had  a  ruler  fit  to  succeed  Queen  Bess.  The  cele- 
brated statute  of  King  Jame^  limiting  the  dnratioD 
of  patents  to  fourteen  yean,  was  pasaed  in  1624. 

From  the  circomstance  that  Dudley  petitioned 
Oliver  Cromwell  and  Council  for  a  renewal  of  the 
term,  two  things  are  evident ;  one,  that  he  had  pur- 
sned  the  scheme  and  antidpated  or  had  achieved 
snccesa  ;  the  other,  that  the  limitation  of  his  patent 
tram,  thirty-one  to  fonrteen  years  had  not  been  en- 
fbrced  or  had  heen  revoked.  Dudley  charges  that 
the  extension  of  his  term  was  refused  by  the  influ* 
•SOB  (tiT  favmitet  of  the  Proteotor,  who  iviahed  to 


share  in  his  profits,  and  on  hia  ref^ual  defeated  his 
application  for  ext^sion. 

It  is  likely  that  Dudley  only  received  a  moderate 
remuneration  for  his  pains,  as  no  one  seems  to  have 
taken  any  interest  in  the  bosiness  after  it  was  thrown 
upon  the  public  t^y  the  expiration  of  his  ^tent. 
Iron  of  poor  quality  oontinue<l  to  be  made  in  dis- 
tricts where  wood  was  scarce,  and  of  good  quality 
from  charcoal  in  places  where  the  forests  yet  re- 
mained. The  demand  for  iron  continuing  to  grow, 
—  a  natural  effect  of  ad vancins  civilization,  — iron 
was  exported  from  Sweden  and  Rnssia  in  large  quan- 
tities and  of  excellent  quality.  The  fbresto  of  these 
countries  gave  them  a  natural  advantage  ^ver  Eng- 
land, whose  woods  had  by  this  time  become  thinnra 
out,  so  that  the  use  of  wood  for  iron  smelting  had 
been  forbidden  by  act  of  Parliament  In  1581,  within 
twenty-two  miles  of  the  metropolis,  or  fourteen  miles 
of  the  Thames,  and  eventually  was  fwbidden  alto- 
gether. 

The  art  of  making  iron  with  pit-coal,  and  of  cast- 
ing articles  of  iron,  was  revived  by  Abraham  Darby, 
of  Colebrookdale,  about  1718,  and  was  perseveringly 
followed,  although  it  was  but  little  noised  abroaiL 
In  the  PhilosopMcal  Transactions  for  1747  it  is  re- 
ferred to  as  a  curiosity. 

Certain  parties  had  attempted  to  smelt  iron  in 
clay  pots  exposed  in  a  furnace,  resembling  that  used 
for  gUss,  to  the  flame  of  a  pit-coal  Are,  expecting  to 
procure  the  iron  by  tapping  the  pots.  The  scheme, 
which  might  have  answenid  witli  a  mora  tractable 
material,  failed  in  the  rase  of  the  iron  ore. 

Tinning  of  inm  was  introduced  fhun  Bohemia  In 
1681. 

The  extenrion  of  the  iron  maanfictare  dates  fma 
the  introdnction  of  the  steam-engine,  which  increased 
the  power  of  the  blast,  and  the  blowing  engines 
driven  by  manual,  horse,  or  ox  power  were  super- 
seded by  engines.  The  dimension  of  the  blast  appa- 
ratus was  increased  from  time  to  time,  and  about 
1760  coke  waa  commonly  used  in  blast-fumacea.  In 
1700  Smeaton  erected  at  the  Carron  works  the  first 
large  blowing  cylinders,  and  shortly  after  Boulton 
and  Watt  suppl^  the  steam-en^nes  by  which  the 
blowers  wen  driven.  Peter  Onions,  in  his  patent 
of  1788,  described  the  ratiottals  of  the  puddling  pro- 
cess ;  and  Henry  Cort,  of  Gosport,  in  1784,  made  it 
practicable,  and  added  grooved  rolls,  by  which  the 
puddled  bar  was  drawn. '  Nellion,  of  Glaagow,  in- 
troduced the  hot  blast  In  1828.  Aubulot,  inTranoe, 
in  1811,  and  Budd,  in  England,  In  1845,  heated  the 
blast  by  the  escaping  hot  gases  of  the  blast-furnace. 
'The  Colder  works,  in  18S1,  demonstrated  the  need- 
lessness  of  coking  when  hot  blast  is  employed. 

Experiments  in  smelting  with  anthracite  cool  were 
tried  at  Mauch  Chunk  in  1820,  in  France  in  1827, 
and  in  Wales  successfully  by  the  aid  of  Neilson's 
hot-blast  ovens  in  1887.  The  experiment  at  Mauch 
Chunk  was  repeated,  with  the  udition  of  the  hot 
blast,  in  1838,  1889,  and  succeeded  in  producing 
about  two  tons  per  day.  The  Pioneer  fuinaoe  at 
Pottsville  was  blown  July,  1889. 

The  first  iron-works  in  America  were  established 
near  Jamestown,  Viif^nis,  in  161B.  In  1622,  how- 
ever, the  works  were  destn^red,  and  the  workmen, 
with  thdr  bmilies,  massacred  vy  the  Indians.  The 
next  attempt  was  at  Lynn,  Hassachnsetts,  on  the 
banks  of  the  Saugus,  in  1648.  The  ore  tised  was 
the  bog  ore.  still  plentiful  in  that  locality.  At  these 
works  Joseph  Jenks,  a  native  of  Hammersmith, 
'England,  in  1652,  by  order  of  the  Province  of  Mas- 
sachusetts Bay,  coined  silver  shillings,  sixpences, 
and  threepences,  known  as  the  "  pine-tree  coma^e," 
from  the  device  of  a  pine-tree  on  one  face. 
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Of  tbe  special  processea  for  tiettiiig  Kod  purifying, 
a  few  may  be  cited  :  — 

Smelting  by  ItUst  vich  eWcoal,  {Ht-ctwl,  and 
ooke,  and  witb  the  addition  of  lim«stoue  or  «h«lb  as 
a  flux,  haye  been  noted.  See  mipra  ;  aleo  Blast- 
furnace. 

Puddling  and  Iwiling,  Mmewhat  similar  oprrations 
for  burning  the  carbon  of  pij^-iron  and  eliminating 
otbfif  impurities,  are  conaiuered  under  thoae  heads. 
See  als>  DBCARBONUiHo-riTRNACB ;  Kbdhcino-pur- 
NAOE  ;  Mallrablk  Iron  ;  Bessemer  Procbm  ; 
FoROE,  etc.    See  Hat  under  Metallurot. 

Steel  processes  are  considered  under  Stkel.  See 
also  Hessrmer  Procesh  ;  Cokvertor  ;  Cehenta- 
TION-rURNACR,  etc. 

A  process  for  decarbonizing  molten  caat-iron  by 
applying  an  air-blast  in  the  hmrth  of  a  blast-famaee 
was  invented  by  C.  Shank. 

Kelly  patented  in  the  United  States,  in  1857,  a 
mode  of  decarbonizing  molten  crude  cast-iron  by 
running  it  into  a  cupola  or  vessel,  sepamte  from 
that  in  which  it  was  melted,  and  blowing  through  it 
from  the  bottom  a  blast  of  air,  so  as  to  bum  out  the 
excess  of  carbon,  —  the  blast  being  strong  enough  to 
furnish  rapid  combustion  of  the  carbon,  and  thereby 
retain  the  temperatura  and  flnidity  of  the  molten 
metal  until  aufficiently  refined,  wiuurat  the  nae  of 
other  fuel. 

Bessemer  worked  as  an  original  inventor  in  the 
same  line,  and  much  improvra  the  pmcesa  in  gen- 
eral and  in  detail.  HoUeygave  it  its  American  form. 
See  Beshrmbk  Process. 

The  proceaa  of  deoarbooUng  the  molten  iron  by 
addition  of  manganese  is  foand  in  Reynolds's  Eng- 
lish patent,  about  1800. 

Muahet's  patent  consisted  in  the  introdaction  of 
manganese  or  other  highly  oxidiznble  metals,  dnring 
the  process  of  melting  the  crude  iron,  for  the  pur- 
pose of  detaching  and  removing  oxidized  substances. 

Kmpp  Qses  s^ei^leiaeD. 

Schmit,  of  the  Troy  Bessemer  works,  recora* 
mends  ferro-manganese  in  email  quantities  and  in 
solid  pieces,  as  a  recarburizer. 

Clay's  process  of  making  wronght-iron  direct  from 
the  on  (English,  1843)  consists  in  sifting  rich 
ground  ore,  mixed  with  weight  of  coal,  into  the 
chamber  of  a  furnace  where  it  is  puddled  and  balled  ; 
after  this  it  is  shingled  and  rolled  in  the  ordinary 
manner. 

Jameson's  process  consists  in  exposing  the  calcined 
and  crushed  ores  in  a  series  of  deoxidizing  chambers, 
where  it  is  exposed  to  the  heat  of  the  burning  gases 
which  come  from  the  fnmRce  below.  It  is  pushed 
from  the  floor  of  one  chamber  to  another,  and  in  the 
Inst  chamber  is  exposed  to  hydrogen  generated  by 
the  decomposition  of  a  jet  of  steam  injected  upon  it 
to  aid  in  ridding  it  of  sulphur  and  phosphorus. 
Thence  to  the  cnueoal  bed  and  refining  chamber, 
where  the  loop  is  formed,  and  whencA  it  Is  taken  to 
the  hammer. 

Henderson's  process  for  the  manufacture  of  iron- 
steel  (patents,  1870)  embraces  the  use  of  fluor-spar 
and  tftaniferous  ores,  and  treating  crude  ores  by 
flaorides  and  oxides. 

The  Ellershansen  process  consists  in  the  conver- 
sion of  crude  cast-iron  into  wrought-iron  by  the  nd- 
mixture  of  graoulated  iron  ore,  a  layer  of  molten 
iron,  and  asprinkling  of  powdered  ore,  Khemftting  in 
molds.  These  blooms  are  pat  in  a  reverberatory, 
puddled,  squeezed,  and  rolled. 

Bessemer  has  patented  in  England  a  mode  of  ap- 
plying to  the  decarbonization  m  iron,  nitrates,  chlo- 
rates, and  other  salts,  which  evolve  oxygen  when  < 
heated.  I 


By  BUir'a  proceas,  patents  Nos.  126,  92S,  »24, 
92S.  of  1 872,  the  oxides  of  iron  are  subjected,  in  con- 
tact with  solid  carbon  for  a  certain  time,  to  a  unifonn 
red  heat,  the  access  of  other  oxygen  dnring  th«  proceas 
being  prevented.  By  this  means  the  oxygen  leaves 
the  iron  and  unites  with  the  carbon,  passing  off  in 
a  gaseous  state,  while  the  iron  remains,  being  re- 
duced to  a  metallic  state  as  iron  sponge.  The  me- 
tallic iron  thus  obtained  is,  however,  in  a  very  sensi- 
tive condition  while  hot,  and  in  that  state  absorbs 
oxygen  with  great  avidity  ;  but,  if  cooled  before  be- 
ing brought  into  contact  with  the  atmospheret  it 
does  not  readily  re-oxidize. 

After  reduction,  the  iron  sponfte  retains  the  shape 
of  the  ore  from  which  it  is  denved,  hut  somewhat 
expanded  in  bulk,  and  with  very  marked  loss  of 
weight  It  has  a  spongy  texture  ;  'is  readily  sectile  ; 
is  eanly  indented  oy  the  finger-nail ;  chews  like  lead 
between  the  teeth,  and  polishes  quickly  to  a  silvety 
luster.  Its  color,  unless  inflneuced  by  some  color- 
ing matter  accidentally  present  in  the  ore,  is  greyish. 


AnfU,  Bar,  Ginttr,  md  Rail  JroKt. 


varjing  from  blackish  to  a  clear  lead-color.  When 

Eon-dered  and  burned  in  the  open  air  it  spaikles 
rilliantly,  as  does  iron  burned  in  an  atmosphere  <d 

oxyj^en. 

Taylor  describes  a  method  of  making  caat-inm 
I  from  oxides  of  iron  by  reducing  magnetic  iron  ores 
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trder  and  sepanting  the  iron  oxides  therefrom 
igneta,  and  preparing  and  uniting  the  same  for 
I  the  furnace. 

Steel.    Also,  and  much  better,  aee  Percy's 
tallurgy,  Iron  and  Steel,"  Loudon,  1861. 
An  instrnnieDt  or  utensil  of  iron. 
lox-inm,  flal-irmi,  moothing-inm,  aad-irtm,  or 


Anfle,  Bar,  Girder,  and  Rail  Irtmt. 

ian-iroa  is  a  fonn  of  heated  instrument  for 
Dthing  damped  clothes,  starched  or  otherwise, 
he  iToi^-Keater  is  a  piece  of  metal  or  wire  heated 
he  fire  and  placed  in  an  urn,  box-iron  or  Italuin' 
\  to  heat  it 

he  inm-holder  is  a  pad  upon  thff  handle  to  pro- 
the  hand ;  or  is  a  ring  or  tripod  to  stand  the 
1  upon  temporarily. 


Tailor^  and  kaUem'  irons  are  foims  of  smoothing- 
irons  adapted  to  the  uses  of  the  said  operatives.  A 
tailor's  iron  is  known  as  a  ^ooae. 

A  plane-iron  is  the  bit  or  cotting  portion  of  a 
joiner's  plane. 

S,  The  iron  portion  of  a  thing,  as  a  boom-iron,  or 
jwin^j-iron  ;  a  clip  of  a  single-tree  ;  the  plovj-mtai, 
the  iron  portions  of  a  plow,  etc. 

I'ron,  An'gle,  etc  Figs.  2698  and  2699  show 
forms  of  rolled  iron  for  bridges,  girders,  beams,  rails, 
etc. 

See  Brandt's  "  Eisen-Konstructionen,"  Berlin, 
1866  ;  Heinzerling's  "  Die  Bnictceo  in  Eisen "  ; 
Fairbaim's  ' '  On  the  Application  of  Cast  and 
Wrought  Iron,"  I^ndon,  185i  ;  Zort's  "  Recaeil  de 
Fers  Sp^ciaux,"  Paris,  1853  ;  and  Maurer's  "  Die 
Formcn  der  Walzkunst  und  das  Fa^oneisen,"  Stutt- 
gart, 1865.    See  also  Anole-ibon. 

I'ron-block.  A  tackle-hlock  with  an  iron  shell 
and  strap.  The  illustration  shows  several  kinds  and 
sizes. 

fig.  icroo. 


bvn-Blockl. 


I'Ton-boat.  One  made  of  iron-sheets,  riveted 
together. 

I'ron-bot'tla  An  iron  bottle  with  «  screw-plug, 
for  holding  quicksilver.  It  is  made  by  swaging  and 
dran-ing  from  a  disk  of  tough  wrought-iron.  After 
being  brought  by  swaging  to  the  forai  of  an  open- 
ended  cvlinder,  it  is  put  on  a  steel  mandrel  and 
driven  tnrough  holes  of  decreasing  dimensions  till  it 
becomes  a  long  cylinder.  The  neck  is  pressed  and 
twisted  into  shape  and  fitted  with  a  screw-stopper. 

I'Ton-bxidge.  Irou-hridges  were  first  used  in 
China.  —  Du  Halde. 


ns.2T01 


Ciut-lron  Brtdgw. 
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Iron-bridges  are  of  many  forms  :  cast-iron  arches, 
lattice,  tnuw^nlen,  arched  beam,  or  arch  and  truss, 
tubular  girder,  tubular  arch,  mupension.  These  are 
moet  of  tnem  considered  under  tnerc  separate  henda. 

The  first  built  iu  En^nd  was  an  aruh  of  cast- 
inmaeotionat  erected  ID  1/79  over  the  Severn,  at  Coal. 
Ixtrnkdale,  Shropshire,  England,  by  Abraham  Darby 
and  John  Wilkinson.  It  nad  five  ribei,  each  cast  in 
two  pieces,  secured  where  tbey  join  at  the  crown  of 
the  arch  by  a  cast-iron  key-plate,  and  connaotad  to* 
ffether  horizontally  and  Tertically  by  cast-iron  braces, 
formed  with  dovetaila  and  foruows.  The  ribs  are 
covered  with  cast-iron  platea,  and  the  railing  to  the 
■idea  was  of  iron. 


Dimerinont  of  mme  ofOu  principal  CaM'Inm  Bridget. 


Date. 

Plata. 

BlT«r. 

Km  ' 

RlM. 

^^*-|  ArcUtoet. 

1779 

Coalbracdcdsla 

Smra 

1 

100.6 

4S 

878  6*  Dulw  mndatoa. 

179S 

BuUdwM  . 

WFOlli 

1 

180 

27 

178.»*  TellM. 

1796 

Saaderluid  . 

W«u-. 

1 

240 

ao 

1S18 

iouthwaric  t  • 

Thamea  . 

3 

240t 

24 

&,aDe*  KcBBle. 

1BS6 

"Cammtel" 

Seloa 

8 

187 

U.ft 

Pohmnaa. 

ISCS 

Tuucoa  . 

RhuM  . 

2044 

16.6 

Nefa. 

ISO 

18.8 

Kew  BlarklHsn 

ThaiDM  . 

fi 

1B6« 

17 

0«OI|«to'<TD  Aqiwdnct  | 

Rock  Crack 

1 

200 

20 

*  EdbUiIi  ton*  of  2,240  poondf. 
t  c,  Rff  2701. 

{And  two  ildearehMof  210ftet  tpan  Mteh. 
ADd  MHir  miM  of  lU,  17&,  ITft,  U6  tuA ; 
nadwar  and  ridmlk,  n  M  «Ut. 


I  Ttroeact-Iroo  pIPM  havliif  a«B(ei^<«^r 
of  42  Inehw,  arched  In  tarm,  canylai  tha 
niadwaf  aod  fcnntnc  coaduUa  Ibr  Uw  wa- 
ter nippljt  oi  WaiUngtoD. 


The  iron  tmsa-girder  bridge  over  the  Tay  in  Scot- 
land, about  3|  miles  west  tiX  Dundee,  ia  to  be  10,820 
feet  in  lengA,  and  to  have,  commencing  on  the  Fife- 
shire  side,  spans  as  follows  :  three  spans  of  00  ff«t, 
two  of  70,  twenty-two  of  120,  fourteen  of  200,  six- 
teen of  120,  twenty-five  of  66,  one  of  160,  and  nx 
of  27  feet  The  bridge  will  thns  have  ei^ty-niac 
s^ns,  and  has  a  hlgfat  of  about  78  fret  above  mean 
bu^i  water. 

The  Gitard  Avenue  Bridge,  PhfUdelpliia,  b  shown 
on  the  oppodte  page.   It  crosses  the  Sebuylkill 
Biverat  the  entniDCR  to  the  Fairnionnt  Pailc,  and 
was  built  by  the  PhoenixviUe  Bridge  Company.  The 
bridge  is  100  feet  wide  ;  the  frame  is  entirely  of 
iron,  the  flooring  being  iron 
joistn  covered  with  corru- 
gated iron  plates  and  aa- 
]>hate  concrete,  and  granite 
blocks  laid  in  cement. 

I'ron-^iam'ber.  {Pud- 
dling.) That  portion  of 
the  paddling  -  mmace  in 
which  the  iron  is  worked. 
The  rtverheratory-^ambtTt 
ehnrge-ehavther. 

I'ron-olad  VflafMiL 
One  Laving  the  exposed 
portion  of  the  hull  pro- 
tected, in  whole  or  in  port, 
by  a  covering  of  iron. 

At  the  siege  of  Gibraltar 
in  1782,  the  French  and 
Spaniards  employed  float- 
in|(  batteries,  made  by  cov- 
ering the  sides  of  ships  with  jnnk,  rawbides,  and 

K;en  timber  to  the  thickneat  of  Reven  feet,  and 
mb-proofing  the  decks.  The  laigest  of  these  ves- 
sels was  1,400  tons  burden  ;  their  armament  waa 
S2-ponnderi,  and  they  were  manned  by  fiOO  men. 
They  had  furnaces  for  beating  shot.  These  vessels 
were  finally  net  on  fiiw  by  red-hot  shot.  In  1813, 
Fulton  constructed  a  steam  floating-battery  for  the 
United  States. 

The  first  application  of  iron  for  this  putjtosc  was 
by  the  French,  during  the  Crimean  war  in  1855, 
to  gunboata.  These  hod  a  displacement  of  about 
2,000  tons,  were  172  feet  in  length,  48  feet  beam, 
and  17  feet  deeji,  protected  by  i^-inch  plating,  and 
mounted  16  f^ns,  all  of  which  could  be  fought  on 
one  sidb.  They  were  frequently  struck  by  shot,  but 
received  no  severe  injury.  The  Enplish  at  the  same 
time  built  gunboata  very  idmilKr  in  size  and  con- 
stmntion.  As  far  back,  however,  as  1842,  Mr. 
Theodore  R.  Tim  by  had  invented  an  iron-platM  tur- 
ret, adapted  either  to  ahipa  or  fortifications.  *  See 
Monitor  ;  Turret. 

The  civil  war  of  1861  gave  a 
Ipieat  impetus  to  improvements  in 
iron-clad  vessels ;  the  success  of 
the  monitors  indncing  the  gov- 
enimentn  of  Europe  to  engage  ex- 
tensively in  the  construction  of 
iron-clads,  the  tendency  being 
constantly  to  increase  the  thick* 
ness  of  the  armor. 

Iron-clad  vessels  are  of  .  the 
monitor  or  turret  class,  carry  guns 
merely  in  brondside,  or  have  the 
two  systema  combined. - 

The  iron*clads  employed  1^  the 
United  States  on  the  Western  riv- 

1  Two  ^  arches  or49T  Aet  mrh.   Bm  Tmnva-AaCR  BattMi.  «  dnrinir  the  Inte  riril  war  vera 

t  Ckar  npan  of  main  tni»,  492  feet ;  al»  ona  .pan  of  282  M ;  snn  of  187  IM  !!!i„i"  rt!  J^U. 

teh.  See  tf  FIe.  27112.  mainly  nver  steamers,  the  sides 

S  VliolelHigtii,6;iHftat;  ira%btoriron,  8,728^  poaadi.  above  the  water-liue  placed  at  an 


In  1801  Telford  proposed  a  cast-iron  bridge  (a. 
Fig.  2701)  of  600  feet  span  across  the  ThameN  and 
one  of  &00  feet  span,  across  the  Menai  Straite  (A,  Fig. 
2701}  in  preference  to  the  suspension-bridga  nt  570 
feet  span  erected  by  him. 

Other  foimi  of  iron-bridges  involve  the  use  of 
wiou^t-iron,  as  in  the  examplea  a,  A,  Fig.  2702, 
vhicn  are  combinations  of  the  arch  and  truss. 

a  ia  known  as  the  rectangular  tubular  arch  Mdge. 

ft,  iron-arch  and  lattice-girder  bridge. 

c,  strut  girder  bridge. 

d.  Tha  Kuilinburg  bridge  over  the  Leek,  an  arm 
of  the  Rhine,  in  Holland.  It  has  nine  spans  ;  the 
principal  truss  shown  in  the  cut  is  615  feet  in  length, 
•clear  span  492  feet,  depth  in  center  S5.6  feet;  at 
ends,  26.24  feet;  weight  of  iron,  2,193.94  tons 
(English).  Total  length  of  bridge,  9  spans,  2,181 
feet ;  total  weight,  4,490.14  tons  (English) ;  clear 
roadway,  ^6.25  feet ;  double  railway  track. 

« ia  a  truss  bridge  over  the  Avon  in  En^^d,  the 
center  resting  on  a  cluster  of  sorew-pUes. 


Dimensiont  of  some  of  the  principal  Wroitght'Irm  Bridges. 


DaU. 

Plac«- 

RlTw. 

mdwt  Arch. 

Ctunctar. 

ArcUtML 

Span. 

RiM. 

Ft  In. 

n  In. 

lUGO 

"  Britannia'** 

Mcoat  Btiaiti 

4 

468  3 

20  81 

Tnbnlar 

9tepbeoson. 

1880 

Plymouth 

Kamoaxa 

43S6 

80  6' 

Tubular  . 

Brunei. 

1856 

Boyne  . 

Voyle 

230 

838 

Laitfee . 

McNeil. 

1868 

Montreal  ■ 

St.  Lawrence 

830 

818 

Tubular  , 

Stephenaon. 

18S7  iColoRne 

Rhine  . 

818 

81 

Latthw. 

1861 

DlrMhau . 

Vistula  . 

898 

4f> 

Uttke 

1874  :8t.  Louis  t  . 

HI<*Mp|it  . 

8 

fil6 

616 

Tubular  airh  Bids. 

1866  iKnUlaban 
LoabvUkf  . 

9 

616t 

Level.  UttkN  . 

MkhaHlls. 

Ohk,    .  . 

29 

400 

Level. 

Tnm 

1 

*  Sm  TirataAR  Banoi. 
i  Two  riiN  arches  of  497  feet  ewh. 
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angle  of  BlMat  80%  and  plated  with  2  to  4  inches  of 
iron,  backed  with  3  feet  of  oak.  They  carried  4  to 
16  guns,  and  Borne  of  them  were  mstle  to  float  in  2^ 
feet  of  water.  They  were  calculated  to  fight  *'  bow 
on,"  and  were  practically  invulnerable  to  100-pound 
shot  when  in  this  position.  The  "  Benton,"  "  Elx- 
aex"  "  Canoidele^" .  "  Lexington,"  and  a  large 
number  of  othen,  were  of  this  construction.  Toward 
the  latter  part  of  the  war  a  number  of  monitors  were 
built  for  service  on  the  Mississijini. 

A  class  of  vessels  "plated  with  j-inch  iron  were 
jocularly  called  tin-clads.  Their  amior  was  a  pro- 
tection aninst  rifle-balla,  but  was  easily  penetrated 
bjr  shells  Rom  the  lightest  field-pieces. 

Improvised  iron<clads,  consisting  of  river  steamers 
plated  with  railroad-iroR,  were  used  by  both  parties 
on  the  Missisaippi.  They  were  simply  m^eshi^, 
but  in  some  cases  were  fonnd  to  be  quite  formidable. 

The  "  Galena  "  was  one  of  tli6  first  three  aea-going 
iron-clads  built  for  tiie  United  States  froventment, 
the  "Monitor"  and  *'17ew  Ironsides  being  the 
other  two.  The  "  Galena  "  was  a  two-masted  ves- 
sel, 3,000  tons,  300  horae-power,  and  pierced  for  18 
gnns.  Her  armor  was  of  overlapping  corrugated 
plates,  from  2^  to  44  inches  in  total  thickness, 
backed  by  13  inches  of  oak  and  walnut.  In  service 
she  was  found  not  to  resist  shot  much  heavier  than 
64' pounds  at  short  range,  and  she  lost  many  men  in 
her  fint  attack  on  Fort  Darling. 

The  "Monitor,"  Ericason's  Bnt  iron-clad,  was  a 
Tenel  of  about  1,000  tons,  172  feet  long;  41  feet 
beam,  9  faat  depth  of  hold,  the  deck  about  3  feet 


above  the  water-line,  and  overhanging  the  hull  some 
ti  feet  on  the  sides  and  20  feet  astern.  Under  this 
"  overhang"  the  screw  worked.  The  deck,  aud  the 
sides  for  6  feet  below  the  water-line,  were  plated  with 
live  inches  of  iron,  in  one-inoh  plates,  breaKiiig  joints. 
The  tnrret  anuL^hips  was  a  round  box  of  iron, 
built  up  of  inch  plates  to  20  feet  in  diameter,  6 
inches  thick,  aud  9  feet  high,  with  a  crating  or  cov- 
ering of  railway  bars.  It  contained  two  11 -inch 
gtins.  Her  defeat  of  the  "  Merriiiiac  "  in  Hampton 
Roods,  March  9,  1863,  rendered  this  little  craft  his- 
toric. She  foundered  in  a  storm,  off  Hatteras,  De- 
cember 31,  1862.    See  MoNITOU.   See  also  AltHOR- 

PLATIXG,  p.  152. 

Tho  "  Ironsides,"  completed  at  Philadelphia  in 
1862,  was  the  only  formidable  side-gun  iron-clad 
ever  j)at  in  service  in  the  United  States.  She  was 
240  feet  long,  68}  feet  beam,  and  ratfd  3,250  tons, 
1 , 600-  horse-power.  She  was  rdated  with  solid  plates 
4^  inches  thick,  and  carried  eighteen  yury  heavy  guns, 
sixteen  11-inch  guns,  and  two  200-pounuer  rifles.  She 
was  found  to  resist  all  but  the  reiy  heaviest  shot  at 
the  closest  range,  thus  proving  tlie  superiority  of 
solid  over  laminated  armor.  She  was  struck  more 
than  70  times  in  one  day,  and  several  hundn-d  times 
in  all,  while  serving  in  front  of  Charleston,  bnt  was 
never  seriously  ii\)ured.  She  was,  unfortunately, 
burned  at  the  wharf  in  Philadelphia,  1665. 

The  "Dunderberg"  is  an  inclined  armor  broad- 
side ship,  of  7,000  tons  displacement.  Her  armor 
consists  of  3)  and  4}  forged  iron  plates,  over  a  Hm- 
ber  backing  of  from  one  to  six  feet.  She  was  built 
in  New  York  by  W.  H.  Webl^  Esq.    The  contract 

Srice  was  $  1 , 400, 000.  She  was  sold  by  permission  of 
ongress  to  the  Emperor  of  the  French  for  93,000,- 
000,  having  cost  much  more  than  was  anticipated. 

The  "  Roanoke  "  is  an  old  United  States  wooden 
ship-of-the-line,  cut  down  to  near  the  water-line, 
plated  with  4}  inches  of  iron,  and  has  three  turrets, 
11  inches  thick,  each  corrj'ing  two  ]5-inch  guns. 
She  was  only  used  for  harbor  defence,  being  found 
to  roll  so  much  as  to  be  almost  nnseaworthy. 

The  "Merrimac"  Was  a  United  States  wooden 
ship-of-the-line,  and  was  set  on  fire  at  the  Norfolk 
Navy  Yard  when  that  place  was  abandoned  at  the 
breaking  out  of  the  war.  The  hull  was  raised  by  the 
Confederates,  and  a  false  deck  pnt  on,  above  which  an 
iron-clad  fort  was  built,  the  sides  sloping  upward  at 
an  ongla  erf  about  80°.  She  carried  ten  neavy  guns, 
some  of  them  rifled  lOO-pounders.  Her  first  engage- 
ment, March  8,  1862,  showed  her  to  be  more  than 
equal  to  a  fleet  of  wooden  vessels,  she  having  sunk 
the  "Cumberland"  and  crippled  the  "Congress" 
in  a  few  hours.  She  was  defeated  next  day  by  the 
"  Monitor,"  and  blown  up  two  months  later  to  es- 
cape capture. 
The  "Atlanta"  was  an  iron  vessel  cut  down, 

Elated  with  two  thicknesses  of  2-inch  iron  plates  over 
eavy  wooden  backing.  She  was  captured  by  the 
monitor  "Weehawken,"  June  17,  1863,  having' been 
disabled  at  the  fourth  shot  from  that  vessel. 

Most  British  iron-clads  are  built  on  the  broadside 
principle,  the  "  Captain,"  built  something  on  the 
monitor  plan,  having  foundered  in  a  moderate  sea, 
cariying  down  all  on  board. 

The  "  Lord  Clyde,"  said  to  be  the  fastest  English 
iron-clad,  is  280  feet  long,  59  feet  beam,  21  feet  draft, 
4,067  tons  burden.  The  cylinders  of  her  engines  are 
116  inches  diameteri  having  4  feet  stroke.  The 
boilers,  nine  in  number,  have  brass  tubes  2}  inches 
in  diameter,  with  an  aggregate  heating  sur&ce  of 
19,000  square  feet 

On  her  trial  trip  a  speed  of  13}  knots  per  hour 
ms  attained. 
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The  "  Hercules,"  launched  in  Febraar>',  186B,  is 
825  feet  long,  &9  feet  beam  ;  toniiBge,  5,642  ;  draft, 
24J  feet  when  fully  equipped.  Her  ram  is  a  solid 
nius  of  iron,  weighing  5  tons.  She  has  5  water- 
tight bulklicads.  The  iron  plating  is  from. 6  to  9 
inclM;-  till-  k,  iln'  ri.in]ti.T  tlikKrcj-i  ■.  xltUHlliij,'  tin."  fii- 
tireleitgthof  tin?  vessel  lu  M.'Vcral  fi-et  IkIgH  tfiewalt-i  - 
line.   Tliu  is  bulked  by  10  iiii;h<;a  of  teak,  1^  iucln 


of  iron,      m,  \\i-B  more  of  teak,  and  }  itn-h  of  iron. 

The  i-iisiiii--,  of  1.2'iri  imniinnl  In 

rable  of  being  worked  up  to  7.000  horse-power. 

The  weight  of  iron  used  in  conntniction  of  the  vessel 

is  stated  at  9,520,000  pounds  ;  of  wood,  1,814,400 

pounds. 

The  thickness  of  armor-plating  haji  been  greatly 
increased  since  its  first  introtluction  ;  thus  the 
"Warrior,"  built  in  1861,  has  plating  44  inches 
thick,  that  of  the  *'  Bellerophon    is  6  inches,  and 


that  of  the  "  Hercules,"  as  already  stated,  9  inches. 
The  French  have  increased  the  thickness  of  their 
plating  to  15  centimetres,  about  6  inches  ;  and  the 
"  ilarengo  "  and  "Ocean"  have  plating  20  centi- 
metres, or  nearly  9  inches,  in  thickness. 

Plates  for  exiterimental  purposes  have  been  rolled 
15  inches  thick,  and  it  is  claimed  that  plates  of  nound 
and  uniform  quality  can  be  rolled  10  inches  thick. 

To  resist  the  attacks  of  iron-clads  the  BritiMh 
government  is  erecting  at  Spithead  two  forts,  plated 
with  15-inch  iron.  Each  fort  is  700  feet  in  circum- 
ference, 230  feet  in  height,  end  is  armed  with  two 
tiers  of  guns,  one  consisting  of  twenty-four  600- 
pounders,  and  the  other  of  twenty-iive  400-pounden- 
The  two  will  command  the  only  deep  channel  lead- 
ing from  the  sea  to  Portsmouth  Harbor.  The  esti- 
mated cost  of  each  fort  is  about  £  1,000,000  sterling. 
See  AnHOR-PI.ATING, 

Fi^.  2703  shows  broadside  views  of  a  number  of 
English  iron-clada,  and  is  introduced  to  illustrate 
the  modes  of  arming  and  of  protecting  ;  the  shaded 
portions  indicating  the  partial  protet-tion  only,  af- 
forded in  some  instances  to  the  battery  and  engines, 
and  at  about  the  water-line. 

a  shows  the  "  Warrior  "  and  "  Black  Prince  "  class 
of  6,039  tons. 

b,  the  "Achilles,"  of  the  same  size. 

c,  the  "  Defence  "  and  "  Resistance,"  8,668  tona. 

d,  the  "Hector"  and  "Valiant,"  4,063  tons. 

e,  the  "  Northumberland,"  "  Minotaur,"  and 
"Agincourt,"  6,621  tons, 

/,  the  "Prince  Consort,"  "Royal  Oak,"  "Boyal 
Alfred,"  "  Ocean  Triumph,"  and  "Caledonia,"  4,U45 
tons. 

■  g,  the  "Royal  Sovereign,"  S-turreted  vessel,  3,765 
tons. 

A,  the  "Prince  Albert,"  6-turTeted  vessel,  2,629 
tons. 

i,  a  two-shield  ship  of  1,385  tons. 

j,  the  "Enterprise,"  990  tons. 

k,  the  "Favorite,"  2,186  tons. 

The  lower  fwrtion  of  the  ti^re  is  a  mid.ship  sec- 
tion of  a  British  iron-clad  ship  of  1,385  tons,  carry- 
ing two  of  the  shields  as  ndspted  by  Cajitain  Coles 
of  the  British  service.  He  was  unfortunately  drowned 
in  the  "Captain,"  which  capsized  off  Cape  Finis- 
terre.  The  turret  is  shown  as  rotating  on  a  cpntnl 
axis,  and  a  circular  system  of  anti-fnction  roIIet& 
The  conical  portion  only  of  the  shield  is  exposed 
above  deck,  and  the  bulwarks  are  made  hinging,  so  as 
to  be  thrown  down  when  in  action.  The  ribs,  floors, 
iron-plating,  and  backing  are  also  clearly  shown. 

The  "  Glalton,"  a  modified  monitor  on  Captain 
Coles's  plan,  was  subjected  to  experimental  firing  by 
the  Bntish  government  to  determine  whether,  by 
the  impact  of  a  600-ponnd  shot  propelled  by  a  12- 
inch  rined  gun,  this  turret  could  he  jammed  or  pre- 
vented from  working.  There  was  also  to  be  ascer- 
tained the  probable  damage  that  might  be  caused  to 
the  guns  and  other  interior  fittings  of  the  turret. 

The  amror-plating  of  the  latter,  against  which  the 
shot  was  to  be  thrown,  consisted  of,  first,  one  rolled 
covering  of  iron  fifteen  inches  in  thickness,  dis^>osted 
in  two  tiers,  and  secured  to  the  backing  and  inner 
skin  by  bolts.  Behind  this  armor-]>latin^  there  is 
fourteen  inches  of  teak,  then  an  inner  skin  formed 
of  two  J  inch  iron  ])lates. 

The  gun  used  was  one  of  the  25-ton  12-inch  muz- 
zle-loading Fraser  guns,  made  at  the  Woolwich  Ar- 
senal. The  projectiles  selected  were  the  Palliser 
600-nound  shot,  solid  and  chill-headed,  and  the 
powder  chajrge  was  85  pounds  lai^je  pebble.  The 
vessel  carrying  the  gun,  the  "Hotspur,  "was  moored 
at  a  distance  of  200  yards  from  and  on  nearly 
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m  parallel  line  with  the  "GUttoQ."  In  the  tunvt 
or  the  Utter,  ■  kid,  a  rabbit,  and  a  fat  hen  were 
placed  to  try  the  effects  of  concussion. 

The  first  shot  which  struck,  took  the  turret  armor 
in  its  weakest  part,  in  the  center  of  the  turret-wail, 
upon  a  bolt-head  and  upon  the  lower  edge  of  the 
upper  14-inch  aimor-ptate.  It  lifted  the  upper  plate 
niitil  its  lower  edge  was  separated  from  the  upper 
t>dg6  of  the  lower  plate  to  a  distance  of  2^  incnea, 
the  npper  edge  of  the  lower  plate,  where  the  shot 
penetrated,  being  depressed  nearly  one  inch  by  the 
sheer  downward  force  of  the  shot. 

The  fracture  extended  upward  trom  the  plate's 
lower  edge  in  a  three-quarter-circle  form,  measuring 
17  inches  rertically  and  nearly  20  inches  along  the 
plate's  edge.  Inside  the  turret,  the  inner  end  of 
the  bolt  struck  by  the  shot  was  found  to  have 
driren  in  and  fractured  the  inner  skin  or  iron  lining, 
its  nut  breaking  oft  and  lodging  upon  one  of  the 
trunnions  of  the  starboard  gun. 

The  depth  of  penetration  was  15  inches.  Still, 
with  all  the  immense  striking  force  of  the  shot,  esti- 
mated at  a  little  over  6,1M>  tons,  there  was  no 
through  penetration,  and  the  turret  was  found  to 
revolre  with  the  saoie  facility  as  before  the  ahot  was 
fired.  Kone  of  the  gun  fittings  or  ^r  were  iiijared 
ia  any  way.  The  kid,  the  rabbit,  and  the  hen 
looked  dazed,  but  they  had  sustained  no  other  in- 
jary. 

The  German  nary  has  the  following  iron-dads  : 
*■  Kioff  William,"  845  feet  laa^  ffS^  feet  heiun,  cov- 
ered with  8-iDch  iron-plates  and  20  inches  of  elastic 
wood;  ithas23gans.  "Prince  Frederick  Charles," 
282^  feet  long,  52}  feet  beam,  |>rotected  by  5  inches 
of  iron  and  15  inches  of  elastic  wood  cushioning ; 
carries  16  guns.  "  Crownprince  "  is  277f  feet  long, 
43A  feet  b^m,  covered  witn  4^  to  5  inches  of  iron 
and  10  inches  of  elastic  cushioning ;  bears  16  guns. 
"  Arminius  "  is  194  feet  long,  35  feet  beam,  covered 
with  4^  inches  of  iron  and  9  inches  of  cushioning  ; 
bears  4  guns.  "  Prince  Adalbert "  is  154  feet  long, 
has  4-inch  iron-plates,  8  inches  of  cushion,  and  car- 
ries 3  guns.  The  last  two  ships  are  monitors.  The 
gans  are  all  of  heavy  caliber. 

The  Russian  sea-going  turret  ship  '*  Peter  the 
Great "  is  829  feet  8  inches  length  between  per- 

Cdiculars.  Her  greatest  oatsids  breadth  is  63 
The  builders'  measorement  is  6,852  tons,  and 
the  displaceiaent,  with  coal,  stores,  and  water  in 
boilers,  will  be  9,665  tons,  at  a  mean  draft  of  23 
feet  9  inches.  The  plates  on  the  ship's  sides  and  on 
the  raised  building  amidships  vary  from  12  to  14 
inches,  and  the  armor-plate  protects  the  ship  to  a 
depth  of  8  feet  below  the  water-line.  The  vessel 
has  no  spur,  but  the  upright  stem  is  heavily  plated 
and  of  enormous  strength.  The  ship  has  two  lar^ 
turrets,  which  are  plated  with  16  inches  of  iron  in 
two  thicknesses  of  14  and  2  inches.  She  has  no 
masts,  but  depends  entirely  on  her  compound  en- 
gines, which  were  built  at  St.  Petersburg.  Each 
engine  is  of  700  horse-power,  and  connected  with 
2  four-bladed  screws.  There  are  12  boilers,  which 
will  require  at  full  speed  182  tons  of  coal  in  24  hours  ; 
and  at  this  rate  of  consumption  the  engines  will  work 
at  10,000  effective  horse-power,  and  the  ship  will  be 
driven  at  14|  knots  speed  per  hour.  If  the  engines 
are  worked  at  the  second  grade  of  expansion,  she 
will  have  coal  for  17  days*  steaming  12}  to  13  knots 
per  hour. 

With  the  nngle  exeention  of  the  teak-wood  back- 
ing, all  tha  materialiiof  the  ship,  engines,  and  arma- 
ment were  produced  in  Russia,  by  Russian  work- 
men. 

A  round  vessel  invented  by  the  Rossian  Admiral 


Po^ffis  100  feet  in  diameter,  plated  with  9  inches 
of  iron,  and  propelled  by  six  screws  on  the  part 
which  may,  by  courtesy,  be  called  the  stem.  A 
turret  amidships  canies  two  fiun»,  nhich  are  fired 
en  barbeUe.  Below  the  water-line  the  vessel  is  di- 
vided into  a  large  number  of  wato^tight  compart- 
ments. 

I'ron,  Cor'ru-ga-ted.  '  Corrugated  iron  is  used 
in  many  structures,  —  houses,  sheds,  care,  carriages, 
boats,  tanks,  etc. 

As  a  covering  for  buildings  it  was  first  used  as  a 
roof  for  the  Eastern  Couuties  Railway  Station  at  the 
London  terminus,  1840.  The  plan  is  rectangular, 
with  three  aisles  230  feet  long.  The  middle  aisle 
36^  feet  wide,  the  side  aisles  20^  feet.  The  iron  is 
No.  16  wire  gage,  I'jth  of  an  inch.  The  curve  of 
the  arch  is  at  right  angles  to  the  corrugation.  The 
sheets  are  riveted  tcwether  in  the  direction  of  their 
length.  The  water  follows  the  curves  of  corrugation 
to  the  gutters,  which  lead  it  to  the  posts ;  these  are 
hollow,  and  conduct  it  to  drains  beneath  tlie  pave- 
ment. 

Corrugated  iron  is  in  extensive  use  for  buildings 
in  countries  deficient  in  wood,  especially  in  some  of 
the  English  colonies  in  the  southern  hemisphere ; 
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for  railroad  stations,  exhibition  and  temporary  hnild* 
ings,  warehouses,  railroad  freight  cars,  fire-proof  floon, 
partitions  and  roofs,  gutters,  window-shutters. 

Fig.  3704  is  an  elevation  of  a  house  made  of  corru- 
gated  sheet-metal  npon  an  iron  frame, 

X'nm-far'naoe.    {MttaUwrgy.)    A  furnace  in 
which  iron  ore  or  the  metal  is  exposed  to  heat.  The 
purposes  and  construction  are  various.    The  suUect 
IS  treated  under  the  different  heads :  Blast,  Re- 
ituciNo,  Desulphurizing,  Decarbonizing,  Pud- 
dling, Furnaces.    See  list  under  MGTALLirROY. 
I'ron-ing^^ard.   {DomuAie.)   A  laundry  im< 
-ment  on  which  clothes  are  ironed ;  sometimes 
ving  a  special  shape,  as  for  bosoms,  pantaloon^ 
etc. 

I'ron-lng'-4atha  {Hal-making.)  A  machine  hav- 
ing mandrels  carrying  blocks  on  which  hats  are 
mounte<I  for  ironing.  The  different  blocks  and  po- 
rtions shown  are  for  holdiuf^  the  hat  while  the  side, 
crown,  and  outride  and  inside  of  the  brim  re8[iee- 
tively  are  imned, 

I'ron-lngHna-ohine'.  One  for  ironing  clothes, 
etc.  Specific  forms  are  make  for  hat-ironing,  for 
hosiery,  and  for  tailors.    The  example  shows  one 
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in  wbich  the  clothes  are  carried  on  the  endless  belt 
under  the  heated  roller.  The  table  la  depreasi- 
ble  to  allow  the  passage  oT  heavy  articles.  The  roller 
cover  is  the  bottom  of  the  fire-uiiniher,  and  the  fire 
is  uraed  br  air  from  a  blower  driven  by  the  crank 
whiL-h  carries  the  endless  apron. 

I'ron-Uq'aor,  {Dyeing.)  A  solution  of  acetate 
of  iron,  used  as  a  mordant  by  calico-printers. 

I'ron-muL  {Cotton'manu/adure.)  A  name  ap- 
plied to  the  self-acting  mule  invented  in  1825  by 
Boherta,  ot  Uanchester,  fiogUnd.   The  working  of 
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the  ordinary  mnle  was  confided  to  the  most  skillfol 
operatives.  The  machine  by  which  their  services 
were  dispensed  with  was  r^rded  as  a  triumph  of 
ingenuity,  and  waa  tboa  namiid.    Site  MuLR. 

I'ron-^'per.  A  name  given  to  extremely  thin 
■heet-iron,  which  has  been  rolled  thinner  than  the 
finest  tisKoe-paper.  In  the  American  Department 
of  the  British  Exhibition  of  1851  very  thin  speci- 


mens were  shown,  and  from  this  period  a  lively  com- 
petition ensued  as  to  who  would  show  the  finest  and 
thinnest  specimens.  The  resnlta  are  mentioned  un- 
der Sheet-ikon  (which  see). 

I'ron-plpe.  Welded  iron  tubes  are  made  of  skelps 
bent  to  a  cii-cular  fonn,  heated  to  a  welding  heat  m 
an  appropriate  furnace,  and  then  drawn  on  a  draw- 
bencli  through  a  pair  of  jaws  with  bell  months.  The 
mouths  are  opened  to  receive  the  end  of  the  skelp, 
and  tbon  cloaed.  The  tube  is  drawn  without  a  man- 
drel.  The  sizes  are  from  — 

6  inches  internal  diameter,  }  to  g  inch  thick. 

i  inch  internal  diameter,  ■j'li  inch  bore. 

For  etut-iron  vxtteT'pipes  the  working  tension  may 
be  i  of  the  bursting  tension,  aay,  — 

Bursting  tension   .      .      .   16,500  pounda. 
Proof  tension     .      ,      .        6.500  " 
Working  tension   .      .      .     2,750  " 

The  working  tension  of  eatt-iron  tteam-p^ta  ahonld 
be  A  only  of  the  ultimate  tension. 

I'TonMUst  Ca-ment'.  A  cement  for  stopping 
Joints  or  cracks  in  iron-work.  It  consists  of  iron 
borings  or  filings,  112  ;  aal-immoniac,  1 ;  sulphur, 
1 ;  whitening,  i.  Mix  with  water  and  use.  It  foima 
a  dense  rust.    See  Cf.ment,  page  608. 

I'ron-MUld.  1.  iPynAfchnics.)  Steel  filings, 
used  in  pyrotechny  for  brilliant  lire,  etc. 

2.  A  variety  of  octohedral  iron  ore  in  gnUu. 

I'ron,  BhMt   See  Sheet-ikon. 

X'ron-atone  Cbi'oa.  One  of  the  contribntionB 
of  Wedgwood  to  the  ceramic  art. 

The  materials  of  the  StalTordshire  ware  are  cal- 
cined flints  and  clay.  The  flints  are  burned  in  kilns, 
and  then,  while  hot,  quenched  in  water,  by  which 
they  are  cracked  through  their  whole  substance. 
After  being  quenched  they  are  ground,  with  water, 
in  mills  resembling  the  arrastra.  The  mill  is  a  hol- 
low cylinder  of  wooden  staves  bound  with  hoops,  and 
having  a  bottom  of  blocks  of  chert ;  the  mill-shaft 
is  perpendicular  and  has  two  horizontal  anns,  be- 
tween which  are  laid  loose  blocks  of  chert,  which 
are  moved  round  on  the  bed-stone  as  the  arms  re- 
volve, and  thus  grind  the  flint  with  water  to  the 
consistence  of  cream. 

The  clav,  from  Donetshire  and  Devonshire,  is 
mixed  wit^  water,  and  in  this  atate,  as  well  as  the 
flint,  is  passed  through  fine  sieves  to  separate  the 
grosser  particles.  The  flint  and  clay  are  now  mixed 
by  measure,  and  the  mud  or  cream  is  passed  again 
through  a  sieve,  in  order  to  render  the  mixture  more 
complete. 

In  this  state  it  is  called  liip,  is  then  evaporated 
to  a  proper  consistence  in  long  brick  trougns,  and 
tempered  in  the  pug-mill.  Cups,  pota,  basins,  and 
other  round  articles  are  turned  rough  on  the  hori- 
zontal potter's- wheel,  and  when  half  dried  are  again 
turned  in  a  lathe.  They  are  then  fully  dried  in  a 
stove,  and  the  remainiiif^  roughnesses  are  afterwards 
removed  by  friction  with  coarse  paper.  Articlea 
that  are  not  round,  and  the  round  ones  that  have 
embossed  designs  on  their  surface,  are  made  of  thin 
sheets  of  clay  rolled  out  like  donj^,  and  then  pressed 
into  molds  of  plaster  of  paiis ;  the  molds,  bdng 
previously  dried,  absorb  the  superficial  moisture  M 
the  clay,  and  thus  allow  it  to  part  from  them  with- 
out injury.    The  two  or  three  separate  pieces  com- 

C'ng  the  article  are  then  united  by  means  of  slip. 
^  iits  and  handles  of  jugs  and  teapots  are  united 
with  the  body  of  the  vessel  in  the  same  hkv.  Small 
handles,  headings,  moldings,  etc.,  are  formed  hy 
means  of  an  iron  cylinder  having  its  bottom  perfo- 
rated, so  as  to  mold  the  clay,  aa  it  passes  through, 
into  the  required  figure.    A  [riston  descends  slowly 
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in  the  cylinder,  and  drives  the  cUy  out  through  the 
perforation  ;  it  is  then  cut  off  in  ungtbs.  To  form 
a  plate,  a  lump  of  clay  is  beaten  or  rolled  into  a  flat 
calce,  which  is  then  laid  on  a  inold  turned  to  the 
sha^  of  the  upper  surface  of  the  plate.  A  rotary 
motion  ia^yva  to  tlie  mold,  and  an  earthenware  tool 
representing  a  section  of  the  bottom  of  the  plate  is 
pressed  on  it.  Cu^  saucera,  and  basins,  when 
rough  turned,  are  dned  on  the  block  to  keep  them 
from  warping.  The  ware,  bring  thoroughly  dried, 
ia  packed  into  saggars  and  burned  in  the  kiln  to  bis- 
cuit. Patterns  for  flat  or  nearly  flat  surfaces  are 
put  on  by  printing  the  pattern  froin  a  copperplate 
with  an  ink  composed  of  oxide  of  cobalt,  oxiue  of 
iron,' or  (Aher  coloring  matter,  mixed  with  oil.  The 
impression  is  taken  on  tissue-paper,  and  is  applied 
without  drying  to  the  surface  of  the  biscuit,  and 
subtly  rubbed  to  make  the  print  adhere  ;  the  bis- 
eoit  is  then  soaked  in  water  till  the  paper  may  be 
stripped  leaving  the  print  or  pattern  behind. 
The  ware  is  then  dipped  in  the  guue,  which  is  a 
mixture  of  flint  slip  and  white-lead,  and  the  bibu- 
lona  quality  of  the  biscuit  causes  a  sulfljieot  quantity 
to  adhere  ;  the  piece  is  then  dried  and  again  pasneil 
into  the  furnace,  wliicb  brings  out  the  colors  of  the 
pattern,  uid  at  the  same  tiiae  vitrifies  the  glaze. 

The  finest  patterns  for  curved  surfaces  are  applied 
afbn'  the  glazing  has  been  completed,  by  taking  the 
impivssiona  from  the  copperplate  ou  a  flexible  strap 
covered  with  a  strong  gelatinous  mixture  of  glue 
and  treacle.  This  strap  is  then  pressed  on  the  ware, 
and  ^ves  the  impression  in  glue  ;  the  coloring  pow- 
der 18  then  dusted  over  it,  apd  a  sufficient  portion 
adheres  to  the  damp  parts  to  give  the  pattern,  after 
having  been  sgain  in  the  kiln.  The  more  elaborate 
patterns  on  earthenware,  and  all  those  on  porcelain, 
are  finished  by  penciling  in. 

Iron  Vea'saL  The  lirat  iron  boat  was  built  in 
1787,  by  J.  Wilkinson,  of  Bradley  Forge,  England. 
It  was  70  feet  long,  6  feet  8^  inches  beam.  The 
plates  were  i\  inch,  secured  by  rivets.  The  stem  and 
stem-post  were  of  wood,  the  beams  of  elm  pUnks. 
Her  weight  was  8  tons,  capacity  32  tons  ;  she  drew 
8  to  9  inches  of  water  wheu  light,  and  plied  ou  the 
Birminghtun  Canal. 

An  iron  jileasure-boat  was  launched  ou  the  Mersey 
in  1815  by  T.  Jevons  of  Liverpool.    It  was  scuttled 
hy  jealous  shipbuilders,  and  an  iron  life-boat  launched 
the  same  person  in  1817  ezpsrieuced  the  same  fate. 

The_  Arst  iron  steara-vflssel  launched  and  nut  to 
sea  was  projected  and  built  for  A.  Manby  of  Staf- 
fordshire, for  the  river  Seine,  in  1821.  She  took  in 
a  cargo  of  tinseed-oil  and  iron  castings,  and  was 
iiavigatt.'d  direi:t  from  London  to  Havre,  and  from 
that  port  proceeded  to  Paris,  whera  she  dischaigod 
her  cargo.  She  navigated  the  Seine  for  many  years, 
and  ma^  yet 

The  iron  steamboat  *'  Albtirksh,"  for  the  Lander 
Expedition  up  the  Niger,  was  built  in  1831.  She 
WBN  70  feet  long,  13  feet  beam,  and  6^  feet  deep. 
When  launched  she  drew  9  inches  of  water  ;  when 
equipped  she  drew  40  inches.  She  was  navigated  to 
the  scene  of  her  explmtfi,  twice  u<cended  the  river, 
and  her  ribs  upon  Uie  strand  of  Clarence  Cove  were 
visible  but  a  few  years  Nince,  and  may  yet  remain. 
Her  engines  were  16  horse-power.  Her  weight, 
withnut  engine,  33,600  pounds. 

The  "Garry  Owen  "  was  the  first  iron  vessel  with 
water-tight  bulkheads  ;  suggested  by  C.  W.  Wil- 
liams.   See  BULKHRAD. 

Iron  vessels  for  America,  Ireland,  France,  India, 
and  China  went  hailt  in  Scotland  and  on  the  Mersey, 
1B83  -  39. 

The  iron  steam-veesds  *'  Nemesis  "  and  "  Phl^- 


thon  "  were  used  in  the  villainous  Opium  War  of 
1842.  They  were  not  the  last  veasels  built  ou  the 
Glnto  for  piratical  expeditiooa. 

The  "  Ironsides  "  was  the  first  Iron  sidling  vessel 
of  any  magnitu<le  employed  for  sea  voyages. 

Tlie  "  Great  Britain,"  built  at  Liveiyool,  was  the 
boldest  etfort  in  iron  shipbuilding  in  her  time,  bat 
was  eclipsed  by  the  "Leviathan,"  afterwards  re- 
named the  "  Great  £asteni,"  which  was  buiit  from 
the  detngns  of  Bronel,  by  Buaaell  ft  Co.,  at  Uillwall, 
on  the  Thames. 

She  was  commenced  in  I86S,  and  was  four  years 
in  building. 

The  proportions  and  c^adty  are  as  follows  :  — 

Length  between  perpemUonlar  .      .    680  feet. 
Length  on  upper  deck  .       .       .        692  " 
Breadth  of  the  hull  .       .       .       .      83  " 
Breadth,  including  paddle-boxes  .        118  " 
Depth  of  the  hull  .■ 
Weight  of  iron  in  the  hull  . 
Weight  with  enguiesi  stores^ 

and  complement 
Draft,  loaded  . 
Number  of  iron  plates  . 
Number  of  rivets 
Passenger  otipacity,  first  class 

Second  class  . 

Third  class  . 


60  " 
16,800,000  pounds, 

56,000,000  *' 
30  feet 
.  10,000 
S. 000, 000 
800 
S,000 
1,200 

 4,000 

.  400 

S6  feet 
.      13  " 
24  " 
160  " 


Crew  and  engineers  .       .  . 
Paddle-wheels,  in  diameter  . 
Float-boards,  in  length  . 
Screw-propeller,  diameter  . 
Screw-propeller,  length  of  shaft 

The  desini  was  to  make  the  "Great  Eastern  "  on 
the  princiwe  of  a  wrought-iron  girder.  For  this 
purpose,  tne  hottom,  sides,  and  deck  are  cellular, 
and  each  shell  water-tight.  The  distance  between 
the  shells  is  S4  inches,  and  is  traversed  by  86  ribs  or 
webs  running  longitudinally  fnmi  st«m  to  steiD. 
Similar  webs  traverse  the  cellular  deck. 

An  elaborate  system  of  transverse  and  long^todi- 
nal  bulkheads  divides  the  vessel  into  numeroiia  com- 

Srtnients,  so  arranged  as  to  form  the  required  spaces 
'  engines,  boilers,  coals,  cargo,  and  pasKengers. 
Of  these  are  10  or  12  transverse,  wster-tight  bulk- 
heads, which  have  no  openings  below  the  lower 
deck. 

The  means  of  propulsion  are  paddles,  screw,  and 
sails  ;  six  masts  corrj-ing  6,Mt0  yards  of  canvas. 

The  details  of  the  donkey  and  pumping  engines, 
gns  and  telegraph  apparatus,  the  fieet  of  boats,  and 
the  two  steam-tenders,  90  feet  long,  hanging  from 
davits  abaft  the  paddle-boxes,  are  highly  interest- 
infb  and  may  be  found  in  the  journals  of  the  day 
and  in  wm-ks  specially  devoted  to  marine  and  steam 
engineering. 

I'Tcm-^heaL    See  Carruoe-wheel  ;  Car- 

WHBKL. 

rron-work  Faint    Graphite  and  hot  coal-tar. 

Solution  of  silicate  of  soda  (20°  Baume),  2  parts ; 
anc  oxkle,  1  part. 

Asphaltum  and  resin,  eqnal  parts,  dissolved  in 
spirits  of  turpentine. 

For  machinery  :  caoutchouc,  2  poundn  ;  resin,  4 
pounds  ;  shellac,  2  pounds  ;  fi  gallons  of  benzine. 

For  wrought-iron  structures :  scrub  with  wire 
brushes,  fill  crevices  with  a  nutty  of  litharg(>,  linaeed- 
oil,  varnish,  and  white  lead  ;  repeat  the  brushing ; 
apply  a  paint  of  white-lead,  800  pounds  ;  cmde  lin- 
-sved-oil,  10  gallons;  boiled  linseed-tnl,  2  gallons; 
turpentine,  li  galloos.  Blow  whita  sand  on  to  a 
second  coat  of  the  same. 
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hrigaiing-Bnuk. 


Ruh  tlie  work  with  heavy  pt-ti-oleum. 
Galvanizing-pBiDt :  zinc  powder  antl  oil  varnish. 
Rob  the  rnl-hot  Iron  vith  wax.  UUow,  pitch,  or 
coal-tar.    See  aim  Varsuh. 

For  bright-work  ;  during  tranRirartation  and  at 
sea:  tallow,  with  s  little  wnite-leail  to  give  it  cod- 
sistence.  It  is  rubbed  off  when  the  machine  is  set 
up,  or  the  vessel  in  neariug  port. 

Ir-ragfu-lar  WlieeL  Several  variettea  of  gears 
nuy  be  temied  irregular ;  but  the  variability  of  each 
is  in  regular  terms,  if  the  motion  of  the  wheel  be 
continuous  ;  the  parta  paniog  through  recurrent 
series  of  consecutive  chaogtM.  See  Angular  Wheel  ; 
Cam  Gear-wheel;  Kccestric  Wheel;  Elliiti- 
CAL  Wheel;  Intermittent  Wheel;  Mutilated 
Wheel;  S<;koll-whkel  ;  Sector-wheel;  Spiral 
Wheel  ;  Variablb  Wheel. 
b'ri-Cat-lng-bnuh.  One  having  concealed  holes 

through  which 
I%.S707.  jetsorfiprayof 
water  passes, 
in  the  line  of 
the  bristles. 
An  elastic  tube 
leads  the  wa- 
ter to  the 
bnuh.  It  is 
especially  used 
for  cleaning 
carriages. 

Ir'ri-U'- 
tlon-ln'atru* 
mmA  An  acicblar  instnunent  used  to  penetrate 
tlie  skin  as  a  local  irritant.  SomeHmes  used  to  in- 
troduce a  vesicatory  liquid  beneath  thn  epidermis. 
Sea  AuUPUNCTURATOIt  ;  HVPODEBMIC  SYRINGE. 

I'aln-glaM.  A  fine  kind  of  glue  or  hardened 
gelatinous  composition,  composed  of  dissolved  mem- 
braneouB  aninuu  tissues. 

The  gen  uine  is  made  in  Roaaia  from  the  sounds  and 
air-bladidera  of  sturgeon,  but  other  kinds  are  made 
either  of  clean  scraps  of  hide,  etc.,  or  the  purified 
Mly  derived  from  the  digeatioo  of  skins,  hoofn, 
noms,  etc.  In  the  latter  case,  it  is  glue  purified  by 
the  dischatge  of  fetid  smells  and  putrid  flavors. 

X-aod'o-mon.  A  style  of  masonry  in  which  the 
face  is  formed  of  sf^uared  blocks,  the  courses  ot  equal 
hights,  and  the  fillmg  of  smaller  blocks  in  courses. 

The  paeudisodomoa  had  courses  of  varying  hight. 
See  Uasonrt. 

I<«o-met'rf-oal  Pro-jeo'tlon.  A  mode  of  draw- 
ing machines  or  buildings,  in  which  the  plan  and 
elevations  are  shown  in  one  view.  Three  planes  are 
jMmected  at  an  equal  angle  ujxtn  a  single  plane. 

£>t>11u  I'ron.  A  laundress's  ainoothing-iron 
for  fluting  and  smoothing  frills. 

X-talluRooC   A  hip-roof. 

I-tallO.    Inclined  type  of  a  peculiar  form,  as,  — 

Italic  type  u  tmid  to  have  bera  copied  from  the 
handwriting  of  Petmrchj  bythe  famoua  printer  Aldiia 
MantUiua.  He  obtained  n  patent  for  the  vae  of  this 
character  in  type  from  Pope  Leo  A'.,  twaaraei  The 
Oreat. 

I'vo-xld*.  An  artificial  ivory.  A  vulcanite 
whitened  by  abundant  quantity  of  some  white  ma- 
terial.  See  Ivory,  Artificial 

X'vo-iy.  Specifically,  the  material  constituting 
the  tusk  of  the  elephant. 

In  a  more  general  sense  the  term  includes  the 
tusks  of  the  walrus,  narwhal,  and  even  the  teeth  of 
some  other  cetacea. 

The  African  ivory  is  preferred  to  the  Asiatic  ;  it 
has  a  greater  proportion  of  animal  matter,  and  is 
less  liable  to  discoloration. 


Animal  msUw.  Buthj  vmOm 
African  ivory       ...    61  50 
AsUtlcivoiy     .      .      .      S8  50 

The  consumption  of  elephants'  tusks  in  Sheffield 
England,  is  about  45,000 }>rr  annum;  and,  slloniiij 
for  the  occasional  finding  of  shed  tusks,  and  thwe  id 
elephants  found  dead,  it  is  estimated  that  20,000u 
slaiighteml  yearly  to  supply  this  eUy  of  euilerw. 

Ivory  is  tender«d  flexible  by  steeping  in  a  solntia 
of  hydrochloric  acid.  This  extracts  the  phospkst 
of  lime  and  gives  flexibility  to  the  ivory,  without  ia 
pairing  its  form.  Tubes  and  probes  of  this  materii 
have  been  made,  and  the  partial  hardness  which  oc 
curs  on  drying  may  be  removed  by  surrounding  tfa 
piece  with  wet  linen,  or  placing  pellets  of  wet  spong 
in  the  cavities  of  the  instrument. 

Or  immerse  ivory  in  a  solution  of  pure  pboephori 
acid,  s.  g.  I.  ISO,  until  the  opaci^  is  removed 
wash  and  partially  dry.  Will  become  hard  whe 
perfectly  dry,  but  again  becomes  flexible  when  pbii» 
m  hot  water. 

Another  mode  of  softening  ivory  is  to  soak  it  fc 
three  or  four  days  in  a  mixture  of  3  ounces  of  spin 
of  niter  and  15  ounces  of  spring-water,  when  it  n 
be  soft.enon^  to  obey  the  fingers.  To  color  it  i 
this  state,  dissolve  the  i>roper  pigment  in  q^rit  o 
wine,  then  imiiierne  the  ivory  and  leave  until  snfl 
ciently  tinged,  then  give  it  the  proper  form.  T 
harden  it,  wrap  in  a  uieet  of  white  paiier  and  cov> 
with  dry,  decrepitated  common  salt,  and-  leave  f< 
twen^-four  houn.  To  whiten  ivory  that  has  tumf 
brown,  slack  some  lime  in  water,  'decant,  and  bo 
your  ivory  in  this  till  white.  It  is  also  bleached  I 
sulphurous  acid,  by  chloride  of  lime,  or  by  soskii 
in  water  and  exposure  to  the  sun. 

Ivonr  brought  from  Nineveh  in  a  fragile  an 
cnimblins  state  was  restored  by  Professor  Owen  to 
rigid  condition  by  boitinE  it  in  a  solution  of  gehuis 
The  aninuil  matter  had  dmmyeil  oat  of  it,  leaving  tl 
phosphate  of  lime  midy  to  fall  to  pieces. 

A  veneer  of  ivory  was  exhibits!  at  the  WorM 
Fair  in  London,  1851,  41  feet  long  and  14  inch 
wide.  It  was  sawn  from  a  block  m  a  continnoi 
ribbon,  the  block  rotating  and  its  axis  gnuliiat 
approaching  the  plane  of  motion  of  the  saw. 

Russia  affords  a  large  supply  of  tusktt  from  the  r 
mains  of  an  extinct  variety  of  elephant  which  oo< 
roamed  the  now  inhospitable  shores  of  the  Siherii 
rivers.  These  bones,  though  not  essentially  changi 
in  condition,  are  called  fosnil  ivorj',  from  the  ci 
cumstauces  of  their  deposit  and  discovery. 

The  fruit  of  Phyteiepkas  macrocarpa,  a  species  < 
Peruvian  palm,  is  the  vegetable  ivory  of  commem 

Ivory  has  always  been  considered  a  luxurious  ■ 
tide  in  countries  where  it  is  not  ind^moos.  T 
Assyrians  carried  on  a  great  traffic  lu  ivory.  In  i 
Assyrian  obelisk  in  the  British  Hnseam,  the  csptiv 
or  tribute- bearers  are  represented  as  carrying  ei 
phaiits'  tusks.  The  Egyptian  monuments  show  t 
tusks,  apex,  and  peaowks  carried  to  Sesostris ;  t 
same  articles  were  also  brought  to  Solomon  bv  t 
navy  of  Tarahish  some  hundreds  of  years  l&t< 
Diodorus  Sicniua  states  that  the  Ethiopians  brotig 
to  Sesofttris  "ebony  and  gold,  and  the  teeth  of  el 
phants."  Pliny  states  that  ivory  was  so  plentifal ' 
the  borders  of  Ethiopia  that  it  was  used  for  fen^ 
door-posts,  and  cattlc-stalla. 

I  n  regard  to  its  ancient  uses,  it  neems  to  hare  be 
essentially  a  regal  luxury.  "  All  manner  of  vess 
of  ivory '  are  enumemteil  as  among  the  fitmishing 
opulent  Babylon.  Hiram  fashioned  the  grmt  ivo 
throne  of  Solomon,  and  overlaid  it  with  pure  go! 
Ivory  was  freely  used  in  the  chairs  and  conches 
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Ezypt.  as  the  paiatiof^  in  the  tombs  yet  testify. 
Ahao's  ivory  house,  lA)0  B.  c,  and  the  palace  of 
Henetaos,  described  by  Homer,  were  prolMbly 
ptneled  with  ivory,  or  the  walls  and  pillars  inlaid 
therewith.  Ezekiel  records  that  ivory  was  used  to 
oroament  the  Phcenidan  fiallevs. 

Beds  inlaid  or  veneerea  with  Ivory  ware  used  bv 
those  who,  as  Amos  says,  "an  at  eaae  in  Zion, 
"  that  lie  upon  beds  of  iroiy  and  stretch  themselves 
upon  their  coaches." 

Two  hauting  inscriptions,  one  of  which  principally 
recorda  the  elephant  hunts  of  Ptolemy  Philadelphus, 
were  diaoovend  and  eopiad  bj  Lepaiua  fkrnn  the 
colossi  of  Aboo  fflmbeL  Since  ancient  times  ete- 
phants  have  withdrawn  more  to  the  south  in  Eastern 
Africa  also.  According  to  the  testimony  of  Poly* 
biiu,  when  African  and  Indian  elephants  encoun- 
tered each  other  on  fields  of  battle,  the  sight,  the 
amell,  and  the  cries  of  the  larger  and  stronger  Indian 
elephanta  drove  thr  African  ones  to  flight.  The  lat- 
ter were  never  employed  as  war  elephants  in  such 
large  numbers  as  were  nsed  in  Asiatic  expeditions, 
where  Khandragupta  had  assemblMl  9,000,  the  pow- 
erful king  of  the  Prasti  6,000,  and  Akbar  as  many. 

The  Numidian  Hetellus  bad  142  el«^phauts  killed 
in  the  eircns.  In  the  games  given  by  Pompey,  600 
lions  and  406  panthm  were  wown.  Augnstua  sac- 
riBced  3,500  wild  beasts  in  the  festivities  which  he 
gave  to  the  people  ;  and  a  tender  husband  laments 
that  he  could  not  celebrate  the  day  of  his  wife's 
death  by  a  sangninary  gladiatorial  fight  at  Verona, 
becanse  contrary  winds  detained  inporttha  panthers 
which  had  been  bonght  in  Africa. 

To  come  down  to  a  later  date,  ivory  chairs  and 
fomitare  were  among  the  spoils  of  Seringnpatam 
vhen  Uppoo  yielded  up  the  gboat,  and  the  govern- 
ment of  Hysore. 

The  "  Hephant's  Tower  "  at  Futtehpoor  Sikra.  a 
favorite  residence  of  Akbar,  the  most  illustrious 
Asiatic  ruler  of  modem  times  (15fi6  - 1605),  is  ninety 
feet  high,  and  is  studded  with  elephants'  tasks  from 
top  to  bottom.  It  is  conjectured  to  hare  been 
erected  over  the  remains  of  a  favorite  elephant. 
Thia  Akbar  {very  great),  properly  Jelal-kd-dik 
MoaAunD,  was  truly  royal,  and  "  kept  house"  on 
ft  very  extended  scale.  Bayard  Taylor  gives  a 
good  account  of  Futtehpoor,  a  red  sandstone  city, 
deserted  but  not  destroyed.  Akbar  had  a  fancy  for 
chess-playing  within  a  checkered  court-yard  of  his 
palaea,  with  beardlasa  nnoenea  and  troopa  of  girls, 
who  strutted  and  trot^w  from  point  to  point  as  the 
dice  were  thrown  and  the  moves  called.  See  CHEati. 

Ifvo-ry,  Ar-U-fi'oi-al.  A  compound  of  caout- 
cboac,  sulphur,  and  some  white  iu^cdients,  such  as 
gypsum,  sulphate  of  baryta,  oxide  of  zinc,  or  pipeclay. 

Pinaon's  :  immerse  a  sheet  of  gelatine  in  alumina, 
diaulved  in  acetic  acid.  When  fairly  oomblned, 
take  out,  hang  up  to  dry.  and  polish. 

Welling'a  artincial  ivory  is  composed  of  10  ounces 
of  white  shellac,  4}  ounces  acetate  of  lead,  8  ounces 
of  ivory  dnst,  and  5  ounces  of  camphor.  The  in- 
nedients  are  reduced  to  powder,  heated,  and  mixed, 
then  prifssed  in  heated  molds  into  sheets  or  other 
desired  forms.    See  Ptroxyline. 

Another :  two  pounds  of  pure  india-mbber  are 
dissolved  in  thir^-two  pounds  of  chlorofoim,  and 
the  aolntion  ntniated  with  pnriHed  ammoniacal 
gas.  "nie  chloroform  is  then  evRporatnl  or  distilled 
off  at  a  temperature  of  185°  Fan.  The  residue  is 
mixed  with  pulveri2ed  phosphate  of  lime  or  carbo- 
nate of  zinc,  pressed  into  molds  and  cooled.  When 
the  j^osphate  of  lime  in  used,  the  resulting  com- 
ponnd  fMUlakes  tn  a  ^nat  degne  of  the  nature  and 
composition  of  genume  ivory,  for  the  phosphate 


replaces  the  lime,  and  the  india-rubber  takes  the 
place  of  the  gelatine. 

Ivory  dust  mixed  with  albumen,  rolled  into 
sheets,  dried,  and  polished. 

Sulphate  of  baryta  and  albtunen  rolled  into  sheeta. 

Bimard-batls  made  of  a  mixture  of  pajjier  pnlis 
sulphate  of  baryta,  and  gelatine,  aM  said  to  ne 
equal  to  those  made  of  ivory. 

Plaster  of  pans  saturate<l  with  melted  spermaceti. 

The  following  United  States  patents  bear  upon 
this  snlyeot ;  the  figuree  are  day,  month,  year: — 


VdHna     .  .  4.8,1867- 

Hdd      .      .  4,8.1857. 

Ibekart    .  .  81, 6, 1864. 

Dnppw    .  1866. 

Wbealv     .  .14.11,1886. 

Warts    .  1,1.1867. 

Hacksrt  .19,2,1807. 

Starr  .  .  8,8,1868. 
Stair  BsdWiUlni  9,6,1868. 

Hyatt     .      .  14,4,1868. 

OudMr    .  .  7,1,1868. 


Smlev  .      .  .  ZS,  6,  1868. 

WeUtof  .      .  6,  5, 1868. 

OndflDwkl .  .  26,  6, 1868. 
Hyatt  and  Btaka  4,6,1860. 

WelUng     .  .20,4,1869. 

WelUnc  .      .  27,  4, 186B. 

Wollfng  .  97, 4, 1868. 

Hjatt           .  8, 4, 1889. 

HjaU  .      .  .  6,4,1868. 

HmU    .     .  16,8,1868. 

Wellfaqt  ■  17, 1,  ISiOl 


I'TO-ry-Uaok.  A  species  of  bone-black  mads 
by  the  calcination  of  ivory  scraps,  turnings,  and  saw* 
dust.  It  is  used  as  a  pigment  in  the  manufacture  of 
paints  and  printers'  ink, 

I'TO-iy-M^par.  A  superior  article  of  pasteboard, 
with  a  UMly  prepared  poluhed  surfac^  used  bj 
artists. 

Ainslie's  process  for  making  Ivory-paper  is  as  fol- 
lows :  — 

Digest  four  ounces  of  clean  parchment  cuttings  in 
water  for  four  hours,  and  strain  off  the  jelly.  Digest 
again  for  a  farther  quantity.  Keep  these  apart  as 
Kos.  1  and  2.  Saturate  with  No.  2  two  sheets  of 
drawing-paper,  15  x  17  inches,  lay  them  t<^tber, 
and  strain  them  over  a  smooth  slate,  Mating  them 
on  tlu  back.  Allow  them  to  dry  gtitdually.  Wet 
three  more  sheets  and  add  them  to  the  former,  ons 
at  a  time.  When  dry,  smooth  with  sand-^per  ; 
wet  and  add  a  perfectly  clean  sheet.  Dry  it  and 
smooth  with  fine  f^^ass-paper.  Heat  one  half-pint  of 
size  of  No.  1,  and  stir  into  it  three  tablespoonfuls  of 
plaster  of  paris  ;  distribute  it  over  the  surfooe ;  diy ; 
polish  with  glass-paper.  Sptead  several  coats  (tf 
size  No.  1  upon  the  surface,  polishing  each  time 
with  fine  glass-paper.    Plaster  of  oxide  of 

zinc,  and  carbonate  of  baryta  give  different  tints. 

I'vo-ry-uw.  A  thin  saw  stretched  in  a  steel 
frame  for  sawing  ivory  from  the  solid.  It  has  n 
blade  ^  inch  thick,  1^  inch  wide,  and  16  to  80 
inches  long.  The  teeth,  5  or  6  to  the  inch.  A  franie- 
saw  with  a  blade  made  of  a  fine  watch-spring  is  auita- 
,ble  for  the  purpose. 

I'vo-iy^tablet.  Small  leaves  of  ivory,  arranged 
in  pocket-book  form,  for  receiving  memoranda. 

Artificial  ivoiy  tablets  for  phott^raphy  are  mads 
by  mingling  finely  pulverized  sulphate  of  baryta  or 
heavy  spar  with  gelatine  or  albumen,  compressing 
the  proauct  into  sheets,  and  drying  it. 

The  laws  of  the  twelve  tables  of  Rome  were  origi* 
nally  written  on  oak,  then  transcribed  on  ivory 
tablets,  and  hung  up  pro  TOttris  ;  after  approval  by 
the  people,  they  were  en^vt-d  on  bronze.  The 
opulent  Romans  used  their  slips  of  ivory,  called 
libri  eborici  or  libri  eUphaniini  ;  and  Ulpian  states 
it  was  common  to  write  on  such  with  blaiuc  ink. 

I'vo-ry-typo.  {I^oloffraphy.)  A  kind  of  po- 
ture  in  which  two  finished  photi^rapltB  are  taken, 
one  light  in  color,  made  tranfilucent  by  varnish, 
tinted  on  the  back,  and  plactfd  over  a  stronger  pic- 
ture, so  as  to  give  the  effect  of  a  photograph  in  nat- 
ural colors.    Also  known  as  Hellcnotype. 

I'vo-ry,  Veg'e-tfrUs.  The  nut  of  the  Ph^d^ 
fiuu  \aaerocarpa. 
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Jab.   {Xautical.)   To  catch  fish  by  prodding ; 
iLtid  of  fiDliing  with  a  gaff. 
Jabb.   A  peculiar  fishing-net  for  catching  the  fry 

of  fish. 

Jack.  A  hniidy  tool,  A  name  applieil  to  a  coii- 
vuiiient  implement  which  answers  in  the  place  of 
another  hiintl  or  of  an  assistant.  It  is  frequently 
comiMunded  with  other  words,  the  HS9ociatt>il  woi'd 
expressing  either  its  purpose,  structure,  or  relation. 

As  A  simple  wonl  it  has  meanings ;  — 

1.  A  lifting  instrument.  See  Jack-screw'  ; 
Waoos-jack  ;  Whekwack  ;  Cak-jack  ;  Fence- 
jack  ;  Kail-jack  ;  Hydkostatic  Jack,  and  othera 
In  the  list  below. 

2.  An  instrument  for  turning  a  roosting  joint  of 
meat    A  bottle-jticic,  or  a  smoke^aek. 

■  3.  (Knitting.)  The  piroted  bar  or  lever  in  a 
knitting-machine,  from  whose  end  is  suspended  the 
unker  which  forms  the  loop.    A  beater. 

i,  {Spinning.)  A  eoarse  bobbin  and  fly-frame, 
operatiu)^  on  the  sliver  from  the  canting-machine 
and  passing  the  product  to  the  fine  roving-machine, 
or  fitting  it  therefor. 

6.  {U^eaving.y  The  hedc-box  ;  a  grated  frame  for 
conducting  the  threads  from  the  bank  to  the  warp' 
ing-mill. 

6.  {Mining.)  A  wooden  wedge  used  in  mining 
for  assisting  in  the  cleavage  of  strata.    A  gad. 

7.  A  saw-hovse  or  saw-buck.  Two  X-sbaped 
frames  united  by  a  round  or  rundle. 

8.  A  small  fiag.  The  union  without  the  fiy.  See 
Flag. 

'  9.  {Mtial'VMrking.)  A  form  of  meial  planing- 
machine  which  has  abort,  quick  motions,  and  is  used 
in  shaping  objects,  planing  scats  tor  Yalves,  bees  for 
the  same,  etc. 

10.  {Nautical.)   The  cross-trees. 

11.  {Mime.)  Formerly  the  hammer  or  quill- 
carrier  of  a  clavichord,  virainal,  harpsichord,  or 
spinet,  but  nov  an  intermediate  juece  which  con- 
veys to  the  hammer  the  motion  imparted  to  the 
key. 

The  piano-movement  jack,  which  imparts  the  mo- 
tion of  the  key  to  the  hammer,  is  the  invention  of 
Christofori  of  Florence,  1711.  Kimbault's  "Piano- 
forte," London,  1860.   See  PiANO-rORTE. 

As  a  compound  wonU  iiee  ander  the  foUu¥ring 
hcarls  :  — 


Boot-jack, 

Bottle-jack. 

Builder's  jack. 

Carriage-jack. 

Chimney-jack. 

Claw-jack. 

Crick. 

Fence -jack. 

Hniid-Bcrew. 

HoistiiiK^j^lf' 
Hydraulic  jack. 
Hydraulic  lifting-jack 
(see  Hydraulic  I'iiesh- 

ES  AND  LlPTEBS). 
Hydrostatic  jack. 
Jack -arch. 
Jack-bark. 
Jack -block. 
Jack-boots. 
Jack  cross-tree. 


Jack -frame. 

Ja^k-heftd  pump. 

Jack-in -a-basket. 

Jack-in-a-box. 

Jack-knife. 

Jack -ladder. 

Jack-pin. 

Jack-plane. 

Jack -rafter. 

Jack-screw. 

Jack-Ninker. 

Jack-staif. 

Jack-stay. 

Jack-timber. 

Knittiiig-niachine  jack. 

Lever-jack, 

Lifting-jack, 

Minute-jack. 

Pf'gging-jack. 

Piano-movement  jack. 


Spinning-jack. 
Swing-jack. 
Telescopic  jack. 
Thill-jack. 

Traversing  jack  (see  Hy- 
draulic Presses  akd 
Lifters). 

Tripod-jack. 

Truck -jack. 

Wagon-jack. 

Warpiug-jack. 

Wheel-jadt  (see  Htdrai*- 

Lie  PRE8KBS  AMD 
■  LiPTERS). 

Windbus-jack. 
Window-jack. 


Post-jack. 
PuUing-jack. 

Rack-an<l-plnion  Jack. 

Rail-jat.'k, .  r  ^  • 

Rannwd-jack, 

Ratchet-jack, 

Roasting-jack. 

Bon  nding-jack. 

Screw-jack, 

Shacku'-jack. 

Shaft-coupling  jack. 

Ship-jack  (sec  Hydrau- 
lic Presses  and  Lift- 
ers). 

Shoe-jack. 

Smoke-jack. 

Jaok-aroh.   An  arch  of  the  thickness  of  one 

brick, 

Jaok-baok.  1.  A  vessel  below  the  brewery-cop- 
per which  receives  the  infusion  of  malt  and  hojw 
therefrom,  and  which  has  a  perforated  bottom  to 
strain  off  the  hops. 

2.  A  tank  or  cistern  which  receives  the  cooled 
wort  in  a  vinegar- factory. 

Jaok-blook.  (Nautical.)  A  block  used  in 
sending  the  top-gallant  mast  up  and  down. 

Jack-boolB,  1.  Large,  overall  boots,  reaching 
up  the  thigh  ;  worn  by  fishermen. 

2.  Laige  boots  with  a  front-piece  coming  above 
the  knee  ;  worn  by  cavalrj-men,  and  sometimes  by 
huntsmen. 

Jack  Croaa-tree.  {Nautieed.)  An  iron  cross- 
tree  at  the  head  of  a  top-gallatit  mast. 

Jaok'et.  An  enveloping  or  outer  case  of  cloth- 
ing, stenm,  water,  or  other  substance. 

1.  A  stcam-jadcet  is  a  body  of  steam  between  an 
inner  and  outer  cylinder  or  easing  ;  its  usnal  pur- 
pose is  to  warm  or  maintain  the  warmth  of  the  oon- 
tenU  of  the  inner  cylinder.  It  was  invented  by 
Watt 

The  steam  space  around  on  evaporating-pan  to 
heat  the  contents. 

Other  jackets  are  of  wood  or  other  non-conducting 
material.  Cylindei-s  of  steam-engines  are  Hometimes 
covered  with  felt  and  an  ornamental  wooden  casing 
to  prevent  radiation  of  heat.  Steam-boilers,  for  the 
same  purpose,  are  jacketed  with  felt  on  the  upper 
part.    CUading,  deading,  lagging. 

2.  {Nautical. )    a.  A  double  or  outer  coat. 

b.  A  casing  for  a  stearo-rhimney  where  it  passes 
through  a  deck. 

8.  A  swimming  garment  with  cork  lining.  A 
cork-jadcet. 

Jaok-firame.  {CotUm-manu/cuiure.)  A  device, 
formerly  in  greater  favor,  for  giving  a  twist  to  the 
roving  as  it  was  delivered  by  the  drawing  rollers. 

In  order  to  give  a  certain  degree  of  cohesion  to 
the  sliver,  the  can  into  which  it  was  received  from 
the  drawing  rollers  received  a  rapid  rotation,  im- 
liarted  by  the  table  on  which  it  stood.  See  Doub- 
ling ;  Roving. 

Following  this  procesa  was  that  of  winding  it 
upon  bobbins,  so  as  to  be  fed  from  thence  to  the 
spinning-frame. 

The  jack-frame,  or  jack  in  the  box,  was  devised  to 
twist  anil  wind  the  sliver  and  form  it  into  a  roving 
on  a  bobbiu  tn  the  can. 
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The  twist  is  given  to  the  sliver  by  the  rvvolutioii 
of  the  can  on  its  vertical  axis  ;  but 
instead  of  being  uuiled  up  withiu 
the  -CAR  as  usual  (see  Doubling), 
the  roving  was  wouud  ujmn  a  bob- 
bin b  lyiug  upon  a  carrier  cylinder  c 
inade  to  revolve  by  wheel-work  (not 
nhown)  at  such  a  rate  that  its  aur- 
Ikce  velocity  corresponded  to  that 
of  the  delivering  drawing  roller.  A 
guide-wire  g  moved  backward  and 
forward  in  front  of  the  bobbin  dis- 
tributes the  roving  equally  thereon. 
The  jadc-fraine  was  suiferseded  by 
tbe  Bobbin  and  Fly-fbaxk  (whieli 
see).  The  mode  of  rotating  the 
bobbin  survive.s  in  Mason's  speeder. 

Jaok-taead  Pump.   A  form  of 
lift-pumps  for  miues  and  deep  bor< 
Jaeb-fVttiM.    inga,  in  which  the  deli  very- pipe  is 
secured  to  the  cylinder  by  a  goose- 
neck.   See  pL0SoEFi-rCMr. 

Jack-4n-a-ba>'kot.  {yautieal.)  A  basket  on 
a  pole  marking  a  shoal.    A  beacon. 

Jaok-in-a-box.  1.  A  name  conferred  upon  the 
jaek-fram(,  a  device  for  giving  a  twist  to  the  drawn 
tliver  and  winding  tbe  same  on  s  bobbin  as  it  was 
reoeived  iu  the  roving  can.    See  Jack-fhame. 

2.  a.  A  large,  wooden,  solid  screw  turning  in  a 
nut  in  a  bridge-piece  and  rotated  by  means  of  a 
lever.  It  Is  a  clumsy  form  of  screw-press,  used  for 
Tarioua  purposes. 

b,  A  screw-jack  for  lifting  and  for  stowing  cargo. 
Jaok'knlfe.   A  hom-haudled  clasp-knife  with  a 
laoianl,  worn  by  seamen. 

Jaok-4ad'deT.  {Nautical.)  One  with  wooden 
steps  and  Kidc  ropes. 

Jaok-pln.  {Nautical.)  A  belaying-pin  in  the 
fife-ml  or  elsewhere, 

Jaok-plana.  {CarpoUry.)  The  first  and  coara- 
wt  of  tbe  joiner's  bench-planes ;  the  others  being 
the  trying,  panel,  and  titwoth  plaues.  It  is  about 
18  inches  long. 

Jaok-4'aff«r.    {Carpentry.)    One  of  the  short 
imfters  u-ted  in  a  hip-roof. 
Jaok-sorew.   A  lifting  implement  which  acts 

J the  rotation  of  a  screw  in  a  threaded  socket.  In 
the  screw  is  double,  the  portion  a  turning  in  b, 
and  the  latter  in  thu  collar  of  the  hone  c.  The 
spanner  d  rotates  the  nut  e  and  with  it  the  screw  b, 
which  climbs  ovit  of  e  and  at  the  same  time  pro- 
jects o. 

£  is  »  railway-jack,  moved  by  a  lever  (which  is 
shown  broken  on  ),  and  acting  by  pawl  and  ratchet, 
either  throughout  a  circle  or  oy  reciprocation  wlici'e 
the  position  is  contined. 

f7  is  a  traversing-jack  which  moves  the  load  along 
by  a  secondary  screw  /  ao  that  the  standard  g  slips 
on  the  ways  h. 

In  another  form  the  screw  is  rotated  by  bevel- 
wheel  and  pinion. 

Jack-HStok'er.  {ITniUing-machine.)  A  thin  iron 
plate  suspended  from  the  end  of  t\ie  jack,  and  acting 
to  depress  the  loop  of  thn»wl  between  two  needles. 
The  jack-sinkers,  alternate  with  lead-sinkers,  the 
former  being  movable  separately,  but  the  latter  arc 
attached  to  a  nnker-bar,  and  move  together.  See 
Kmhtinq-uachinr. 

Jaok-sta£  (Nautical.)  A  flag-stalT  on  the 
bowsprit-cap  for  flying  the  jack. 

Jaok-atay.  {Nautical.)  A  rib  or  plate  with 
holes,  or  a  iv>d  running  through  eye-bolts,  passing 
along  the  upper  aide  of  a  yard,  and  to  which  the 
sail  is  bent. 
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Jaok-tlm'ber.  {Carpentry.)  A  timlier  in  a 
building  which  is  shorter  than  the  other  timbers, 
being  intercepted  by  another  piece  ;  as,  — 

A  studding  in  a  partition,  which  is  intercepted  by 
a  brace  or  a  window  or  door  frame. 

A  rafter  in  a  hip-roof,  which  meets  the  hip  and  is 
shorter  than  those  which  run  to  a  full  length  and 
meet  at  the  comb  or  ridge. 

A  rib  in  vaulting  or  groining,  shorter  than  the 
main.rih. 

Ja'oob'B  Lad'der.  {Nautical.)  A  roiie  ladder 
with  wooden  rounds. 

ja'cob's  BtoK  1.  An  instniment  for  taking  al- 
titude.>4,  having  a  brass  cii-clc  divitletl  into  four  e<|UAl 
parts  by  two  diametric  lines.  At  each  extremity  is 
a  perpendicular  riglet  over  the  lines,  with  a  hole  be- 
low each  slit  for  discovering  objects.  The  crotts  is 
mounted  on  a  staff.    A  crom-staff. 

2.  {Surveying.)  An  instniment  {a.  Fig.  2710) 
used  lo  measure  distance.s  and  heights.  It  hss  a 
square  rod,  with  a  cross  or  cuirsor,  which  has  a  set 
screw  to  koep  it  in  position  on  the  rod  when  re- 

Suired.  The  rod  is  three  or  four  fc-et  in  length,  and 
ividnd  into  four  or  five  equal  narts.  The  cursor 
has  a  square  socket  and  slips  on  tiie  staff ;  its  length 
is  equal  to  one  of  the  divisions  of  the  staff.  The 
instniment  is  mounted  on  a  tripod  when  in  use,  the 
cursor  being  in  the  plane  of  the  horizon  when  meas- 
uring distances,  and  vertical  thereto  when  measuring 
hights. 

The  cursor  is  adjusted  on  the  rod  to  the  second 


Digitized  by 


Google 


JACONET. 


1210 


JANUS-CLOTH. 


Fl(.  2710 


division,  and 
the  ob8«rvation 
taken  from 
such  a  position 
that  the  direc- 
tion of  the  stair 
bisects  the  an- 
gle subtcndtHl 
by  a  line  drawn 
between  the 
two  objects. 
Retire  or  ad- 
vance with  the 
instnimont  un- 
til from  the  sta- 
tion tit  the  vis- 
ual line  from 
m  passing  to  e 
d  will  touch 
the  ends  e  f 
of  the  cursor. 
Place  a  picket 
at  m.  Shp  the 
cursor  on  to  the 
tbinl  division 
of  the  staff  and 
retire  till  from 
a  new  station  « 
tho  visual  rays 
from  thence  will 
reach  the  same 
obj  ec  ts,  e  d 
touching  e  /  as 


before.  Drive  a  picket.  The  distance  between  the 
pickets  is  equal  to  the  distance  between  the  objects. 
This  is  but  one  illustration  of  its  application.  See 
Cresy's  "Encyclopedia  Civil  Engineering,"  edition 
1865,  pp.  832-835. 

3.  A  stnight  rod  h  shod  with  iron,  and  with  a 
socket  Joint  and  pintle  at  the  summit  for  supporting 
a  surveyor's  circtlmferenior. 

Jaconet'.  {Fn/n-k.)  A  fine,  close,  white  cot- 
ton goods,  like  cambric. 

Jao'qaard  Iioom.  A  loom  for  weaving  figured 
goods.  A  chain  of  {wrforated  cards  is  made  to  jiaas 
over  a  drum,  and  the  strings  by  which  the  threads 
of  the  warp  are  raised  pass  over  an  edge  with  a  wire 
or  leaden  weight  of  small  diameter  suspended  from 
each.  These  weights,  at  each  stroke  of  the  loom, 
are  presented  to  each  successive  card,  and  some  of 
them  are  intercepted  hy  the  card  while  others  pass 
though  the  holes  therein,  the  latter  thuit  determin- 
ing which  threads  of  the  warp  shall  be  raised. 
In  this  way  the  tigure  on  the  card  determines  the 
nature  of  the  Kgure  on  the  fabric. 

Jacquard,  the  Inventor,  was  a  straw<hat  manufac- 
turer at  Lyons.  His  attention  was  first  directed 
toward  mechanical  inventions  by  a  reward  being 
offered  for  the  production  of  a  machine  for  making 
nets.  He  proiluccd  the  machine,  but  did  not  claim 
the  reward.  The  attention  of  Xapoleon  was  called 
to  his  inventive  genius,  and  he  was  sent  for  to  ascer- 
tain if  he  could  not  improve  on  a  loom  belonging  to 
the  government.  This  was  designed  for  weaving 
shawl  patterns  in  imitation  of  cashmere,  and  its  set- 
ting up  and  arrangement  were  very  troublfwrae  and  ; 
expensive.  [ 

The  great  war  minister  Camot  is  reported  to  have  | 
said  to  Jacquard,  "Are  you  the  man  who  can  do  ; 
what  the  Almighty  cannot  :  tie  a  knot  on  a  stretched 
string  T"  Jacquard,  improving  on  the  model  of 
Yaucanson,  pnxlucetl  the  ap|>aratus  which  bears  his 
name,  and  was  rewarded  with  a  pension  of  1,000 
francs.  This  was  afterwards  increased  to  6,000.  He 


was  also  awarded  a  bronze  medal  at  the  Tki 
Exposition  in  1801. 

On  returning  to  Lyons,  he  met  with  great  opjv 
tion  from  the  weavers  there,  who  endeavored  to  f 
cibly  suppress  the  invention.  The  "Conseil 
Prudhommes,"  a  board  of  master  workmen  in  ' 
various  branches  of  trade,  who  are  apiwinted  to  K 
after  the  nianufai'turing  interests,  adiust  vnges,  s 
settle  disputes  between  masters  and  workmen, 
dered  his  machine  to  be  broken  up  in  the  put 
place,  and,  according  to  Jacijuard's  own  exprsssii 
"  the  iron  sold  for  iron,  the  wood  for  wooil,  and 
the  inventor,  was  delivered  over  to  universal  ig 
rainy."  The  value  of  the  invention  was,  howev 
soon  appn.'ciatpd  elsewhere,  and  was  finally  rn: 
nizeil  by  the  Lyonese  themselves,  to  whom  it  1 
since  proved  of  inestimable  value. 

Jag.   A  barb  or  dovetail  which  resists  retra*;tii 

Jag-bolt.    One  with  a  barbed  shank. 

Jag'gor.  I.  {Dom^ie.)  A  amall  whe«l  maun' 
in  a  handle  and  used  for  crimping  or  omanieuti 
edges  of  pies,  cakes,  etc.,  or  cuttiugthem  into  or 
mental  shapes.    A  jagging-inm. 

2.  A  toothed  chisel, 

Jag'glng-board.  {MettUlurgy.)  An  inclii 
board  in  a  huddle  or  frame  on  which  alimrs  of  ■ 
are  deposited  to  he  gradually  waslted  by  a  current 
water  to  the  inclined  bed  where  the  slimes  are  sor 
according  to  gravity.    See  Bl'DDle  ;  Frahi>>g. 

Jal-ou-ale'.    A  louvre  or  Venetian  shutter. 

Jamb.    1.  {Archittdurt.)    The  upright  sides 
an  aperture,  aa  a  doorway, 
window,  or  fireplace,  and  sup- 
porting the  lintel,  entabla- 
ture, or  mant«l. 

The  jamh-liuinga  are  the 
c-asing,  and  have  a  rabbet  for 
the  door  to  shut  into. 

Jamb-posts  are  framed  into 
an  aperture,  aiitl  upon  them 
the  linings  are  attached. 

Jamb-ttotusKK  employed  iu 
building  sides  of  an  aperture. 

A,  architrave. 

B,  plowed  ground. 

C,  door. 

2,  {Mining.)   A  pillar  of  ore  in  a  mine. 

Jamb-Un'lJDg.  (Carpentry.)  The  vertical  loai 
tng  on  the  sides  of  a  doorway. 

Jamb-poat  (CarpaUry.)  One  of  the  nprigl 
on  the  sides  of  a  doorway  or  window. 

Jamb-4tone,  (Archiieelure.)  One  of  thesis 
pillara  on  the  sides  of  a  doorway  or  of  a  window. 

Jam'da-rL  (Fabric.)  A  Dacca  muslin  wov 
with  figures  of  flowers  and  other  omameDts. 

Jam-nut.  An  auxiliary  nut  screwed  down  up 
another  one  to  hold  it.  A  elieeJc-nut,  loek-nvl, 
pinckinrf-nut.    See  Nut-lock, 

Jam-weld.  {Forging.)  A  weld  in  which  t 
heated  ends  or  edges  of  the  parts  are  square  butt 
against  ench  other  and  weldra. 

Jank'er.  {Scotch.)  A  long  pole  on  two  whee 
used  in  transporting  logs, 

Jan'ta.  A  waLer-raisin^  device  of  great  antiqi 
ty  used  in  Bengal  for  land  irrigation.  It  is  a  trooj 
counterweighted  by  an  extended  arm  and  faalini- 
across  a  bar.  As  the  trough  end  descends  it  di 
water,  and,  as  it  rises,  the  water  runs  towards  t 
axis  of  vibration  and  escapes  at  a  lateral  orifice  in 
a  trough,  which  conducts  it  to  the  field.  See  Oc 
TER  for  a  common  device  on  this  principle,  exce[ 
ing  the  counterweights.    See  also  BAtL-8Conp. 

Ja'nua-olotb.   A  fabric  having  each  side  dinae 


r 

n 

.'"]  . 



Jamb  caul  Fiitia^ 


1),  rabbeted  joint. 
E,  quarter. 


Digitized  by 


Google 


JAPAN. 


1211 


JAW. 


and  different  colors  on  the  respective  sidea.  Such 
&bric  is  iised  for  reversible  gamients. 

Ja-pan'.  1.  A  hard,  black  varnish,  obtained  from 
the  Stagmaria  vemvijlua  of  the  East  Indies. 
2.  An  osphBltum  varnish. .  See  Vabmisu. 
Ja-pan'-eaitb.  {Taauung.)  Temjaponica,  cat- 
echu, catch.  Anaatringentmatterobtainedfronithe 
Areea  aUeehu  and  Acacia  etUtehu  ;  used  in  taunttiK. 

Jap-a-neM'  8iUc  {Fabric.)  A  dress  goocb 
having  a  linen  chain  and  silken  weft. 

Ja-pan^'-lnk.  A  writing-ink  which  has  a  dark, 
glomy  4-olor  when  dry.    See  Ink. 

Jappanned'  ZMdi'er.  Lmther  treated  with 
sereral  coats  of  JsiMtn  varnish  and  dried  in  a  stove. 

Ja-pan'nliis-  The  art  <tf  coating  wood,  metal, 
or  paper,  with  a  thick  coat  of  hard,  brilliant,  var- 
nish. The  art  originated  in  Japan.  Japanning  in- 
volves the  baking  of  the  varnished  article. 

The  Japanese  employ  a  locfjaer  obtained  from  a 
trm  by  making  incisions  in  the  trank  and  collect- 
inx  the  juice  ;  this  is  at  tint  like  crwun,  bat  be- 
comes black  by  exposure  to  the  air.  Their  process 
is  said  to  be  as  follows  :  After  the  juice  has  assumed 
a  deep  black  color,  fiuely  pulverized  chai-cosl  is 
added  to  it  The  lacquer  is  applied  to  an  article  in 
several  successive  coats,  each  being  driutl  in  the  sun 
before  the  next  is  put  on.  It  soon  becoaies  ex- 
tremely hard,  and  is  polished  with  a  smooth  stone 
and  water  until  it  becomes  as  smooth  as  glass.  On 
this  surface  urnainents  and  figures  are  traced  with  a 
brash  dipped  in  a  varnish  of  boiled  oil  and  turpen- 
tine. Before  this  is  quite  dry,  gold  or  silver  leaf  is 
laid  on,  and  the  whole  afterward  receives  a  finish- 
ing coat  of  vaniish. 

With  us  the  work  is  first  covered  with  a  ground 
composed  of  anime  {Hymeneat  anirbarU)  varnish 
mixed  with  a  pigment  of  the  desireil  color  ;  this  is 
dried  in  a  stove,  after  which  three  or  four  coats 
of  varnish  are  applied.  The  varnishes  employed 
are  copal,  anime,  mastic,  or  seed  lac.  The  latter 
gives  the  hardest  surface,  but  is  too  dark  for  the 
more  delicate  grounds,  and  is  therefore  usually 
mixed  with  some  other  kind  of  vamiah.  Articles 
Boeh  as  wood  or  papier-mnehit  which  are  too 
coarse,  soft,  or  rough  to  receive  the  japanning  im- 
mediately on  their  surfaces,  are  first  covered  with 
:.  2713.  a  priminff  competed  of  chalk  or  whiting. 
This  is  ollowea  to  dry,  and  is  then  rubbed 
smooth. 

Engravinn  or  drawings  are  transfeired 
to  japan  wont  in  the  fotlowtng  way  :  The 
engraving  is  printed  or  tne  drawins 
mme  on  fine  paper,  previously  prepared 
with  a  coating  of  isinglass  or  gum-water. 
This,  when  dry,  is  applied  face  downward 
upon  the  japan  ground,  which  is  covered 
with  a  thin  coat  of  copal  varnish ;  the 
paper  is  then  moistenetl  on  the  back  with 
warm  water,  which  loosens  it  so  that  it  can 
be  removed,  leaving  the  print  on  the 
work.  Or  a  print  may  be  made  on  an 
elastic  ctHnposition  of  glue,  etc.,  which 
may  be  applied  immediately  on  the  ja- 
panned surface. 

Jar.  1.  ( Well-boring.)  A  device  used 
in  boring  by  impact  of  the  chisel,  which 
is  alternately  lifted  and  dropped.  As 
the  rope  attached  to  the  piece  a  is  lifted, 
the  chlsel-stock  C  slips  until  arrested  by 
the  enlarged  portion  D.  When  the  piece 
a  is  dropped,  by  the  sudden  slacking  of 
,  the  rope,  the  chisel  falls,  and  the  portion 
e  comes  on  top  of  the  chisel-stock  D  to 
'LHijir.  give  it  an  effective  hbv. 


2.  {Domettic.)  A  vessel  of  glass  or  earthenware 
for  fruit,  preserves,  pickles,  and  various  domestic  uses. 

The  analogue  of  our  modern  fruit-jar  is  found  in 
those  of  the  ancient  Egyptinns,  who  seem  to  have 
been  given  to  laying  in  grvat  stores  of  provisions  in 
this  way.  The  paintings  on  the  temples  and  tombs 
of  Egypt  show  tne  storing  of  grain,  wine,  oil,  poul- 
try, and  many  other  things,  and  the  economy  of 
their  houses,  pantries,  and  granaries  shows  that  they 
mule  the  moet  ample  and  profuse  store  of  provisions. 
As  an  illustration,  see  Plate  V.  Vol.  2  of  Wilkinson, 

The  jars  of  the  accomitanying  cut  have  lids  or 
stoppers,  which  are  tutea  or  rendered  air-ti{^t  bj 
liquid  cUy,  pitch,  gypsum,  or  mortar. 

Some  of  the  jarahad  flat  bottoms  a,  and  were  set 
upon  the  cellar  or  store-room  floor ;  and  others,  being 
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pointed,  were  set.  in  a  stone  ring,  like  the  amphone  h  h 
and  ring-base  c.  Late  excavations  on  the  site  of  Troy 
have  exhumed  ranks  of  enormous  jars.    See  Feuit- 

JAR. 

Jas'per.  1.  Asiliciousniineralofseveral varieties. 

2.  Marble  of  a  greenish  color,  with  small  red  spots. 
There  is  an  antique  jasper  with  small  spots  of  black 
Bud  white. 

3.  A  kind  of  earthenware  prepared  from  pouuded 
spar. 

Jannfing-car.  An  Irish  vehicle  having  two 
seats,  back  to  back,  over  the  wheels,  a  well  m  the 
middle,  and  a  seat  for  the  driver  in  front. 

Javelin.  A  hurling-spear,  about  5)  feet  long ; 
it  has  a  wooden  shaft  and  an  iron  head.  It  is  yet 
used  in  Europe  in  hunting  the  boar,  and  by  many 
savage  nations  in  ordinary  hunting. 

The  auegai  of  the  Caffre  ia  a  jav«in  of  native  iron. 

Jaw.  1.  iiWadiinery.)  a.  One  of  two  oppo^ng 
members  capable  oS  being  moved  towards  and  from 


one  another ;  as  the  jates,  cheek,  chaps,  ehcps,  or 
mouth  of  a  vise  or  wrench. 

b.  The  cheeks  of  a  stone  or  ore-crusher,  one  of 
which  is  moved  relatively  to  the  other,  so  as  to 
break  the  material  fed  between  them.  In  the  ex- 
ample (Fig.  2715)  (7  is  the  moving  jaw,  and  B  i»  m 
relatively  stationary  abutment  The  mavennnt  of 
the  jaw  £  is  by  an  eccentric 

c.  The  opposed  portions  of  a  shearing-machine 
or  punch,  which,  by  moving  past  each  other,  cut  the 
bar  or  sheet  of  metal  placed  between  them. 

2.  (Railway-cars.)  The  guard-plates  in  which 
the  axle-boxes  of  railway-cars  play  vertically  as  the 
springs  yield  and  recoiL    The  hmmnga  or  pedestals. 
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8.  (Ndulioat.)  a.  The  forked  end  of  a  boom  or 
safT,  which  partially  embraces  the  maat  The 
branches  of  the  jaw  are  called  homt,  and  are  nnited 
by  the  joiff-ropc. 

b.  The  space  in  the  ihell  of  a  tackle-block  occu. 
pied  by  the  dieave. 

Jaw-ler'er.  A  reterinary  instrument  For  open- 
ing the  months  of  animak  for  the  administntion  of 
medicine. 

Jaw-toolfl.  Tools  having  the  capacity  for  grasp- 
ing, as  between  jaws  or  fingers.  See  under  the  fol- 
lowing heads :  — 


Animal  •clutch. 

Articulator. 

Balance-vise. 

Barrel-vise. 

Bench-vise. 

Bloom-hook. 

Bolt-cutter. 

Bottling-pliers. 

Bullet-mold. 

Bnrling-irons. 

Burr-cutter. 

Buttonhole-cutter. 

Calipers. 

Calking- vise. 

Cliimney-tongs. 

Clamp. 

Clincner. 

Clothes-pin. 

Clothes- tongs. 

Clutch  for  uay-elevator. 

Cool-tongs. 

Compasses. 

Costotome. 

Crane's-bill. 

Crimptng-tool. 

CrowVbill. 

Crucible-tongs, 

Cutting-nippers. 

Dividers. 

Drawing-pliers. 

Egg-tongs. 

El  bow- tongs. 

Entereotome. 

Forceps. 

Qaa-fitter's  tongs. 


Glazier's- vise. 


Grapnalls. 

GrHpple, 

Hand- vise. 

Humbug. 

Icf!-tong& 

Inside-calipen. 

Lasting-pincheis. 

Lazy-tonga. 

Monkey-wrench. 

Nail-clincher. 

Nippers. 

Kut-cracker. 

Pinchers. 

Rnching-tongs. 

Pipe-tongs. 

Pipe-vise. 

Pi  [«- wrench. 

Pliei-s. 

Pmning-sheais. 

Pucellas. 

Punch-pliers. 

Rivet-cuttor. 

Rotary  shears. 

Rnunding-tool. 

Suddler's-pincheFL 

Saw-vise. 

Scissors. 

Shanks. 

Shears. 

Snipe. 

Spnng-vise. 

Suspending-clutch. 

Tongs. 

Tube-cutter. 

Tweezers. 

Vise. 

Wrench. 


Jaw-w«d^   A  wedge  to  tighten  the  axle-box 

in  the  jaw  or  guard  of  a  railway  car-truck. 

Jaan.  {Fabric.)  a.  A  twilled,  undressed  cloth, 
having  a  cotton  chain  and  woolen  fdling. 

b.  A  twilled  cotton  goods,  striped  or  white.  Sati-.t 
jean  has  a  different  twill,  whicn  gives  it  a  smooth, 
glossy  surface. 

Jeazm.  (l^autiad.)  A  fourfold  tackle  by  which  a 
lower  yard  is  swayed  or  druek.  The  npper  block  of 
this  purchase  usually  hangs  from  the  treUle-lTUa. 
Jeen:  jeer-biU. 


Jed'ding-4ixe.  A  stone-mason's  tool.  It  has 
one  tlat  face  for  knocking  off  prelecting  angular 
points,  and  a  pointed  peen  for  reducing  a  surface  to 
the  required  form.    A  eavti> 

The  tax  or  zax  is  a  slate-worker's  axe. 

Jag.  A  templet  or  gage,  one  of  several,  for  veri- 
fying  shapes  of  parts  in  gun  and  gun-stock  making. 

Jem'my.  1.  (Fabric.)  A  species  of  Scotch  woolen 
cloth. 

2.  A  small  crow-bar. 

Jen'i^.  (AnnniH^.)  A  form  of  apiuning-ma- 
cbiue  invented  by  Jacob  Haigreaves.  A  pkyful 
adaptation  of  the  word  engine.     See  Spikniko- 

JENNY. 

Jet.  1.  The  apriu  of  a  type,  which  is  broken 
therefrom  when  the  type  is  cold. 

2.  A  solid,  dry,  bla«K  lignite,  harder  than  asphalt 
and  glossy  iu  its  fracture. 
8.  A  spout  of  water  in  a  fountain. 
Jat-pamp.   A  pump  stated  to  have  been  origi- 
nally contrived  to  empty  the  pits  of  submerged 
water-wheels.    It  acts  by  the  pressure  of  a  column 
of  air  passing  through  an  annular  throat ;  or  con- 
versely, an  annular  jet  around  a  central  orifice.  It 
haa  since  been  used  in  oil-wells.    See  Ejector. 
Jette.   The  starling  of  a  bridge.    See  Starliko. 
Jaftiiic-oat.    iArckitecture.)    The  projection 
of  a  corbel  or  molding  beyond  the  general  surface. 
Jafty.  l.(Z/y- 


draulic  Enginetr- 
ing.)  a.  A  con- 
struction of  wood, 
rubble -stone,  or 
masonry  project- 
ing into  the  sea 
and  serving  as  a 
wharf  or  pitr  for 
landing  and  ship- 
ping, or  as  a  mole 
to  protect  a  har- 
bor. 

Although  lim- 
ited to  no  parUca- 
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lar  form,  a  ver^  com- 
mon construction  of 
the  jetty  is  a  timber 
framing  A,  secured  by 
piles  or  loaded  with 
rubble.  It  is  often 
built  in  the  manner  of 
a  sea-wall ;  having  a 
double  row  of  sheeting 

f tiles,  the  interval  filled 
n  with  nibble  or  be- 
ton.  The  latter  is  ex- 
cellent. The  term  jetty 
is  also  applied  to  ex- 
pensive and 
solid  erec- 
tions of  ma-  ^ 
flonry,  and  to 
ft^rrfa  or  land- 
ing-places for 
boats. 

Telord's 
jetty  fat  the 
eastern  arm 
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of  Kinfptown  Harbor,  Ireland,  is  an  example  of  a 
jetty  made  of  rubble,  with  a  track  and  parapet  of 
conrsed  masonry.  The  foreshore,  in  most  works  of 
this  kind,  is  faced  with  jdtched  stones,  that  is,  an 
onter  layer  in  which  the  undressed  stones  are  not 
laid  at  random,  but  deposited  end  on,  beginning  at 
ttw  lower  edge,  and  so  caused  to  bind  and  become 
matually  sustuning. 

Jettiefl  of  maaoitiy  (C)  have  osually  aMar  faemga 
and  fuarimga  of  mbblfl  or  concrete.  The  walls  filled 
in  with  beton  will  be  nearly  equal  to  a  solid  mass  ; 
in  fact,  beton  itself  makes  a  wall  of  such  tenacity 
that  its  strength  is  eqnal  to  a  homogeueons  block. 
When  the  ashlar  maacmry  is  filled  in  with  earth  it 
TMiaires  a  bond ;  when  tnia  is  of  masoniy,  the  conn- 
torforts  teke  the  fonn  of  dtrlsion-walls,  which  thus 
reduce  the  jetty  to  a  series  itf  compartments.  The 
stones  of  th^  horizontal  bonding  conrses  should  be 
cramped  and  joggled  tt^ther,  and  the  top  carefully 
pavea  to  prevent  infiltrfttion. 

The  southern  jetty  {D)  of  the  port  of  Havre  is  ex- 
poaed  to  violent  storms  and  a  powerful  littoral  cur- 
rent. It  exemplifies  the  ashlar  fadof^  horizontal 
bonding-walls,  rubble  filling,  paving,  parapets, 
Mitons  of  piles  and  piem-perdue  to  protect  the  foun< 
dations  from  the  repercussion  of  the  waves,  all  exe- 
cuted in  a  style  which  has  provoked  the  admiration 
of  those  who  have  nnderstandingly  examined  it. 

In  the  course  of  the  improvement  of  the  mouths 
of  the  Rhine,  the  northern  arm  of  the  Haese  is  be- 
ing widened,  dredged,  and  extended  into  the  sea 
by  jetties  of  about  1,200  feet  long  and  1,000  yards 
apart.  The  mode  of  their  coDStmction  is  as  fol- 
lows: — 

Long  fascines  are  formed  of  brushwood  and  placed 
npon  toe  shore  near  the  site  of  the  works  ;  they  are 
laid  in  courses,  each  course  being  at  right  angles  or 
obliqne  to  the  previous  one,  until  a  thicknos  of 
about  three  feet  haa  been  obtained  ;  strong  stakes 
are  then  driven  through  the  mass  at  frequent  inter- 
TtAst  which  project  about  18  inches  at  the  bottom, 
and  12  inches  at  the  top.  The  stakes  are  then  tied 
together  with  a  willow  oinding.  The  work  is  made 
in  sections  measuring  about  40  yards  by  20  yards. 
When  competed,  it  is  floated  to  the  site  of  the  jetty, 
and  snnkinto  its  place  by  being  evenly  loaded  with 
iMsalt  stone,  which  is  brought  down  the  Rhine 
from  quarries  near  Audemach,  Piece  after  piece  of 
this  sort  of  work  is  arlded,  until  it  covers  the  whole 
iMeadth  of  the  base  of  the  jetty  for  a  portion  of  its 
Imgth,  after  which  another  layer  is  formed  in  the 
same  manner,  and  m  on  nntil  the  ret^oisite  hight 
and  breadth  of  the  jetty  have  been  obtained,  when  a 
flrath  length  in  advance  is  commenced.  The  pro- 
jecting stakes  soon  take  lirm  bold  of  the  layers  above 
and  b^ow  them,  the  sand  silts  into  the  interstices 
of  the  brushwood,  and  in  a  few  years  forms  an  almost 
impenetrable  mass,  which,  when  consolidated,  is  cov- 
ered with  a  paving  of  lai;ge  bawlt  atones. 
b.  A  B^ctnre  nmnd  the  piled  fonndation  of  a 
bridge  pier. 
WIT.  2.  The  part  of  a 

Ira ilding  which  jets 
or  juts  over  beyond 
the  ground  plan. 

J«w'ei.  1. 
{WaUkmaking.)  A 
crystal  or  precious 
stone  forming  a 
bearing  for  the 
pivot  of  an  arbor  ; 
especially  used  in 
watches. 

WatA-Jopil.  The  baUnce  jew- 


el always  has  an  eud-gtone,  or  cap  c,  the  balance  run- 
ning on  the  end  of  its  pivot  in  order  that  it  may 
have  the  utmost  freedom  ;  the  pivot  being  bat  the 
T^js  of  an  inch  in  diameter.  Diamonds  are  some- 
times used  for  end-stones,  but  rarely,  if  ever,  for 
jewels,  it  being  next  to  impossible  to  drill  a  bole 
sufficiently  small  in  so  hanl  a  substance. 

The  invention  of  t^e  prooeas  of  drilling  holes  in 
mbies  ia  attributed  to  U.  Fazio,  s  naUve  of  Qenen, 
who  introduced  it  Into  London  in  the  year  1700. 

Rubies  are  used  as  jewels  in  good  watches.  They 
are  the  hsnlest  stone  that  can  m  drilled,  but  cheaper 
stones,  such  as  crystals,  garnets,  etc.,  and  even  guss 
of  hard  quality,  are  often  used. 

The  lower  portion  of  Fig.  2717  represents  on  an 
enlarged  scale  the  jeweled  pivot-hole  for  the  verge, 
or  the  axis  of  the  balance  of  a  marine  chronometer, 
a  is  a  hardened  steel  pivot,  which  is  turned  with  a 
fine  cylindrical  neck,  and  is  made  convex  at  the 
end  ;  the  jewel  consists  of  two  stones  ;  one  b,  usually 
sapphire  or  ruby,  is  convex  abore  and  concave  be- 
neath, of  two  different  curvatures  to  thin  it  amy  in 
the  middle,  where  the  pivot-hole  ia  drilled. 

The  other,  e,  celled  the  topsione  or  end-done,  is 
gnuerallv  a  ruby  of  plano-convex  form,  or  else  a 
diamona  cut  with  facets.  The  fiat  side  of  this 
touches  the  end  of  the  pivot. 

The  rubies  or  sapphires  from  which  the  jewels  sre 
made  are  sometimes  split  to  the  req^nisite  thickness, 
but  an  commonly  alit  ny  arevolvingiron  diskchaised 
with  diamond-powder  and  oil.  When  sliced  they 
are  ground  parallel  on  a  flat  plate  of  copper  mounted 
on  a  lathe,  into  the  face  of  which  small  fragments 
of  diamond  have  been  hammered,  and  afterwards 

Solished  on  a  similar  plate  with  fine  diamond-pow- 
er. They  are  sfterwards  turned  circular  and  their 
edges  beveled.  In  turning  their  faces  to  concave 
and  convex  form  a  fragment  of  diamond,  mounted 
on  a  brass  wire,  is  nnjuoyed. 

Drilling  out  the  holes  is  also  effected  a  splinter 
of  diamond  mounted  on  a  wire,  this  is  usually  ac- 
complished at  two  operations,  drilling  into  the  two 
sides  successively,  after  which  the  interior  ia  pol- 
ished with  a  fine  steel  wire  and  diamond-powder. 

2.  A  precious  stone  ;  a  gem.  See  GEM-ctrmxo ; 
Skal;  Diamond;  Strabs;  Doublet;  Brilliakt, 
etc. 

The  proficiency  of  the  ancient  Egyptians  in  the 
ornamental  arts  is  well  shown  in  collections  of 
Egyptian  jewelry.  One  ancient  collection,  datiiig 
back  to  1000  B.  c,  is  in  the  possession  of  the  Sul- 
tan, and  comprises  ear-rings,  necklaces,  seal-rings, 
and  amulets.  The  workmanship  is  of  the  most 
beautiful  description.  Many  handsome  specimens 
are  also  in  the  Museum  of  the  Historical  Society  of 
New  York.  The  museums  of  Europe  are  ricn  in 
specimens  from  Phcenician,  Egyptian,  Etruscan, 
Greek,  and  Roman  sources. 

Jew'el-blook.   {NavHeal.)   A  block  at  the 
yard-arm  of  a  ship,  for  the  halyard 
of  a  studding-sail  yaid  to  pass 
through. 

Jew'el-era'-rad.  Croons. 

Jaw'el*Mf  tar.  ( WaUh,)  A 
circular  steel  cutter  having  a  con- 
cave end  with  a  circumferential  an- 
finlar  edge,  which  slightly  exceeds 
m  circumference  the  bezel  into 
which  the  jewel  is  to  be  fitted,  and 
by  which  a  circular  burr  of  metal 
is  pnshed  down  npon  the  jewel. 

Jew'ft-harp.  1.  {NautietU.)  The  

shackle  by  which  a  cable  is  bent  to  ^M.'^ 
the  anchor-ring.  Jrmt-SMtr. 


ng.  2718. 
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8.  (Jfaaie.)  An  initranient  having  a  tongue  vi- 
brated by  the  finger  and  a  frame  hud  against  the 
teeth  for  a  aonnding-board. 

Jew's-harp  Shack'le.  A  clevis  and  pin  where- 
by the  chaiu-cable  is  bent  to  tbe  anchor, 
Jewa'  pitch.  Asphaltum. 
Jib.  1.  i^Nautieal.)  A  lat:ge  triangular  sail  aet 
on  a  stay,  forward  of  the  fore  atay-sail,  between  the 
fore- top  nuwt-head  and  jib-boom  In  large  veseels. 
It  ocoupies  a  position  between  the  mast-head  and 
bowsprit  in  cutters,  schooners,  and  amaU  craft,  and 
does  not  neceasarily  run  on  a  stay. 

Jibs  are  known  by  various  names,  acconling  to 
position,  etc.,  as  tnner-jib,  outergib,  attmdi7ig'}ihf 
fiying-}\\>,  a^nnitte-jib,  atorm-nh,  jio^f-Jib$,  etc. 

A  jih-topaaU  or  balloon-jtb  extends  towards  the 
topmast  head,  and  in  cutter  yachts  is  sometimes  a 
Tery  lai^  sail. 

S.  (JMChinery.)  The  extended  arm  of  a  cnae  ;  or 
that  spar  of  a  dwnck  which  is  stepped  at  the  bottom 
and  connected  bv  tackle  at  the 
Kg  37IS.  top  to  the  vertical  post.  The 

rt  a  is  nuintainetl  vertical 
,  guys,  and  tbe  tackle  af- 
fords  a  means  for  adjusting 
the  inclination  of  the  jib  b, 
the  /all  beiug  carried  from 
the  top  of  the  post  to  a  small 
erab  on  the  ground,  distinct 
from  the  lamr  crab  which 
operates  the  noiBtiiig-taeUe. 
See  Cbakb  ;  Derrick. 

The  jib  of  a  derrick  is 
stepped,  and  is  adjustable  in 
inclination.  The  jib  of  a 
crane  is  fast  to  the  frame  and 
rotates  horizontally  writh  it, 
or  is  joornahid  to  tbe  frame 
Jib  and  Pott.        and  is  aifjnstable  thereon. 

Sometimes    vertically,  for 
hi^t ;  always  horizontally  for  sweep. 

Fig.  i271d  fihows  the  modn  adopted  for  hoisting 
the  successive  sections  of  the  stand-pit>e  for  the  E^t 
London  Water- Works,  a  is  a  jib-post,  securel  by  a 
hoop  to  the  atandlng  portion  of  the  pipe  e  ;  6  is  the 
jib  ;  d  is  the  section  to  be  hoisted  into  place  ;  «  e 
are  guy-ropes  ;  the  falls  of  the  hoisting  and  the 
jib-taoUes. 

Jib-boom,  (ifauiical,)  A  movable  spar  running 
out  beyond  the  bowsprit,  for  the  purpose  of  affording 
a  base  to  the  jib  in  large  vessels,  and  to  the  flying* 
jib  in  schooners  and  smaller  craft. 

Jlb-dooT.  A  door  made  fiush  with  the  wall  on 
both  sides. 

Jib-frame.  {Steam-engine.)  The  upright  frame 
at  the  sides  of  a  marine-engine,  connecting  the  cyl- 
inder, condenser,  and  the  framing. 

Jib-l'ron.  {yatUical.)  The  traveler  of  the  jib. 
An  iron  hoop  fixed  to  the  jib  and  sliding  on  the  boom. 

Jlb-atay.  (Steam-ejigiTu.)  A  portion  of  the  stay- 
frame  of  a  marine  steam-engine.   See  Jib-frame. 

Jlfr  1.  A  handy  tool.  The  name  is  applied  to 
various  devices,  and  in  many  tradna  amall  ana  simple 
machines  are  called  jigs.  In  the  armorer's  aet  of 
tools  we  find  cited,  — 

Drilling-jig.         Milling-jig.  Tapping-jig. 
Filing-jig.  Shaving-jig. 

3.  A  trtdling  bait,  consisting  of  a  bright  spoon 
and  an  attached  hook.  A  ball  of  light  metal  on  a 
hook. 

Jig'ger.  1.  {Pottery.)  a.  A  horizontal  table  carry- 
ing a  revolving  mold,  on  which  earthen  vessels  are 
Bhaped.   A  potters' -wheel  i  a  thrmoing  wheel 


b.  A  templet  or  former  which  Is  need  in  shaping 
the  interior  of  a  crucible  or  other  vessel  when  the 
clay  is  upon  the  wheel.  See  Fig.  15S6,  tuyra.  See 
aUo  "Lecons  de  C^ramique,"  Vol  II.  p.  122  et  al.  ; 
also  "  Ffldnpath  I'orcellsn,"  Weimar,  1835,  Figs.  79, 
80,  82,  Taf.  VII. 

2.  {Felting.)  To  harden  and  condense  a  felted 
fabric  by  rejieated  quick  blows  from  rods,  or  by  a 
platen  or  platens  having  a  rapid  vibratory  motion. 

A  machine  for  felting  tiuer  by  an  intermittent 
rolling  action  upon  the  material,  which  lies  upon  a 
table,  and  is  kejit  warm  and  wet. 

3.  {Niiutieai.)  a.  A  double  and  single  block- 
tackle,  used  for  such  joba  as  holding  on  to  the  ca- 
ble, abaft  tbe  capstan,  as  the  cable  is  heaved  in. 
Also  used  in  hauling  home  the  topsail  sheet  and 
other  similar  work. 

b.  A  small  tackU  attached  to  the  lught  of  another 
rope,  to  increase  the  purchase. 

c.  A  supplementary  sail  rigged  on  a  mast  and 
boom,  from  the  stem  of  a  cutt«r  or  other  vessel. 

d.  A  small  mast  erected  on  the  stem  of  a  yawL 

e.  A  fishing-vessel  whose  rig  corresponds  to  that 
of  a  cutter,  excepting  a  small  mizzen  in  the  stem. 

/.  A  weighted  line  with  several  hooks,  set  back 
to  hack,  dropped  into  the  water,  and  suddenly  jerked 
upward  to  catch  tish. 

4.  {Coopering.)  A  drawing-knife  with  a  hollow- 
ing bUde. 

6.  {Leather.)  A  machine  for  graining  morocco 
leather,  consisting  of  grooved  boxwood  Toilers  fitted 
in  a  frame  saspended  from  the  ceiling,  and  swung 
backward  and  forward  like  a  pendulum. 

6.  {Metallurgy.)  A  riddle  or  sieve  shaken  verti- 
cally in  water,  to  separate  the  contained  ore  into 
strata,  according  to  weight  and  consequent  richness, 

Tbe  ancient  Iberians  washed  gold-bearing  earth  in 
baskets  in  the  time  of  Strabo. 

The  sieve  a  commonly  consists  of  a  hoop  with  han- 
dles, and  a  bottom  of  sheet-brass,  finely  peribrated. 
It  is  used  by  striking  it  squai-ely  upon  the  water,  and 
giving  it  a  semi-rotation  simultaneously,  to  sort  the 

{mlverized  ore  according  to  gravity  ;  the  ore  being 
tfted  l^  the  incoming  water  from  below,  and  tlw 


Jiggir  and  Jigginf-MaekinM. 

heavier  portions  settling  first.  The  lighter  portions 
are  scraped  from  the  top,  and  the  lower  stratum  re- 
moved for  smelting  or  rarther  concentration. 

The  object  is  to  keep  the  particles  suspended  for 
a  short  time  in  water,  so  as  to  give  the  heavier  por- 
tions a  chance,  by  rapid  subsidence,  lo  arrange  them- 
selves as  the  lower  strata  in  the  sieve ;  the  finest 
portions  pass  through  the  meshes,  settle  in  the  vat, 
and  are  subsequently  washed  in  a  budtUe. 
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Several  applications  of  machinery  to  thia  purpose 
may  be  noticed. 

In  one  (6)  a  heavy  sieve  is  snnpended  from  a  lever, 
which  has  a  horizontal  roller  for  a  rocking  axis.  The 
lever  is  worked  by  a  man,  who,  by  a  sattatory  mo- 
tion, alternately  lifts  the  jigger  from  the  water  and 
allows  it  to  slap  down  aj^in,  raising  the  ore  in  the 
sieve,  as  tuts  been  stated.  There  are  several  other 
applications  of  niarhinery,  perhaps  bs  nearly  allied  to 
this  as  any  other,  and  may  here  be  noticed, 

1.  Submerged  sieves  agitated  by  steam  or  water 
power. 

2.  Submerged  sieves  in  which  the  water  is  iatro- 
dnced  in  an  active  current  from  below. 

8.  A  box  with  a  tight  wooden  floor,  with  an  an- 
nular metallic  trough  pierced  with  holes,  provided 
with  movable  sieves.  In  the  middle  of  this  circular 
system  is  a  cylinder  in  which  a  piston  plays,  the  ef- 
fect being  to  alternately  elevate  and  depress  the 
level  of  water  which  passes  through  the  sieves  as  it 
flows,  and  thus  lifts  the  charges  contained  therein. 

4.  The  jtgKiug-sieve  is  attached  to  the  end  of  a 
vertically  rvciproeatiug  rod  moved  by  a  lever,  which 
is  oscillated  by  a  wiper-wheel  on  a  rotating  shaft. 
The  effect  is  similar  to  that  just  de8cri>ied,  the  layer 
of  ore  in  the  sieve  being  lifted  as  the  sieve  is  slapped 
down  into  the  water,  the  tendency  of  the  heavier 
particles  to  settle  first  ^dually  sorting  the  ctiai^ 
into  strata  of  varying  weightand  consequent  richness. 

Jlg'ger-kiilfa.  A  drawing-knife  with  a  blade  bent 
at  one  end  and  curved  at  the  other,  used  by  wheel- 
wrights. 

Jlg'glng-iiui'-ohiiie'.  One  in  which  thn  pulver- 
ized ore  falls  on  to  a  sieve,  where  it  is  agiuted  by  a 
nke,  in  water  which  is  caused  to  pulsate  by  an  in- 

t\g.  2iZl. 


Jigginic-  Mathini. 

teimittent  plunger.  The  small  and  heavy  particles 
fall  through  and  are  sorted  by  an  ojiposing  stream 
of  water;  the  heavy  and  larger  fall  into  a  ragging- 
box,  and  the  light  are  washed  off. 

JlS-»aw.  A  vertically  reciprocating  saw,  moved 
by  vibrating  lever  or  crank-rod,  as  in  rig,  2722,  in 
which  the  saw  is  arranged  between  two  sliding  head- 
blocks,  to  the  upper  one  of  which  is  attache(I  an  iit- 
dex  to  mark  the  bevel,  a  vernier  plate  being  fixed  to 
the  circular  iron-banded  timber  to  which  the  blocks 
are  secured  by  braces.  It  is  moved  by  a  segment  of 
a  cog-wheel  under  the  carriage,  gearing  and  working 
into  pinions,  and  by  a  pulley-hnnd  over  a  drum. 

Fig.  2723  is  a  form  of  portable  jig-saw,  which  is 
readily  attached  to  a  carpenter's  bench  or  an  ordi- 
nary table  by  means  of  a  screw-clamp.    The  iron 


arm  terminates 
in  the  guide  d, 
in  which  works 
the  spindle  to 
which  the  upper 
end  of  the  saw  is 
attached,  its  low- 
er extremity  be- 
ing similarly  held 
in  the  guide  un- 
derneath the  ta- 
ble. A  constant 
tension  of  the 
blade  is  main- 
tained by  the  bent 
springs  c  und  /. 
Motive  -  power  is 
commu  nicated 
from  the  treadle, 
which  may  be  at- 
tached, at  any 
convenient  point 
on  the  floor,  to  a 
rod  which  forms 
a  sleave  for  a 
smaller  rod,  which 
is  connected  with 
the  crank  of  the 
large  wheel  a. 
The  object  of 
making  the  rod 
in  two  portions  is 
that  it  may  be 
a(^usted  to  suit 
any  hight  of  ta- 
ble, and  afterward 
held  in  position 
by  the  set  screw. 
Around  the  cir- 
cumference of 


Fig.  2732. 


the  wheel  a  is  placed  a  covering  of  leather,  by  the 
friction  of  which  the  pulley  b  and  the  fly-wheel  con- 
nected  therewith 

are  actuated.    By  Hi-  tno. 

means  of  tlie  pit-  * 
man,  as  shown, 
motion  is  trans- 
mitted   to  the 
saw.    7  is  an  ad- 
justable metallic 
foot,  designed  for  i  ' 
holding  tlie  work  ^ 
in  place  while  be- 
ing operated  upon. 

dim-orow. 
1.  An  imjilement 
for  bending  or 
straighten  ing 
rails. 

In  the  examples, 
Aiaa,  screw  ma- 
chine, in  which 
the  rail  ties  upon 
the  hooked  feet. 

£  C  are  hy- 
dranlic  Jim- 
crows  with  dif- 
ferent modes  of 
presentation,  the 
upper  one  being 
a  Tail '  bender, 
and  the  lower  one 
(C)    a  shaft- 

straightener,  and  PoniAU  Jii-Saw. 
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may  be  useil  ou  a  rod  in  u  lathe,  TLe  jack  anivels 
round  in  the  frame  bo  that  the  handle  may  be 
worked  in  any  direction. 

2.  The  jim-crow  planing-machine  Is  famuhed 
with  a  revertiiiig  tool,  to  plane  both  ways,  and  named 


rtg.  ZT». 


f  1 

pin  a  a  let  into  thn  ^s-  27%. 

adjacent   faces  of   

two  Btones  to  pre-  -"^  W~~r~^ 

serve     them      in  V-  ■     k   f^.  r 

proper  relative  po-  a  a 

sition.  It  may  vary 
in  form,  and  may 
approach  in  its 
shape  either  the 
Dowel  or  Cramp 
(which  aee). 

Th(f  stont^  of  the 
Parthenon  at  Ath- 
ens were  united  by 
oak  juggles. 

2.  (wrcAtteriure.) 
In  pi.  Shoulders 

on  a  truaa-poflt, 
which  support  the 
lower  ends  of  OrvU  Jaaf**' 
or  (traces. 

Jog'gle-beam.  {Carpentry.)  A  built  beam,  1 
parts  of  whirh  are  j<^led  together. 

Jog'glo-Jolnt.  (Masmry.)  A  mode  of  anili 
the  stoneu  of  ashlar  masonry,    (a  a,  Fig.  2725.) 

Jog'gile-pleoe.  {Carperttry.)  The  upright  nw 
ber  in  the  middle  of  a  tniss.    A  Hng-poU. 

Jog'gltt-pOBt  {Carpentry.)  A  post  havi 
flhoiiMf  ry  to  receive  the  feet  of  atmts.  See  b,  ¥ 
2725  ;  also  KiNO-PORT. 

Jog'gle-trtua.  {Carpentry.)  A  hanging-pi 
tnisa  with  only  one  post. 

Jog'gle-work.  {Matonry.)  Work  in  whi 
the  countes  are  secured  by  joggle*,  aa  at  Fig.  27' 
80  a«  to  prevent  their  slipping  on  each  other  ;  as  t 
counes  of  an  abutment  undej  the  thrust  of  au  an 
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from  ita  peculiar  motion,  as  the  tool  Is  iih]p  to 
"wheel  about  and  turn  about."  The  table  is  iri'iveii 
endways  by  a  f|nick -threaded  screw,  which  iillawa 
the  driving  mntinn  to  be  placed  at  the  end- 

Jlm'my.    A  short  crow-bar. 

Jln'gal.  A  large  musket  used  as  a  vall-pipce  in 
China  and  India. 

Jin'elet  A  ball  within  a  spherical  b^ll,  ^^hl  h 
acts  as  a  clapper. 

Jln'n^-road.  (SfiiiiTig.)  An  inclined  rood  in 
a  coal-mine,  on  whir;h  loaded  cars  descend  by  gmvity 
and  elevate  empty  ont^  Also  known  locally  in 
some  paits  of  Eni;land  as  a.  jiff-brow. 

Jo'bant-nalL  (LocJamiihing.)  A  thick-headrd 
nail  (rf.  Eng.  jobber-itowl ;  a  blockhead;  a  num- 
skull).   A  dog-nail. 

Jook'ey-pad.  {Saddiery.)  A  knM-pad  on  the 
forepart  of  a  Middle. 

Jook'ey-stlck.  A  stick  five  or  six  feet  long, 
which  is  connected  at  one  end  to  the  hame  of  the 
near  horse  of  a  pair,  and  at  the  other  end  to  the  bit 
of  the  off-horse,  to  keep  him  at  a  distance.  Used  in 
connection  with  a  single  line,  the  favorite  mode  of 
driving  a  team  in  most  jiarts  of  the  West,  many 
parts  of  the  .South,  and  worthy  of  adoption  by  all. 

Jog.    {Afachitiery.)  A  square  notcn. 

Jos'gle.    1.  {Afaaonry.)    A  joint-piece  or  doael- 
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JoAn'er.  A  irooil-wOTking  machine  for  Aoing  va* 
rioos  kinilH  of  work,  sach  u  sawing,  planing,  and 
thicknessing,  mortisiiig,  tenoning  (single  or  double), 
crosB-cutting  and  aquarin^-up,  grooiring,  tongueing, 
rabbeting,  miteiing,  molding  and  beading,  chamfer- 
ing, wedge-cutting,  boring,  and  a  great  variety  of 
otmr  opeiations. 

AttachaUe  parts  adapt  the  machine  for  certain 
(laties,  such  as  ripping  out  or  for  tenoning,  for  in- 
stance ;  the  illustrations  show  it  as  adapted  for 
crofiSMjnttinj;  and  for  planing  or  molding. 

Join'or'B-olila'aL   A  thin-bladed  paring  chisel. 

Joln'«r's-<daiiqp.   A  carpejiter's  appliance 
in  gluing  ap  doora  tod  other  wide  objects ;  the  pur- 

llf.  tin. 


poae  of  the  amngement  in  the  example  U  to  adapt 
It  to  fold  into  a  small  compass  when  not  in  ute. 
See  alflo  Carprnter's-clahp. 

yoin'Btm-gHtsa.  A  scribing  tool  to  make  a  mark 
on  a  board  parallel  to  the  edge  of  the  latter. 

Joln'flr'^-pUiM.  A  bench-i^e  for  facing  and 
nwtcfaing  boards. 

Join'er'a  TOola.   See  Wood-workino  Toou 

AMD  UACHtXES. 

Jcrfn'er-y.  As  distin^ished  from  carpentry,  the 
mrt  of  framing  the  finiahiag  woric  of  houses  ;  doors, 
windows,  shutters,  btinda,  cnpboards  ;  hand-railing 
of  stairs,  balconies,  and  galleries  ;  manti'l-pieces  (if 
of  wood),  the  conKtmction  of  permanent  fittings, 
and  the  covering  of  all  rough  timber. 

The  carpenter  is  suppomd  to  nse  the  axe,  adze, 
chisel,  and  saw,  and  h&a  to  make  and  place  the  wall- 
plates,  joists,  and  other  floor-timbers,  floors,  stair- 
case, the  woodwork  of  the  roofe,  wooden  partitions, 
and  those  portions  of  the  fmmes  of  windows,  doors, 
and  akyli^ts  which  are  bniU  into  place.  * 

Joint.  A  jnnotion  or  mode  of  joining  parta  in  i 
■trnetiue. 


1.  iCarpaUTy.)  A  mode  of  securing  together  the 
meeting  edges  of  wooden  structures. 

The  araight  joint  is  where  the  edges  make  *  butt- 
joint,  being  planed  atrauht. 

a,  the  b^id  conceals  the  joint. 

h,  may  be  nailed  from  both  edgea,  and  has  a  jog 
to  prevent  sliiipiug. 

e,  em^oyea  for  pilasters  ;  it  has  interlocking  jogs, 
which  f^ve  a  poaitiTO  hold. 

d;  smploved  for  skirtingi,  dadoes,  backs,  and 


back  linings  of  windows,  doors,  jambs,  and  internal 

angle-tinisning. 
e,  miter-joint. 
/,  dovetail -joint. 
g,  square  joint. 
A,  rabbet-joint,  with  beads, 

1.  tongue  and  groove  joint. 
},  feather-joint. 

Otlier  joints  are  known  by  some  peculiarity  or 
finish  or  application,  as :  Bracket,  chamfered, 
covering,  diamowi,  frontal,  plain,  tide,  suicided 
joints. 

To  joint  is  to  plane  straight  the  edges  of  boarda. 

2.  (Flumbing.)  The  sheets  of  sheet-metal  rooting 
are  joined  by  a  drip-joint  k  or  &  flaahinq-joiiU  I  in 
cases  where  the^  are  not  soldered.  The  drip  is  used 
when  the  jrant  is  tciih  the  current,  and  serves  as  a 
conductor  for  water.  The  flashing  is  a  cap  strip 
where  the  edges  of  the  sheets  meet  on  a  pr6jecting 
ridge.   See  uso  Angle-joint. 

A  JtuA  joint  or  jnmp  joint  is  a  ftutt-joint  covered 
with  a  plate  on  the  inner  side,  called  the  butt-plaU. 
In  a  (adjoint  the_pieces  overlap  each  other. 

3.  (J/osonry.)  The  faee-joinia  of  vonssoirs  are 
those  which  atipear  on  the  face  of  the  arch. 

The  vertical  joint  is  between  stones  of  the  same 
course. 

The  horiEontal  joint  is  between  oonrses. 
The  eouning-joint  is  the  joint  between  the  courses 
of  voasBoin. 

The  h«tdiiitg-JoM  is  that  between  two  Tonssoirs 
in  the  same  course. 

The  ftuaKjeimi  is  tilled  up  to  the  face  by  pointing 
with  mortar. 

4.  (Bookbinding.)  The  lateral  projection  of  the 
back  to  correspond  to  or  cover  the  thickness  of  the 
sidn. 

See  also  und«r  the  flawing  heads : — 


Abuttinfj-joint 

Angle-joiDL 

Back-joint. 

Ball  and  socket  joint. 

Bayonet-^oint. 

Beaking-joint. 

Belt-clasp. 

Bevel-joint 

Break -joint 

Butt-joint. 

Colkin^-joint. 

Carvet-joint 

Clincher-joint. 

Cloee-butt  joint 

Cog. 

Compass-joint 

Cone-joint. 

Coupling. 

Connung-joint 

DovetaiL 

Dowel. 

Drip-joint. 

Elbow-joint 

Expansion-joint. 

Face-joint. 

Faiitail.point 

Faucet-joint 

Feather-joint. 

Fish -joint 

Flange-joint 

Flashing-joint 

Flush  ^oint 

Folded-angle  junt 

Gimbal-joint 

Oronnd-joint 


Halving. 

Heading-joint 

Hinge-joint 

Joint-chair. 
Jointer. 

Joiut-fastening. 

J<rfnt-file. 

Jointing-plane. 

Jointing-rule. 

Joint-pliers. 

Joint-saw, 

Joint-atooL 

JwUit-wire. 

Jump-joint 

Knee-joint 

Lute, 

Miter-joint 

Mortise. 

Notching. 

Overlap-joint 

Pipe-joint 

Plumb-joint 

Prop-joint. 

Rabbet-joint 

Rail-joint 

Rivet-joint 

BoU-joint 

Rule-joint 

Rust-Joint 

Rustic-joint 

S-joint 

Scarf-joint. 

Shift-joint 

Splice-joint 
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Square-joint 

Stmt-joint. 

Surface-joint. 

^pher-joiut. 

T-joint 

Tenon-joint. 


Thimble-joint. 

To^Ie-joint, 

Tongue  and  groOTe  joint 

Union-joint. 

Unirfraal-joint 

Weld-joint. 


chair 


Joint-ohair.     (Bailroad.)     A  railway 
vhich  supports  the  ends  of  abutting  raila. 
Jolnt-ooap'Uiiit  A  form  of  nniveraal  joint  for 

lis- 27S9. 
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Joint- OM^inf. 

conpling  sections  of  shafting.    In  the  example,  tho 
piTotino;  iMtnts  enter  recesttes  cast  in  the  clamping- 
iron,  which  ia  made  in  two  parts,  held  together  liy 
a  bolt    See  also  JoiNT,  for  list  of  varieties. 
Joint'ed-mi'oro-soope.   A  po<:k«-t  microsoopc; 

in  which  the  handle  and  lens- 
holder  shut  down  against  the 
slide  OH  which  the  object  pliers 
arc  ailjnstable. 

Jointer.  (Jftumry.)  a. 
A  tool  for  filling  the  mortar 
cracks  between  courses  of 
bricks.    A  pointing  tool. 

b.  A  too]  for  marking  the 
'  mortar-joints. 

2.  {Coopering,}  The  alave 
Jointer  is  a  laige  stationary 
plane  on  which  the  edges  of 
the  staves  are  worked. 

The  heading  Jointer  has  a 
straight-edged  bit. 

The  backinrf  or  side  Jointer^ 
otherwise  called   the  over- 
sKavr,  haa  a  concave-edged 
bit  and  is  used  for  dressing  the  backs  of  stares. 

The  iitMaiv  has  a  convex-edged  bit  and  is  used 
for  dressing  tlie  inner  faces  of  staves. 

8.  A  bent  strip  of  iron  inserted  into  a  wall  to 
strengthen  the  joint 

Joint'ar-ldantt.  (,Co«menng.)  A  plane  five  or 
six  feet  long,  its  lower  end  resting  upon  the  ground, 
and  its  upper  end  supported  upon  a  prop,  the  in- 
clined sole  being  presented  upward  fur  the  stares, 
which  are  jointed  thereon. 

The  Hindoos  and  Cliinese  bore  a  hole  through  the 
front  of  a  plane  for  a  stick  whereby  a  boy  assists  by 
pulling  the  plane  across  or  alon^  the  work.  When 
the  plane  is  very  lai^^e,  the  Chinese  place  it  at  an 
angle,  resting  one  end  on  the  ground,  in  the  manner 
<rf  our  coopers  jotnicr. 

Jolnt-4ak'ten-ing.    (Railway.)    A  fish-bar  or 
other  means  of  locking  together  the  a<tjacent  ends 
of  two  railway  rails. 
Joint-file.   A  small  file  without  taper,  and  dr- 


culoi  in  its  crocs-section.  It  is  used  for  drutaing  out 
the  holes  for  the  joint-wire  in  anuff-boxea,  etc.,  and 
in  preparing  the  apertures  for  the  pintles  of  hinges. 

Joint-hinge.   A  strap-hinge.    See  Hinge. 

Jolnt'ing-^ane.  {Joinery.)  A  plane  with  a 
long  stock,  used  to  trae  the  edges  of  boards  or  staves 
which  art!  to  be  accurately  iitted  toother.  It  is  2 
feet  6  inches  lon^  and  the  woiIe  is  called  Moo^ 
ing  the  jointg. 

Jotntlng-rnlei  {Brieklay^.)  A  straight  nle 
about  six  feet  long,  used  by  bricklayers  in  marking 
with  white  paint  along  each  joint  of  the  brick* 
work.  Otherwise  called  pencUing,  and  designed  to 
render  the  joint  conspicuous. 

Jolnt-inpe.  {G<u-aj^ratvt.)  A  short  section 
of  pipe,  forming  a  connection  between  two  lengthy 
ana  usually  baring  threaded  sockets  into  which  the 
parts  are  screwed. 

Jolnt-pli'en.   A  pliers  adapted  for  securing  the 
joints  of  compasses  and  similar  instnimenta  ;'also  . 
one  by  which  the  hinging  of  watch-cases  is  as- 
sisted. 

Joint-MW.  A  saw  with  a  curved  working  face, 
used  in  making  the  Joints  of  ccanpaiaw  and 

other  similar  work.  "f  -  t!Zk. 

.J<4nt-«tooL  A  block  holding  up  the 
ends  of  parts  which  belong  in  apposition, 
as  railway  rails,  ways  of  vessels,  etc. 

Joint-Wire.  {fVaichTnaking.)  The 
tubular  wire,  sections  of  which  form  the 
joints  of  watch-cases,  lockets,  etc.  ;  a  piece 
IS  hard  soldered  to  each  leaf,  and  a  solid 
wire  runs  through  to  form  the  pintle.  It 
is  drawn  upon  a  piece  of  steel  wire,  one  end 
Iteiiig  tapere«l  off  with  a  file,  so  that  the 
tube  and  wire  are  grasped  together  by  the 
dogs  and  drawn  after  the  manner  of  a  solid 
wire.  JaiM'Sm. 

Joist.   {CarpeTUry.)   A  horizontal  tim- 
ber supporting  a  floor  or  ceiling  one  or  both. 

Single  floonng  is  formed  with  joists  reacliing  from 
wall  to  wall,  where  they  rest  on  plata  a  of  timber 
built  into  the  brick-work.  The  floor-boards  are 
nailed  on  the  upper  cdgea  <tf  the  joists,  whose  lower 
edges  receire  the  lathing  and  plastering  of  the  o^- 

ng.arss 


ings.  Doable  floors  are  constructed  with  stent 
binding  joists  bb,  a  few  feet  apart,  reaching  from  wall 
to  wall,  and  supporting  ceiling  Jaitla  e  e  which  carry 
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the  ceiling,  and  bridging  jmtU  «  e  on  which  are 
nailed  ttie  Hoor  boards. 

When  the  main  timbera  of  the  floor  are  ffirders  d 
vhich  rest  on  the  wall  platen  aud  support  the  bind- 
ing joiata  b  b,  the  floor  is  callol  framed  fioor.  The 
binding  joista  b  b  support  the  bridging  joists  e  e  and 
ceiling  joiata  e  e  as  before. 

The  trimining  joiats  are  short  joists  into  which 
trimmers  are  mortised.  Trimmera  are  pieces  around 
a  fire-hearth  or  a  hatchway,  where  the  coutinaity  of 
the  joists  is  broken. 

The  strength  of  joists,  of  equal  thickness,  is  as 
the  square  of  the  height  A  joist  4x6  has  oue 
qoarter  t^e  strsngth  of  a  joiat  4  x  X8.  The  Utter  is 
only  twice  as  laiige. 

Timber  is  weakened  by  sawing.  A  floor  of  16 
feet  bearing,  supported  \ff  12  joists  S  inches  square, 
1  foot  apart,  is  stronger  than  a  similar  floor  of  24 
joists,  8x4,  placed  edgeways,  6  inches  apart.  The 
qiuwtity  of  timber  ia  the  same  Id  both  case^. 

Jolly-bMt.  (Dutch  jol ;  Danish  jolk  ;  a  yawL  ) 
A  small  boat  used  for  the  general  mincellaneoos  work 
of  a  ship,  such  as  bringing  off  marketing,  etc. 

A  boat  of  thia  kind  attached  to  United  States 
vessels  of  war  is  called  a  dv^.  It  ia  clinker-bailL 
fhnn  16  to  20  feet  lon^  with  a  beam  from  .83  to  .29 
of  its  length. 

Jonff'iiaL  (^oe&^nery.)  That  portion  of  a  shaft 
which  rests  in  the  bearings. 

Joor'nal-lMU-illg.  {flaiMiierg.)  The  anpport 
of  a  shaft  or  azle,  geDerally  boxes  or  bniMi  in  a 
piUmo-blodc, 

Fig.  2733  shows  four  varieUes  of  jonmal'bearinga 
for  machinery. 

In  one  A  is  the  cap,  B  the  pillow  ;  i>  2}  are  screws 
with  set  nuts  for  a^ustraent. 

In  another,  the  lower  half  6  of  the  box  reati  in  an 
oil  reaeiToir  «,  from  which  the  lulmcant  is  led  up 
by  wicking  it. 

1  n  the  lower  figure'  to  the  left,  the  bearing  ia  made 
in  three  parts,  ecc',  movable  bymeaosof  the  wedge- 
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facea  ddoC  the  block  /  towards  a  common  center  to 
oompenaate  for  wear. 

The  right-hand  figure  below  shows  a  shield  above 
the  journal  to  prevent  the  oil  from  being  thrown 
through  the  joint  between  the  two  parts  of  the  box. 

Fig.  2734  shows  a  removable  oil-reaervoir,  which 
can  be  detached  without  disturbance  to  the  journal- 
box.  The  ends  extend  beyond  the  box,  with  cajia 
to  fit  over  snch  projections.  An  oil  iwssage  leads  to 
the  top  of  the  box,  for  the  conveyance  of  oil  to  the 
ti^  of  the  box  by  means  of  a  ca^Uary  substance^ 
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and  a  like  passage  on  the  other  side  of  the  box  con- 
ducts back  to  the  reservoir  any  surplus  oil  carried 
over  by  nieana  of  rapid  motion. 

Fig.  2786  showa  two  forme  of  journal-bearings  in 
suspended  hangers. 

In  the  one  to  the  left,  the  box  is  surrounded  by  a 
shell  whose  lower  portion  contains  the  oil  which  is 
rained  by  inclined  wires  in  the  sbouldeis  of  the 
shaft.  The  oil  is  carried  up  to  the  points  which  de- 
pend from  the  upper  portion  of  tne  diell,  and  it 
then  drops  into  the  oO-noles  of  the  box. 

In  the  other  view,  the  oil  is  carried  up  by  the  col- 
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lar  C,  distributes  right  and  left,  and  returns  by  the 
longitudinal  channels  I?.    H  H  tim  sediment-boxes. 

Fig.  2786  showa  a  number  of  bearings  for  axlee. 

Above,  to  the  left,  is  one  in  which  the  axle-ann  F 

rest*  on  a  wheel  D  which  revolves  in  the  oil-reser- 
voir. 

To  the  right  of  this  figure  is  one  with  anti-friction 
rollers  uround  the  shaft ;  these  are  prevented  from 
shifting  endways  by  the  circular  flanges  F  on  the 
axle  and  in  the  box  which  project  within  the  periphe- 
ral fTTooTM  in  the  roUera  D. 

The  circular  system  of  anti-fHction  wheels  for  a 
journal-bearing  u  described  in  Tate's  Enj^ish  pat- 
ent,  1802. 

Below  this  figure  is  one  in  which  the  anti-friction 
balls  are  used.  The  casing  has  annular  grooves  in 
which  balls  of  different  diameters  are  placed  alter- 
nately, 80  that  the  large  balls  will  all  turn  in  one 
direction,  and  the  small  balls  will  keep  the  large 
ones  in  position. 

To  the  left,  below,  is  a  view  of  a  railway  car  axle 
and  box.    See  Car  Axlf;-box. 

Fig.  2737  shows  a  joumHl-bearing  for  a  vertical 
nhaft,  with  journal-box  a  in  one  piece.  The  Jipin- 
dle  b  is  insertetl  from  below,  and  coupled  by  a  screw 
coupling  or  otherwiae.    The  bolt  above  affords  a 
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JhtriMf*  of  AwiMb  of  Axin. 

liMring  for  the  end  <^  the  spindle,  snd  the  hox  has 
ft  recp^acle  for  lubricant  Other  lobricating  cham- 
bers may  be  provided,  aa  shown  at  e. 

The  lower  portion  of  Fig.  2737  showa  an  atUnstR- 
ble  box  <>on»utinf;  of  two  portions  d  inside  the 
fitran  A  of  a  connecting  rod. 

Tne  lubricity  of  <hIs  or  their  comparatiTe  fitness 
for  the  lubrication  of  beariu^  and  [ncking-bozes 
may  be  ascertained  a  machine  which  determines 
the  amount  of  fiictional  motion  that  is  necessary  to 
produce  a  given  temperature. 

  Oirard's    patier  glitaani 

S78T.  employs  wat*>r  to  act,  first, 

by  its  pressure,  to  lift  the 
journal  to  be  lubricated  ; 
uid,  secondly,  its  fluidity 
to  form  s  liquid  bed  or 
cushion  between  the  journal 
and  its  box,  on  which  the 
journal  may  rest  in  its  revo- 
llutiou  without  touching  the 
metal  of  the  box  at  alL 

Water-bearins  for  steps 
and  shafts  is  described  in 
Bramah's  English  planinj;;- 
machine  patent,  1802.  He 
describes  it  bs  a  liquid  bear- 
ing for  step!)  of  vertical 
shafts,  and  makex  it  adjust- 
—  shift  by  pumping  in  liquid. 

a~~  yp/^^v  l    I     Known  also  as  paiier  glit- 
/  V  y**!  '  Ayrfraw/ic  pivot. 

Metal.    Melt  4  lbs.  copper  ; 
add,  by  degrees,  12  lbs.  best 
Joumal-SMring.        banca  tin,  8  lb<i.  regulus  of 
antimony,  and  12  lbs.  morft 
of  tin.    After  4  or  5  Ibe.  tin  have  been  added,  re- 
duce the  beat  to  a  dull  red,  then  add  the  remainder 
of  the  metal  as  above. 

This  composition  is  termed  ?uirdenirui ;  for  lining;, 
take  1  lb,  of  this  Jian&ning,  melt  with  it  2  lbs.  banca 
tin,  which  produces  the  lining  metal  for  use.  Hence, 
the  proportions  for  lining  metal  are  4  lbs.  of  copper, 
8  of  regulua  of  antimony,  and  99  of  tin.  See 
Allot. 

Devlan's  cnnpontions  for  lining  jonnial-boxes  are 
Tftrioos  combinations  of  TqEetaUe  fiber,  graphite, 


steatite,  gum,  bitumeu ;  or 
paper  pulp  and  silicate  of  soda 
or  potash  ;  or  vegetable  fiber, 
graphite,  st«atite,  and  silicate 
of  an  alkali. 

MetaJiM  is  a  material  formed 
of  metals,  oxides  of  metals, 
and  organic  matter,  reduced 
to  powder,  compounded  with 
wax,  gums,  or  fatty  mattery 
aud  subjected  to  heavy  press- 
ure, so  as  to  form'  solids  of 
proper  shape  to  form  Inxea  and 
oearings  for  shafts  or  axles. 

The  following  compositions 
are  stated :  — 

Lignum  vitm  and  sperma- 
ceti. 

Ivory-dust  and  spermaceti. 
Tin  and  petroleum  tcbidu- 
nm. 

Zinc  and  caoatchouc 
Plastic  bronze  and  caout- 
chouc. 

Type-metal  and  caoutchouc. 
Anthroate  and  toUow. 
Oxide  of  tin  and  beeswax. 

Jcmr'nol-box.   The  carrier  of  a  jonniaL  See 

JOURNAL-BEAKINQ  ;  AxLE-BOX  ;  CaR  AXLE-BOZ. 

Jour'nal-box  Met'KL   See  Babbitt-kstal  ; 

Alloy. 

Jonr'ney.  A  corruption  from  Journal  (which 
see). 

Jao'ten.  A  name  by  which  JEustta  Uaiher  is 
known.    Jtiflen.   See  Russia  Leathbu. 

Jug'gla.  A  block  of  timber  oat  to  a  length, 
utiier  u»  tite  roiuuf  or  ^lit. 

tig.  ras. 


AggUx. 

Jxtmp.  (Forging.)  a.  To  uiwet  hy  endwise 
blows,  which  contract  the  object  in  length,  but 
thicken  and  spread  it  laterally.  Applied  to  jiHtniwra; 
tamping  bars,  axes,  etc.    See  Upsgttino. 

b.  To  attach  hy  a  butt-weld,  in  eontradiatinction 
to  a  lap-weld. 

A  transverse  piece  attached  by  welding  Is  said  to 
be  jumped  on.  If  formed  Aom  ft  portion  of  the  rest, 
it  is  said  to  he  luaded  on. 

e.  A  gun-barrel  made  of  a  ribbon  of  iron,  or  lami- 
nated iron  and  steel,  coiled  around  a  mandrel  at  a 
red  heat,  then  raised  to  a  welding  heat  and  placed 
on  a  cylindrical  rod,  which  is  struck  heavily  and 
vertically  on  the  ground,  \»  said  to  be  jumped.  The 
effect  is  to  cause  the  edges  of  the  ribbon  to  unite,  a 
junction  which  is  competed  by  the  hammer  on  an 
anvil,  the  mandrel  retaining  its  position.  Such 
barrets  are  said  to  be  tvristed.  The  ttniM  is  ttub,  teirt, 
or  DaTiuueus,  according  to  the  mode  of  nianufactore 
of  the  ribbon.    See  Twist  ;  Gun-bahrbl. 

2.  {Mining.)  A  fult  or  dialocation  of  a  vrin  or 
lode. 

Jnmp'er.  1.  (Quarrying.)  a.  A  qoarryman's 
boring-tool.  A  rod  of  steel,  or  pointed  with  steel, 
which  breaks  the  rock  hy  bring  alternately  jumped 
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Qp  and  down  to  form  t  hole  for  blasting  or  for  an 

artesian  well. 

b.  A  steel-faced  cbisel  m  held  liy  one  man  while 
another  strikes  it  with  a  hammer  h.  Used  in  drill' 
ing  holes  in  rock  for  bluting  or  splitting 

nc-rae. 


2.  A  cheaply  fomkfld  tied  e,  in  which  rappie  pieces 
of  wood  form  the  shafts  and  ranners,  and  support  a 
box  or  trestle  in  or  on  which  the  person  rides. 

5.  {Horology.)  a.  A  spring  used  in  repeating- 
elocks  to  aaast  the  motion  of  the  star-wheel. 

b.  A  species  of  click  in  the  repeating-watch,  pre- 
venting the  motion  of  a  wheel  in  either  direction. 

4.  (Planing.)  A  plow-bit  or  machine-jointer, 
having  an  intermediate  bearing  upon  the  bwuxi. 

6.  (Hu3l>andry.)  A  plow  having  an  upturned 
cntter  in  front  of  its  share,  and  which,  going  below 
the  sliare,  prevents  its  being  caught  ob  roots,  etc. 

Jump-joint.   1.  A  bat^joint. 

2.  A/usA-joint,  in  which  the  plates  or  faking 
make  a  smooth  face.  In  shipbuilding  it  is  equiva- 
lent to  earoel-huiM. 

Jump-seat.  {Vehicle.)  A  kind  of  open  buggy 
which  has  a  Hliifting  seat  or  seats.  For  instance,  it 
may  be  arranged  as  a  double  or  single  seat  vehicle. 
In  the  former  case,  the  main  seat  is  moved  over 
bockwardly,  and  the  extra  seat  brought  up  in  front. 
As  a  single-seat  vehicle,  the  main  seat  is  thrown  into 
a  eentral  position,  the  extra  seat  being  placed  below 
the  other  one, 

Jnno'tion-plate.  {Boiler-making.)  A  welt  or 
bnak-jotnt  plate  riveted  over  the  edges  of  boiler- 
plates, which  make  a  butt-joint. 

Jonction-oralla.  {Railroad-engineering.)  Switch 
rails  which  connect  tracks. 

Jvak.  1.  {Vma.)  (Dutch,  ionJb,  perhaps  from 
Chinese  yang,  the  sea.)  A  vesael  employed  by  the 
Chinese,  Japanese,  send  Malays  in  navigating  tluiir 
seas. 

It  is  the  largest  kind  of  Chinese  vesseL  It  has 
DO  prominent  stein  or  keel.  The  bow  on  deck  is 
square,  and  the  anchors  are  on  each  side  of  the  bow. 
^e  stern  is  full,  the  rudder  suspended,  and  at  sea 
is  lowered  beneath  the  depth  of  the  bottom  of  the 
vessel.  The  immense  masts  are  in  one  piece,  the 
lug-sails  are  sometimes  of  matting. 

2.  Old  cable  and  rope  cut  into  lengths,  to  make 
mnia,  awaha,  gaskets,  sinnet,  oakum,  etc. 

Junk- ring.  {Steam-engine.)  a.  A  metallic 
ring  which  is  screwed  down  upon  and  confines  the 
hnnp  packing  of  a  piston. 


b.  A  steam-tight  packing  around  the  piston  of  a 

steam-engine. 

Junk-wad.  {Ordnance.)  A  wad  made  of  oakum 
bound  with  spiin-yam,  and  filling  the  boi-e  of  the 
gun.    It  is  placefl  between  the  chai^  and  the  ball. 

Ju'ry.   {NatUieal.)  A  term  appliett  to  temporary 
structures,  such  as  masts,  rudders,  etc,  uiied  in  an 
=rgency. 

Tu'ry-mast.  {Nautical.)  A  temporary  mast 
cted  in  jOace  of  one  that  has  been  carried  away  j 
for  navigating  a  vessel  to  a  place  where  the  per- 
nent  equipment  of  mastiDg  and  rigging  is  fur- 
hed. 

rhe  temporary  rig  is  termed  jury-rigged  ;  a  rud- 
■  of  ttie  same  character,  Ajuryrudder. 

Jus'ti-fi-oa'tlon.  1.  {Printing.)  The  ad- 
justmeut  of  distance  between  the  letters  in  the 
words  and  the  words  in  a  line,  so  as  to  avoid  any 
glaring  diqiroportion,  and  make  them  fill  the 
measure. 

2.  (iBoofc&^tnff-)  Attention  to  keeping  the 
matter  of  pages  in  exact  register  or  correqiond> 
ence,  to  secure  even  margins. 

Jute.  {Fiber.)  The  (iber  of  Cochorut  capsxi- 
laris  and  C.  olibmtta,  which  is  used  in  In<Ua 
for  making  gunny-bags,  matting  rope,  and  other 
coarse  fabrics. 

In  the  manufacture  of  fabric  from  this  article, 
the  jnte,  after  being  taken  from  the  bale,  is 
sprinkled  with  oil  and  water,  spread  out  on  a  table  for 
a  day  or  two,  and  then  passed  between  rollers  to  render 
the  fibers  soft  and  pliable.  It  is  next  passed  between 
toothed  rollers,  which  bring  the  fibers  nearly  parallel, 
arranging  them  into  a  species  of  ribbon  or  sliver, 
which  is  again  passed  between  two  r<dlets  with  finer 
teeth  than  the  preceding  pair.  These  two  machines 
are  called  the  breaker-card  and  the  fini^ur-card. 
The  slivers  thus  formed  are  received  into  cans  and 
subjected  to  the  action  of  the  draicing-frame,  which 
is  similar  in  its  operation  to  that  employed  in  the 
cotton  manufacture,  drawing  out,  nai-rowinc,  and 
thinning  the  slivers.  The  sliver  is  then  slightly 
twisted  and  wound  upon  bobbins  by  the  roving- 
machine,  and  afterwanls  span  by  a  throitU ;  iha 
throstles  making  from  8,000  to  4,000  revolutions 
per  minute. 

The  finished  yam  for  the  warp  is  wound  on  large 
bobbins  in  the  leinding-mMchinc,  and  placed  on  the 
loom  beam  by  the  beaniing-m,a£hi}ie  ;  the  weft  yam 
is  wound  on  the  pirns  of  the  shuttles  by  the  piming- 
machine.  The  loom  and  shuttle  are  larger  and 
stronger  than  those  employed  for  weaving  cotton, 
the  fabrics  made  being  generally  coarser. 

The  finest  jute  yams  bear  the  lowest  numbers, 
while  in  cotton  the  reverse  is  the  caae. 

Jute-twine  is  sized  wiUi  glue-water,  starch,  tal- 
low, and  China  clay. 

Croasley's  patent  floor-covering  has  a  foundation 
of  coarse  jnte  coated  with  a  layer  of  wool,  and  the 
two  united  by  felting.  The  surface  is  finished  by 
printing. 

In  Kfonach's  process  for  preparing  jute  as  a  sub- 
stitute for  wool,  the  jute  or  jute-yam  \h  boiled  for 
two  hours  in  a  solution  of  caustic  alkali  of  a  gravity 
of  60°  to  80°  Twaddell.  After  wnahing,  it  is  steeped 
a  short  time  in  a  weak  solution  of  sulphuiic  acid  to 
neutralize  the  alkali,  and  i»  then  washed  and  dried. 

Jnftlng-ont.  {ArchiletAurt.)  A  prcgection ; 
said  of  windows,  corbels,  cornices,  eto. 

Jutty.  {Architecture.)  A  projecting  part  of  a 
wall,  as  of  a  prominent  course, 

Jnt-win'dow.  {Oarpentry.)  A  bow-window, 
projecting  from  the  face  of  a  hatlding.  A  bay 
windoK, 
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Ka'jak.  The  boat  o(  the  Esqaiinanz.  It  is  from 
18  to  20  feet  long,  16  inches  broad  in  the  middle, 
tapering  to  both  ends,  and  about  a  foot  deep.  It 
hiM  no  ontriggers,  and  is  difficult  to  nuinagc.  It  la 
covered  with  skinii,  atid  ulosed  at  top  with  the  ex- 
ception of  a  bole  in  the  middle,  whivn  the  boatman 
occnpies,  sitting  on  the  floor  of  the  boat. 

Tlie  Axyak  is  tho  men's  boat.  The  umiak  is  the 
women's  boat ;  has  a  Hat  bottom,  and  is  mnch 
larger.  It  is  made  of  slender  laths,  fastened  with 
whalebone,  and  covered  with  aeat-skin. 

Ka-lel'do-phona  An  instrument  invented  by 
ProfuBsor  Wheatstone,  to  iUastmte  the  {thenomena 
of  waves  of  sound.  An  elastic  thin  bar  Vi  fixed  by 
one  of  its  extremities,  and  at  its  free  end  carries  a 
ailverud  or  polished  ball  ;  a  ray  of  light  is  reflected 
from  this  ball,  and  when  the  thin  plate  is  put  in 
vibration,  the  fine  )ioint  of  light  describes  various 
curves,  corresponding  with  the  musical  notes  pro- 
duced by  the  vibrations. 

Ka-lei'do-aoope^  An  optical  instniment,  in- 
vented by  David  Brewster,  1814-17-  An  arrange- 
ment of  mirrors  produces  a  symmetrical  reflection  of 
beautiful  images,  derived  from  the  association  of 
pieces  of  colored  glass,  which  assume  new  relations 
■8  the  tube  is  slowly  rotated. 

This  instrument  is  first  noticed  by  Baptlsta  Porta 
in  his  "Natural  Magic,"  under  the  name  of  poly- 
phaton.  Kircher  describes  a  similar  invention  of 
nis  own,  but  the  application  of  two  refiectors  so  in- 
clined to  each  other  as  to  form  symmetrical  images, 
changing  as  the  instrument  is  rotated,  was  invented 
by  Brewster. 

"  He  subsoiiuently  found  means  to  obtain  multi- 
plied inures  of  such  otgecta  as  flowers,  trees,  and 
even  persons  and  things  in  motion,  and  thus  tlie 
importance  of  the  instrument  was  greatly  increaiied. 
For  this  purpose,  he  cansitd  the  two  mirrors  to  be 
fixed  in  a  tube  as  before,  but  this  tube  was  contained 
in  another,  from  which,  like  the  eye-tube  of  a  tele- 
scope, it  could  be  dra,wn  at  pleasure  towards  the  eye. 
At  tbe  oppoidte  end  of  the  exterior  tube  was  fixed 
s  glass  lens  of  convenient  focal  length,  by  which  were 
formed  images  of  different  objects  in  the  upper  sec- 
tion, and  which,  being  multiplied  by  successive  re- 
flections from  the  mirrors,  produced  in  the  field  of 
view  aymmetriciil  patterns  of  great  beauty.  The 
properties  of  the  instrument  have  been  greatly  ex- 
tended ;  and  when  it  is  so  cunstructed  that  there 
may  be  projected  on  a  screen  a  msgnifietl  image  of 
the  whole  pattern,  and  the  tube  is  supported  on  a 
lull  and  socket  Joint,  the  figures  in  its  field  may  be 
easily  skstched  by  a  skillful  artist."  —Timbs. 

Eat  Uf-thor'g'an.  A  musiciil  instrument  played 
as  a  plnno,  and  imitating  the  effect  of  a  vioUn,  vio- 
lonwllo,  and  double-ba-M. 

Eal'maok.  (Ferric.)  A  coarse,  shaggy  cloth, 
rasambling  a  hear-skin. 

A  coarse,  colored,  cotton  cloth  made  in  Persia. 

Kal'so-mine.  A  mixture  of  clear  glue,  Paris 
white,  and  water,  laid  on  to  a  wall  as  whitewash. 
Commence  byanakiiii;  4  ounces  of  glue  in  a  qnart 
of  wann  water  for  '2i  houm  ;  then  add  a  pint  of  vn- 
ter,  and  the  tin  ve^el  should  be  placeil  in  a  kettle 
of  hot  water  over  a  fire,  the  glue  being  agitated  till 
it  is  thoroughly  dissolved  and  the  snlntiou  ipiite 
clear.  Put  5  or  6  pounds  of  powdered  Paris  white 
into  a  large  bucket,  and  iidd  hot  water  suBicient  for 
the  mixture  to  be  of  the  consistency  of  cream  ;  color 


according  to  taste.  Then  mix  the  glue-water  will 
it,  stir  it  well,  and  paint  the  walls  with  the  mixCur 
with  the  usual  whitewash -brush. 

Kamp-tuU-oon.  A  floor  covering  made  of  in 
dia-rubber,  gutta-percha,  and  cork.  The  two  fomie 
having  been  litiuctied,  the  other  is  added  in  theforn 
of  fine  dust,  (Galloway's  English  patent,  Febniar 
14,  1844.)  The  mixture,  while  warm  and  soft,  i 
pressed  into  slieets  between  rollcnf.  It  is  very  eUs 
tic,  and  is  printed  like  Hoor-clnth. 

Ka'o-lin.  The  Chinese  name  for  porcelain  clay 
which  is  derived  from  the  decorapobition  of  fels|«i 
In  tbe  Chinese  manufiulnre  of  porcelain  the  ta^iiii 
is  mixed  with  a  fusible  earthy  matter,  call  yduiUtt 

See  POBCELAIN. 

Kas.    1.  A  horsehair  sieve. 
2.  A  negro  drum. 

Kath'a-tom'e-ter.  See  Cathetomkter. 

Keoklin^  {l^autical.)  A  mode  of  protecting  i 
cable  or  hawser  from  chafing  at  the  hawse-hole,  orfnm 
being  chafed  by  ice,  etc.,  by  means  of  a  wrapping  o 
sm'ing  of  rope,  small  chain,  or  other  enveloiw. 

Kedge.  A  small  and  portable  anchor,  usnl  ii 
warping  and  other  of  the  lighter  duties  of  au  auchoi 
See  Anxhor. 

E«eL  1.  (Shipbuilding.)  a.  I'he  lower  longitn 
dinal  beam  of  a  vefiSfl,  auswering  to  tbe  spine,  am 
from  which  the  ribs  proceetl. 

In  wooden  vessels,  on  additional  timber  ben  rati 
ia  called  the  /alae  keel. 

A  timlier  resting  on  tbe  flooring  timbers  and  abor 
the  keel  is  the  keelson. 

Timbers  secured  parallel  to  the  latter  are  the  tidn 
keeltons,  or  side-keelsont. 

Heavy  timbers  resting  on 
the  timbers  befora  men- 
tioned, and  lying  athwart* 
ships,  are  erou-k^ltona,  for 
sustaining  the  boilers  and 
engines  of  steamships. 

The  W/^-keel  is  a  longi- 
tudinal piece  fastened  on 
the  bilge  to  protect  it,  or 
to  prevent  rolling  in  the- 
case  of  iron  vesseu  without 
tnie  keels. 

The  keel  is  laid  npon 
blocks  whose  upper  surfaces 
form  an  angle  of  about  8* 
with  the  horizon.  Tbe 
blocks  are  about  three  feet 
high  and  four  feet  apart. 

In  England  the  keel  is  usually  of  elm,  the  jiiiw 
being  scarfed  together  to  attain  the  requi-site  lengtl 
hi  R  first-rate  line -of- battle  itbip  the  keel  is  20x3 
inches.  American  elm  does  not  Buit  for  the  pai 
pose,  and  white  oak  is  used. 

A  riidina  keel  is  a  board  amiilahiits,  working  m 
tmnk  in  the  line  of  the  keel  and  extending  from  th 
bottom  to  the  deck.  It  is  lowered  to  form  a  !« 
board  for  a  ve-ssel  when  under  i'an%'a.'*. 

The  upper  portion  of  Fig.  2740  shows,  in  cms. 
section,  the  keel  in  the  cant  frames. 


ng.Z740. 


A',  keel. 

FK,  false  keel. 

D,  deodwood. 


SP,  stepping-i^ecea. 
ITF,  haK-floon. 
KS,  keelson. 


Tbe  lower  figure  ahowa  the  keel  nearer  to  mi-I 
ship. 
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JT,  keeL 

FK,  bias  kaol. 
HF,  half-floon. 


OS,  gnrboard-strakea. 

limben. 
LBt  limTier-boardi. 
JjS,  Uinber'itnkei. 


b.  A  small  coal-curying  craft,  used  on  the  rirer 
Tjriie. 

2.  A  broad,  sfaaUoWi  eooling  vat. 

Ke^-boat   A  la^.  coveml  boat,  naed  on 

American  rirers.  Before  the  time  of  steamboats, 
keel-boats  were  oaed  for  passengers  and  merchan- 
dise, heinsf  floated  down  stream  and  po/et^ap  stream. 

Eofll-fat.   A  cooler  for  wort,  etc. 

Keel'son.  (Skipbuildiitg.)  A  longitudinal  piece 
above  the  floor-timbers,  binding  them  to  the  keel. 

The  siMer-ktelmm»  lie  ou  each  side  of  the  kedaoD. 
Aho  called  fide-JctelsoHS. 

The  iiUenmtiU-kedMn  Is  a  short  inece  between 
frames. 

Rider-icteUona  are  aaxiliai?  keelsons  placed  above 
the  maiit-laelaon  to  give  auditional  Rtrengtb.  See 
Kerl. 

-  Kaep^  (ArthiUidare.)  The  tower  or  place  set 
mpart  iu  a  castle  for  the  confinement  of  prisoners. 
A  redouH. 

Koep'er.  A  ring,  strap,  pocket,  or  the  like  de- 
vice for  detaining  an  object ;  as,  — 

1.  {Hamesa.)  The  keeper  of  a  buokle-atrap  ;  a 
loop  which  slips  upon  the  end  of  the  straps  or  into 
which  the  strap  slides. 

S.  A  ring  worn  on  the  finger  to  keep  a  laiger  one  on. 

8.  A  jam  nat 

4.  The  box  on  a  door  jamb  into  which  the  bolt  of 
*  lockprotrudes,  when  alu^. 

5.  The  armature  of  a  magnet  A  piece  of  iron 
which  connects  the  two  poles. 

6.  The  mouiring  of  a  hook,  which  preveDts  its 
accidental  diaengnj^eiuent. 

7.  The  gripper  of  the  fliut  in  a  flint-loek. 
KeoTO.    A  Urf^  vessel  or  rat,  used  for  niashjng, 

feniieiitiiig,  or  storing  beer.    See  Bkck  ;  Vat. 

For  holding  a  bleaching  liquor  or  alkaline  lye. 
See  Keir. 

For  elevating  ores.    Se(?  Corf. 
An  iron-bound  tub  of  a  truncate,  conical  form,  set 

upon  the  smaller 


ng.s;u. 


end,  and  need  for 
collecting  the  fine 
grains  of  copper. 
In  use  it  ia  kept 
half  fiill  of  water, 
and  the  contentH 
agitated  byaahoT- 
d  till  Uie  hearin 
particles  aeek  the 
frnttom,  leaving 
the  water  to  be 
dipped  out  and 
the  refuse  lighter 
upper  stratum  to 
be  removed. 
In  the  illustra- 
centml  shaft  and  a 


tioTi  the  iww  is  shown  with 
paddle,  which  is  revolved  until  all  the  mineral  con 
tents  are  involved  in  the  gyration  of  the  water,  when 
the  action  is  moderated  and  the  heavier  particles 
gradually  assume  the  lower  position  and  eventually 
reach  the  bottom.  The  action  is  called  toning  or 
ttKing.  Other  contrivances  in  which  the  commi- 
nuted ore  is  agitated  in  water  are  known  as  jiggers, 
etc    See  Hetalluboy. 

Kelr.  A  vat  for  holding  %  bleaching  liqnor. 
The  alkaline  Tat  of  a  Ueachery.  See  Buckikg- 
ElBB. 


Kallaoh.  A  wicker  ^cdge  or  cart  used  in  Soot- 
Und. 

Kam'frJln.  A  brewer's  resseL 
KMuen'gah.   An  Arab  violouoallo,  with  two 
strings. 

Ksmps,  1.  Impnritiesof  fur;  that  is,  knots  and 
hairs  wluch  do  not  posm^  the  felting  property. 

2.  The  coarse,  rough  hairs  of  some  gndea  of  wooL 

Xan^iat   (l^autuMt.)   A  kevel  or  large  cleat 

E«n'nets.   A  coarse  cloth  made  in  Wales. 

Blent-bu'gle.  The  key-bugle  invented  by  Logjer 
early  in  this  century,  and  named  after  the  Duke  of 
Kent,  the  father  of  Queen  Victoria.  It  has  six  keyi^ 
and  is  the  predecessor  of  the  great  tribe  of  cornets. 

Xent-ladn.  Pigaofironfbrperaisnentbalhwt, 
laid  over  the  Keelson-plates. 

Ke'per.  A  German  twilled  linen  goods  resem- 
blinif  inaTaella.  JCo/er. 

Ker'a-tome.  A  aurgical  knife  used  in  the  opera- 
tion for  artificial  pupil.  Also  called  irideciome  or 
artificial-pupil  knife.  It  is  spear-pointed,  double* 
edged,  and  may  be  straight  or  angular.  It  is  used  for 
mucing  an  incision  through  the  cornea  into  the  ante* 
rior  chamber,  and  bv  alight  movements  of  its  cutting 
edges,  upward  or  downwani,  the  wound  ia  made 
of  proper  dimensions,  after  which  the  operation  is 
completed  with  other  instruments.  Auo  used  in 
operations  for  cataract 

Karb.  {Ma»mry. )  Called  also  curb. 

1 .  The  assemblage  of  stones  surronnding  the  mouth 
of  a  veil  or  similar  ojiening.   See  Cuna 

2.  The  line  of  atones  set  on  edge  which  sepaTstes 
a  foot  pavement  from  the  gntter  or  carringe-way. 

Sort    The  slit  or  notch  made  bjr  a  saw, 

Kerflag-ma-chine'.  A  machine  for  sawing  a 
series  of  parallel  kerfa  on  one  sn'rface  of  a  boards  in 
order  to  enable  it  to  be  bent 

It  consists  of  a  table  and  a  aeries  of  circnlar  saira 
upon  a  horizontal  mandrel,  the  latter  being  verH- 
cnlly  adjustable,  so  as  to  allow  the  saws  to  project 
above  the  surface  of  the  table  to  an  extent  equal  to 
the  desired  depth  of  kerf. 

Ke'iite.  A  compound  invented  by  Austin  O. 
Day  (patent  October  9,  1866),  and  by  htm  termed 
keriU  or  artificbU  caoulchoue,  and  in  which  the  raw 
caoutchouc  or  rubber  is  replaced  by  tar  or  asphaltum, 
which,  combined  with  animal  or  vegetaVile  oils,  is 
vulcanized  by  nulphur,  the  product  closely  resem- 
blingrubber,the  hard  and  soft  varieties  beingprmhiced 
by  different  proportions,  etc  The  principal  wse  of 
kerite  has  been  as  an  insulating  material  m  telegram 

hay,  in  his  patent,  gives  the  following  formulas. 
Parts  by  weight  Heats  to  260",  graduaUy  increases 
to  800°  F. 

a.  Linseed-oil,  2 ;  cotton-seed  oil,  1 ;  raw  tur> 
pentine,  2  ;  suluhnr,  2.    Time,  1  hour. 

b.  Linseect-oil,  2  ;  castor-oil,  1 ;  liqnid  coal-tar, 
2 ;  petrolenm,  1 ;  turpentine,  2 ;  sulphur,  2.  Time, 
80  minutes  or  more. 

c  Linaeed-oil,  2;  petroleum,  1 ;  crude  tnrpen* 
tine,  1  ;  sulphur,  4.    Time,  35  minutes, 

KaVite-wlre.  Wire'  used  in  telegraphy,  insu* 
lated  by  a  covering  of  kerile. 

Kern.  1.  {Printing.)  The  part  of  a  letter  which 
overhangs  the  shank.  It  occurs  more  frequently  in 
Halie  than  in  Roman  :  "joUy  old  /ag "  emlH«cea 
the  kerned  letters  of  an  italic  font 

2.  (Miiling.)  A  Iwnd-mill  for  grain.  SeeQiTBRir, 

Kn^aar.  (Fabric.)  A  probable  corruption  ot 
Jersey,  whence  it  came.  A  coarse  ribbed  cloth 
made  from  wool  of  long  Btapla 

Kar-aey-mera'.  (Fi^rie. )  A  light  woolen 
twilled  goods  with  an  oil  finish,  for  men's  wear. 
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Named  from  Keraey,  in  Yorkshire,  EiigUnd-  Ousi- 
mere. 

Ker-iey-nette'.  (Fahric.)  A  thin  woolen 
clottu  CanineUe. 

Ketoh.  {Vessel.)  An  almost  obsolete  fenn  of 
tvo-masted  vessel,  carrying  %  tall, '  square-ngged 
mRitiftnast  Torward,  and  a  shorter  fon-and-^  Hggttd 
mizzen  abaft. 

Being  a  favorite  fonn  of  mortar  vessel,  we  fre- 
quently read  of  bomb-keteh  in  the  wars  6f  a  \mst  age. 

Ket'tla.  A  metallic  vessel  iii  which  water  or 
other  liquid  ia  boiled.  In  sugar-houseii  kettles  are 
arranged  in  rows  called  baUeria.  Capacities  and 
sizes  of  sugar  pans  and  kettles  ar«  as  follows  :  — 

Shallow. 


Dtamalw, 

Depth. 

.Rim. 

26  gkllont. 

»  " 
40  " 
60  •* 

flO  ■' 
80  " 
100  " 

m  " 
iw  ■' 

2&1  iDcbM. 

81 1  " 
881  " 
89  " 
42  •* 
481  " 
49i  '• 
58i  " 
Wi     "  . 

10  j  iDCbM. 

131  " 
18  " 
18i  " 
16  " 

16  " 

17  '* 
181  " 
»  '* 

8yiMihM. 

si  - 

4  « 

1^ 

51  " 

about  51  poDBds  to  a  gallon. 

Deep. 

8Ub. 

DkoMter. 

Depth. 

Rim. 

40  " 
BO  " 

eo  " 

80  " 
100  " 
120  " 

27  InchM. 

29  " 
84  " 
89  " 

41  » 

42  " 
47  " 
ffli  " 

181  - 
16 

18!  " 

17  ** 

18  " 
17V  " 
IBj  " 

1  iDChalL 

1  - 

2  » 
2  " 
2  " 
2  '* 
8  " 
8  " 

WwSgh  about  6  pound!  to  a  ^lon. 


Ejira  Sisea. 

Dopth. 

200  Ballona 

TOInrhM. 

24Ineb««. 

260  " 

75  " 

27  " 

800  " 

79  " 

29t  " 

ffiO  " 

81  " 

801  " 

400  '■ 

B21  " 

at  " 

460  " 

84  " 

saj  " 

600  " 

86  " 

83  " 

660  " 

86  " 

8*  " 

TOO  " 

87  " 

86  " 

Weigh  about  7  pounds  to  »  gaJlon. 

The  old  mode  of  making  brass  kettles  was  by 
hammering  upon  a  sheet  of  metal,  until  by  degrees 
the  required  aliape  was  assumed.  The  plan  now  in 
use  is  known  as  *'  Hayden's  imtent,"  December  15, 
1861.  Square  blanks  of  sheet-brass  am  cut  into 
circles  of^ a  diameter  convsponding  to  the  size  of 
kettle  required.  After  annealing,  the  metallic  disks 
are  brought  in  contact  with  cast-iron  chucks  revolv- 
ing horizontally  with  great  veli^ity.  A  small  steel 
friction  roller,  resembling  a  button,  is  then  brought 
in  close  contiguity  to  the  metal,  and,  running  along 
the  outer  surface  of  the  blank,  spins  it  out  to  the 
diape  of  the  mold.  Four  stwh  operations  are  com- 
monly required  before  the  kettle  assumes  its  finished 
fonn,  tiie  metal  requiring  to  be  annealed  after  each. 


The  course  of  the  roller  is  marked  by  ttie  concentrit 
rings  which  ant  found  upon  most  of  the  brass  kettle 
in  market.  The  processes  of  wiring,  fixing  on  tb« 
ears  and  bales,  are  alt  required  to  make  the  ketth 
complete.  Sizes  range  from  \  gallon  to  32  gallon 
carncity. 

Kef  Ue-boil'er.  An  old  form  of  steam-boilei 
whose  lower  portion  was  shaped  as  an  inverted  eouical 
frustum,  and  the  upper  jiart  a  doma.  The  fonn  rr 
sembles  that-of  a  t«a-xettl«. 

Kottto-dmin.  The  kdtle-dmn  is  ao  iiame^ 
from  its  resemblance  to  a  hemisphericat  kettle.  II 
is  formed  of  thin  copper,  and  has  a  head  of  ]wrch' 
ment  or  vellum.  Kfttke-drums  are  used  in  paii^ 
slung  on  each  side  of  the  withers  of  a  cavalry  home 
One  drum  was  timed  to  the  kcv-note  and  the  oth<'i 
to  the  fifth  of  the  key  in  which  the  inece  in  whict 
they  are  to  iigure  is 'written.  The  tuning  is  byi 
hoop  and  screws. 

They  ore  now  usmdly  supported  Qpon  tripod  and 
used  in  orchestras.  The  tam4am.  is  the  original  ket' 
tie-drum,  and  has  for  its  congeners  the  darabonini 
of  Egypt,  the  derbekkeh  of  Syria.  These  are  thi 
liueiu  descendants  of  the  Egvptian  drum  ao  rom 
monly  used  in  the  festivities  of  the  Pharaonic  Egj-p 
tians.    See  Drum. 

This  brass  band  or  orchcstial  inatmment  is  clasMt 
with  those  of  perawtUm^  in  contradistinction  ti 
atrifiged  and  vrind  instruments.  J^eU/e-rfninu  an 
used  in  pairs,  of  which  the  larger  is  used  for  thi 
lower  sound. 

Drumsticks  sre  of  three  kinds  :  uoodm,  mod  ew 
ered  with  leather,  mmge  ends. 

Drums  are  also  played  opeit  or  miMed.  The  latlei 
is  1^  a  piece  of  doth  covering  the  head  and  deaden 
ingthe  sound.    See  Dritm. 

Xaflto-liir'iiaofl.  (MHallurgy.)  a.  A  basket 
furnace  or  cresset  in  which  lead  or  solder  is  ineltei 
for  plumbing. 

b.  A  furnace  in  which  a  kettle  or  kettles  are  sei 
in  a  brick  arch,  as  in  sugar-boiling  furnaces ;  oi 
above  a  box-furnace,  as  in  agricultiitu  healers.  Set 
Evaporator. 

Ket'tle-stltoh.  {Bookbinding.)  The  stitch madi 
in  sewing  at  the  head  and  tail  of  a  book. 

K.ev'el.  1.  {NauHeal.)  a.  A  large  cleat  for  lw> 
laying.  Sometimes  formed  by  the  ends  of  the  t") 
timbers  which  rise  above  the  gunwale,  or  fonntti  h\ 
timbers  projecting  at  a  small  angle  from  the  sides  tt 
belay  large  ro[>es,  such  as  the  sheets  and  tacka  d 
the  nwin-sail  and  fore-sail.    See  Cleat. 

b.  A  frame  for  spreading  the  main-aatl. 

c.  An  BXichor-palm. 

2.  A  Htoiie-moson's  hammer,  nsed  in  spalling  stone 
and  having  a  blade  and  ]>oint  at  the  respective  ends 

KeT'el-tiead.  (A'autical.)  The  end  of  a  toi 
timber  projecting  above  the  gunwale  and  acting  ai 
a  bitt  or  kevel,  to  belay  la^  ropes,  to  fasten  oi 
veer  away  a  warp,  etc. 

'Kmiy.  1.  (Mnchinerif.)  a,  a  joggle-niece  form 
ing  a  lock  or  draw-pin  in  a  joint.    See  HooK<Bi~rr 

fr,  a  wedge-piece  of  iron  used  for  tightening  thi 
brasses  of  a  bearing. 

e,  a  fSastening  piece,  such  as  a  wedge  or  cotter  ii 
a  chain.    A  fore-hck. 

d,  a  piece  a  sometimes  n«ed  in  a  mortise  in  eon' 
nertion  with  aibt  b,  in  attaching  a  strap-bead  to  i 
connecting  rod. 

e,  a  Hn  or  wedge  e  fastening  a  crank  on  its  shaft  d 
A  long  key  on  a  shaft,  which  prevents  the  revolotioi 
of  the  wheel  thereon,  but  ]iennita  lonntudinsl  mo 
tion,  is  called  a  spline.    See  Splikr  ;  FeaTRRR. 

2.  A  spanner  or  wrench  by  which  to  turn  a  coup 
liug-piece. 
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3.  A  portable 
instrument  for 
shooting  the  bolt 


Iot  a  lock. 
The  lo 
*    GfOrpt  wei 


locks  of 

,.  ■  -Twi  -  *ere  slid- 

l'  J«iiig  bolts,  mov- 

■  ■"■^  iiig  in  keepers 
attached  to  the 
doors,  and  were 
ptx>bably  moved 
fh>m  the  oatnide 
by  keys,  some- 
what siiuiW  to 
that  shown  in 
the  illustration 
e,  which  is  an 
ancient  iron  key 
brought  frcm 
Egypt  by  mi. 
xinsoD.  Ancient 
iron  keys  have 
been  fonud  at 
Thebes,  and  are 
nreserved  in  the 
British  MiMenm. 
They  are  from  If 
inches  to5  inches 
long.  See  Lock. 

We  read  also 
in  Judges  iii. 
2S  -  25,  that 
*'  Ehud  went 


h  through  the  porch  sod  shot  the  doors  of  the 
or  upon  hira  and  lacked  them,"  and  "hU  ser- 
ts  .  .  .  .  took  a  key,  and  opened  them." 
he  modem  key  of  Mosul,  in  the  vicinity  of 
it  rpDiains  of  the  ancient  Nineveh,  is  a  loug  bar 
rood,  with  two  projections  towards  the  end  about 
Kit  in  length.  As  one  traveler  remi^ks,.  it  is 
ell  qualified,  not  only  to  open  a  door,  but  to 
ck  down  an^  one  who  might  attempt  to  enter 
boat  permisuoQ." 

lie  invention  is  ascribed  Pliny  to  Theodore 
iamoa,  730  B.  c,  but  keys  are  mentioned  in  the 
e  of  Troy,  U9;t  b.  c.  The  bolt  of  the  lock  men- 
led  in  the  Odyssey  was  moved  by  pulling  a 
K-string  which  passed  through  the  door  and  hung 
liile.  Denon  has  engraved  an  Egyptian  lock 
ch  no  doubt  had  a  key. 

lie  Roman  ke^  were  very  various  (see  fgh  i, 

.  2742),  some  like  the  old  Egyptian  and  others 
the  modem.  The  ritig,  or  bow,  stem,  and  bit  are 
there.  Some  have  hollow  barrels,  like  our  trunk 
s.  Thirty  varieties  are  shown  by  Montfaucon. 
'he  keys  found  at  Herculaneum  show  tliat  the 
of  lock-making  (a.  d.  79)  was  well  understood. 
.  (Joinery.)  a,  A  {Hece  of  timber  let  trans- 
kIv  into  the  hack  of  a  board,  which  consists  of 
tm  breadths,  for  the  purpose  of  preventing 
ping. 

.  The  last  board  of  a  floor  or  platform  which  ia 
ren  into  position  and  keys  up  the  others. 
:  A  tenon  piece,  of  the  nature  of  a  dowel  enter- 
coincident  parts  in  matched  boards,  and  holding 
m  together,  or  in  correspondence. 
I.  The  roughing  on  the  under  side  of  a  veneer, 
ich  is  made  by  n  toothing-plaits,  and  is  designed 
pve  the  glup  a  better  chance  of  adhering. 
'.  One  of  the  wedge-shaped  pieces  or  striking- 
beneath  the  ribs  of  a  bridge  eenleriitg,  and  by 
ving  in  which  the  eevUering  is  struck  and  the 
ih  left  self-sustained. 

S.  (JTiuis.)   d.  One  of  a  series  of  levers  in  a 


Fig.  2748. 


piano,  organ,  etc.,  whicTi  are  operated  by  the  fingers 
of  the  (wrfonner.  (See  Piano  Movement.)  Keys 
are  manual  and  pedal,  b.  The  fundamental  tone 
of  a  movement ;  or  of  an  instrument,  and  to  which 
its  modulations  are  referred. 

An  illustration  may  be  affordetl  by  giving  a 
comparative  statement  of  the  different  keys  of  the 
conut-d-piatantf  the  irun^jiet,  and  the  hon. 

Conwt-4-PMani.        Trumpet.  Horn. 

Ist,        C  tjlAal  key.         A  [>  C  high. 

2d,      bH    X  gH  bH" 

3d,         B  b  O  b  B  b  " 

4th,       A  F  A  tl  " 

5th,  Ab  V         Et3  A  Ab 

6th,  Q  E  b  0  El  A 

7th,  ab  Dtl  Gb  J 

8th,  p  Db  *        V  $ 

9th,       E  Q  C  typlMl.  E  Q 

10th,       Eb  bS     $  Eb 

11th,      D  Bb    T  dq 

A        V  Db 

bH  f 

Bb  V 

C 

See  Berlioz's '^lustrnmentationandOrchestration." 

6.  {Telegraphy.)  A  device  for  breaking  and 
closing  electric 
circuits,  so  that  the 
current  may  be  in- 
terrupted to  giveng- 
nals.  . 

Morse's  key  for 
transmitting  the 
currents  by  which 
the  characters  of  his 
alphabet  are  indi- 
cated, cousists  of  a 


Fig.  2744. 


Morte"'!  f  *y. 


pivoted  lever  provided  with  a  spring  a.  When  a 
message  ia  being  transmitted,  the  o^rator,  by  tap- 
ping on  the  button  b,  brings  the  ^toiiits  c  d  in  con- 
tacC  connecting  the  battery  and  line  wire,  and  pro- 
ducing the  conihination  of  dots  and  dashes  which 
form  the  Moree  alphabet.  When  not  in  use  for 
transmitting,  the  spring  a  kef  ps  those  points  out  of 
contact,  and  currents  arriving  by  the  line  wini  are 
conducted  by  the  points  « /  to  the  indicator  or  to 
the  relay. 

7.  A  tooth-drawing  instrument. 

8,  (Maaonr;/.)   The  highest  stone  of  an  arch. 

9,  {Plastering.)  That  portion  of  the  rendering  or 
first  coat  of  hair  plaster  which  forces  its  way  be- 
tween the  laths,  and  holds  the  body  of  the  plaster 
in  place. 

10.  (Well-ftoruij^.)  A  bent  bar  of  iron  spanning 
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the  boring-rod  just  beneath  a  coupling,  and  serving 
to  support  the  train  of  rods  at  the  bore-mouth. 

11.  A  term  apulied  to  instruments  which  are  in- 
serted and  tumtfu.    See  under  the  following  heads  : 


Bedstead-key. 
Bit-key. 
Box -key. 
Clickft. 
Dental  key. 
False-key. 
Faiicct-key. 
Foot -key. 
Fore-lock  key. 
Fox-key. 
Key-bed. 
Key-board. 
Key-bngle. 
Key-fastener. 
Key-file. 


Key  {pladering). 
Key-seat. 
Key-screw. 
Keystone. 
Key-valve. 
Key-way. 
Latch-key. 
Linch-pin. 
Master-key. 
Pass-key. 
Pick-lock. 
Press-key. 
Screw-key. 
Skeleton-key. 
Spanner. 


Key-grooving  machine.     Stepped  key. 
Key-hole  guard.  Tflegraph-key. 
Key  {carpentry).  Tuning-key. 
Key  {lock).  Turn-key. 
Key  \machhierij).  Watch-key. 
Key  (musical  instrument).  Wrench. 

12.  A  quay  or  wharf. 

Xey-bed.  The  groove  or  seat  of  a  key,  whuh 
senures  a  wheel  on  its  shaft. 

Key-board.  The  linker-board  of  an  oif;ao,  pi- 
ano, or  melodeon,  on  which  the  keys  are  exposed 

to  view  and  touch. 

Before  the  end  of  tha  sixteenth  century,  the  pres- 
ent chromatic  scale  and  key-hoard  were  introduced, 
the  latter  haviug  the  seven  white  and  five  black  keys 
in  eacli  octave.  The  octave  was  divided  into  twelve 
equal  parts  about  1548. 

Key-bolt.  One  secured  by  a  cotter  or  wedge  in- 
stead of  a  thread  and  nut. 

Key-bu'g^a.  {Music.)  A  brass  wind-instrument 
with  keys,  sevt-n  usually.  It  will  traverse  chromat- 
ically a  compa-ts  of  more  than  two  octaves,  beginning 
from  BQ  beneath  the  stave  up  to  the  C  above  the  stave. 

The  bugle  with  pistons  or  with  cylinders  has  a 
lower  compass  than  the  preceding.  ■ 
Xsy^oap'ler.   An  attachment  in  a  metodeou 

or    parlor- or- 
Ftf.  2748.  gan  to  couple 

keys  in  octaves 
when  desired. 
The  coupling- 
levers  cmsB 
each  other, 
have  their  ful- 
cnims  at  their 
rear  ends,  and 
are  attached 
at  their  inter- 
section. When  the  levers  do  not  act,  an  additional 
pressure  is  put  upon  the  valves. 

Kayod  Har-mon'i-oa.  {Muak.)  An  instru- 
ment in  which  plates  of  glass  are  stiiick  by  keys. 
The  glockenspeil  has  belts  struck  by  keys  ;  a  varia- 
tion of  the  Utter  approaches  the  character  of  the 
keyed  harmonica,  having  bars  of  steel  for  sounders. 

K^^iuten^.  An  attachment  to  a  lock  to 
prevent  the  turning  of  the  key  hy  an  outsider. 

Kay-fila.  A  Hat  file  having  a  constant  thick- 
ness, and  nsed  in  filing  the  wanl-notchea  in  keys. 

Key-groov'ing  Ma-ohlna'.  {Metal-working.) 
One  for  slotting  the  center-holes  of  wheels  to  mAe 
a  groove  for  the  key,  which  fastens  the  wheel  to  its 
diaft,  so  that  it  may  not  turn  thereon. 
It  is  a  modification  of  the  plamng-mtchine,  which 
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grew  out  of  the  slide-rest. 
It  was  invented  by  Roberts  . 
of  Manc]ie8t«r,  England. 
The  wheel  to  be  grooved  is 
dwged  to  the  diding-bed 
aud^fed  beneath  the  tool, 
which  in  reciprocated  ver- 
tically  above  it  by  means 
of  a  crank  or  eccentric.  To 
make  the  groove  taper,  the 
work  is  tipped  to  the  re- 
quired extent ;  to  make 
several  key-ways,  the  wheel 
is  mounted  on  a  turn-table 
with  notches  cut  in  its 
edges,  to  indicate  the  exact 
relative  positions,  as  in 
planing  squares,  hexagons, 
etc.    See  Fig.  2748. 

The  j/o^^iTu^-machine  is  an  outgrowth  of  the  kt^ 
grooving  machine. 

Key-guard.  A  shield  whush  shuts  nc-Si<7. 
down  over  a  lock-key  to  prevent  its  being 

rushed  out  of  the  lock  from  the  outside. 
II  the  example,  a  slotted  escutcheon  on 
the  plate  shuts  over  a  flatteneil  ]xtrtion  of 
the  Key-shank  to  prevent  its  being  turned 
by  an  outsider.  A  pawl  acts  as  a  detent 
for  the  escntcheon. 

Keyliole-pro-teof  or.  Mitchell  and 
Ijawton's  Knglish  patent,  1^15,  has  a  re-  Ktr-Gtm 
Tolving  curtain  for  closing  the  keyhole. 

Da^'  and  l^ewell's  paniutoj)tic  lock  ha»  a  rerolv 
ing  ring  or  curtain,  which  moves  with  the  key  m 
shuts  Ae  hole,  so  that  wires  and  tools  cannot  b 
introduced  alongside  the  key. 

Hordan's  keyhole  protector  (English),  1 830,  hi 
a  short  pipe  wliieh,  after  the  door  has  been  locked 
is  thrust  into  the  key  hole  ;  attached  to  the  yii*  i 
a  small  lock  so  contrived  tliat,  on  turning  its  Ve\ 
two  lancet-shaped  pieces  fly  out  laterally  and  bur 
themselves  in  the  wood.  Tlie  escutcheon  cannot  b 
removed  until  the  small  key  has  reacted  upon  th 
small  lock  ;  and  until  this  removal  has  taken  pla« 
the  large  key  cannot  reach  the  keyhole. 

Kay'hole-saw.  A  long,  thin  saw.  See  Con 
PASS-BAW. 

Key-mod'el.  A  mode  of  modeling  vessels  b 
shaping  hoards  according  to  the  horizontal  linei 
and  laying  them  upon  one  another  horizontally, 

Kmy-fipe.  The  pipe  of  a  lock  in  which  a  ke 
is  turned. 

Key-aorew.   A  lever,  wrench,  or  spanner,  fc 

turning  screws. 

Key-aeat.  The  groove  in  a  wheel  and  shaft  t 
receive  the  key  which  secures  them  t<^ther. 

Key-aeat  Cut'ter.  A  machine  for  cuttii^ 
grooves  for  keys  in  tiie  center-holes  of  pulleys  an 
gear-wheels.  The  wheel  b  is  clamped  by  binder 
and  holts  to  the  table  a.  The  cutter  or  saw  i  is  n 
ciprocated  hy  wheel  e,  lever  k,  and  pitman  g  below 
dnven  by  band  applied  to  the  pulley  d.  The  saw  i 
passed  up  to  its  work  by  means  of  the  lever  A,  b; 
the  arrangement  of  the  wrist-box  sliding  in  the  slot 
tfd  leverX  ;  a  slow  downward  movement  is  attained 
and  a  quick  return,  at  whiph  time  the  pressure  « 
the  lever  h  in  slacked. 

The  machine  for  cutting  key-seats  has  a  horizon 
tal  plate  for  attachment  to  the  table  of  a  planing 
machine,  and  the  plat«  has  a  vertical  portion,  t 
which  a  wlicel  may  be  clutched.  A  mandrel,  hsv 
ing  a  planing-tool,  is  secured  by  a  jointed  section  t 
the  head-stock  of  the  planer,  and  is  made  to  recip 
rocate  within  tlie  eye  of  the  wheel    The  forwan 
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of  the  maadrcl  passes  through  a  guide-ring, 
zb.  has  tniDnioiis  with  bearing  in  a  I'raine  verti- 


ng. 2749. 


Key- Sou  CiUUr. 
J  adjnsted  in  the  guide-standards  by  meana  of  a 

'W. 

Cey'stone.  1.  (Mammry.)  The  central  Toussoir 
he  vert«'x  of  au  arch.  The  row  or  course  of  naid 
les  along  the  crown  of  an  arch  is  the  key-course. 
'he  length  of  the  keystone,  or  the  thickness  of 
archivoit  at  top,  is  or  of  the  span. 
.  In  clironio- lithographic  printing,  tiie  stone  on 
ch  a  genera]  outline  of  the  picture  is  drawn  or 
<to-lithogra|jhed.  Its  object  is  to  furnish  a  guide 
the  production  of  the  work  upon  the  several  color- 
les.  Transfers  from  the  keystones  in  common 
iting-inks,  more  properly  called  "offsets"  to 
iinguish  them  from  transfers  from  which  impres- 
IE  can  be  printptl,  are  made  upon  as  many  ittones 
;h("re  are  colors  required.  The  outlines  thus  ob- 
led  are  idpntical  in  form  and  size,  and  when,  by 
ms  of  the  crayon  or  fluid  litho-ink,  —  with  aubse- 
iut  etching,  —  certain  portions  of  each  are  given 

power  of  printing,  the  superim position  of  im- 
!!sions  from  all  upon  a  single  sheet  of  paper,  each 
printed  with  its  proper  color,  will  give  the 
ired  result  in  perfect  register.  The  keystone 
y  br  one  of  those  used  in  printing,  but  in  the 
[her  rla-ss  of  work  it  is  an  outline  merely,  used  to 

the  artists  in  the  manner  described. 
Cey-valvfl;  {Music.)  The  paii  or  plug  which 
«««  an  aperture  in  a  wind-instrument.  The  valve 
nft  retracted  the  wind  passes  through,  and  the 
te  is  sounded.  Valves  are  applied  to  the  open- 
p  in  the  reed-board  of  a  reed  or  organ,  melodeon, 
Mnleon,  or  concertina  ;  on  the  faces  of  the  keys 
flutes,  clarinets,  flageolets,  comets,  bugles,  etc. 
Key-way.  A  slot  in  the  round  hole  of  a  wheel 
r  the  reception  of  the  key,  whereby  the  wheel  is 
itPRcvl  to  the  shaft.  i, 

KiVble;  klb'baL  {Mining.)  A  strong  iron 
■ttle  with  a  bail,  made  of  }-inch  sheet-iron,  riv- 
»1.  and  UKed  as  a  bucket  in  raising  ore  from  a 
ine.  The  term  is  used  in  copper-mining,  and  may 
ive  a  Cornish  origin. 
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Aliand-niillofsteel 
attached  to  a  post, 
and  used  for  crush- 
ing or  grinding 
beansoruther  grain 
for  feed.  A  kib- 
bling-viadiiiu. 

Kl-blt'ka.  A 
Bussiau  oiie-hdrse 
vehicle  with  two 
wheels.  The  ki- 
bitka  is  of  various 
size-s,  and  may  be 
either  completely 
covered,  entirely  , 
open,  or  provided  with  a  hood  behind.  It  has  a 
single  pair  of  long  ninners,  and,  to  prevent  upset- 
ting, is  provided  with  a  guard-frame,  which,  start- 
ing from  the  body  of  the  sleigh  in  front,  spreads  out 
some  twelve  or  eighteen  inches  from  the  sides  at  the 
rear  end.  As  soon  as  the  vehicle  tips,  tDis  frame- 
work touches  the  gixiund,  and  must  break  before  the 
vehicle  can  capsize. 

Kick.  {Jiricknuiking.)  The  piece  of  wood  fast- 
ened to  the  upper  side  of  a  stoch-board  to  make  a 
depression  in  theJower  face  of  the  brick  ns  molded. 

Kid.  A  bundle  of  bushes  or  sticks  planted  on  a 
beach  to  stop  shingle  or  gather  Bsnd^  to  act  as  a 
ffroyne. 

Kid'der-min-ster  Car'pet  A  carpet  so  called 
from  being  made  somewhat  extensively  at  a  town  of 
that  name  in  England.  The  carpet  is  also  known 
as  Scotch,  for  a  similar  reason.  Another  of  its 
names,  inffmin,  signities  that  it  is  made  of  wool  or 
worsted  dyed  tn  the  grain  ;  that  is,  before  manufac- 
ture. Its  names  two-ply  or  three-ply  indicate  the 
number  of  webs  which  go  to  the  making  of  the  fabric 

It  is  compowd  of  two  webs,  each  consisting  of  a 
sepsrate  warjied  woof ;  the  two  are  interwoven  at 
intervals  to  produce  the  figure,  one  part  being  above 
and  the  other  below,  when  different  colors  are 
used,  the  pattern  will  be  the  same  on  both  sides,  but 
the  colprs  revenied. 

Ud'dle.    A  weir  or  fish-trap. 

Kld'ney-llnk.  {ffamesi.)  A  coupling  for  the 
harness  below  the  collar. 

Kld'nip-pets.  {Molding.)  Nippers  used  in  gun- 
molding  for  bringing  the  hoops  taut  around  the  mold. 

Kll'las.  {Mining.)  The  clay-slate  in  which  the 
ores  of  copper  and  tin  are  found  in  Cornwall,  Eng- 
land. 

Kiln.  A  furnace  for  calcining  ;  as  plaster  of 
pans  or  carbonate  of  lime  in  its  shapes  of  marble, 
chalk,  or  limestone.    See  Lihe-kiln. 

Or  for  baking  articles  of  clay  in  the  biscuit  condi- 
tion.   A  biKuil-kilti,    See  Glaze-kiln. 

Or  for  drj'ing  malt,  hops,  lumber,  groin,  fruit, 
stareh,  biscuit,  etc. 

Or  for  vitrifying  articles  of  clay,  such  as  pottery, 
porcelain,  bricks.    See  Porcelain  ;  Brick. 

Herodotus  sjieakn  of  baking  bricks  in  kilns.  The 
latter  word  mav  refer  to  a  damn,  however.  They 
certainly  useil  icilns  of  some  kina  for  their  pottery, 
which  was  made  of  man^  kinds. 

Hoffman's  annular  kiln  {A,  Fig.  2750),  patented 
June  13,  1S65,  consists  of  a  cireular  chnnncl,  a  a, 
which  receives  the  objects  to  be  fired,  introdnced 
through  doors,  bb,  in  the  outride  wall.  Fines,  eee, 
lead  from  the  hearth  of  the  kiln  to  the  smoke-cham- 
ber, eee,  which  surrounds  the  ba.se  of  the  chimney, 
d.  Tlie  communication  of  each  flue  can  be  out  off 
at  will,  by  means  of  a  cast-iron,  Itell-sbaped  damper. 
An  intercepting  slide  can  be  lowered  in  grooves,  g  g. 
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built  into  the  walls  of  the  kiln,  immediately  after 
each  Hue,  tto  as  to  separate  it  at  any  distinct  or  equi- 
distant cam)iartiDent.  The  fuel  pasxes  throuch 
apertures  A  fi,  which  are  cuustructed  in  the  arch, 
and  falls  through  chanuek  formed  by  the  objects  to 
be  buiiKHl  ta  ft  chamber  in  the  hearth  of  the  kiln, 
from  which  a  curtain  number  of  amall  tlues  radiate 
to  produce  a  frw  current  from  fire  to  lire. 

The  kiln  has  twelve  compartments,  to  which  there 
are  twelve  entries  or  doorways  b  b,  also  the  same 
number  of  flues  cce,  communluatiug  with  the  smoke- 
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chamber  e  e,  and  jost  as  many  openings  tj  g  in  the 
arch  for  the  reception  of  the  large  intercepting 
damper  nlide  ;  tliun  the  kiln  can  be  divided  at  any 
one  of  the  twelve  parts. 

The  apartments  are  used  siiccesaively  ;  while  one 
is  being  charged  with  bricks,  tiles,  or  imttery,  others 
are  being  burned,  others  are  cooling,  and  one  or  more 
may  be  dischai^ing. 

The  kiln-fire  is  supplied  with  warm  air  drawn 
through  the  apartments  which  are  being  cooled. 
The  heat  passing  from  the  apartments  where  the  tire 


is  burning  heats  the  one  ne^t  in  series  to  such  an 
extent  that  the  fuel  introduced  into  the  latter  is  ig- 
nited, and  it  commences  burning  on  its  owu  account. 

Dampers  in  the  flues  connecting  the  apartments, 
and  in  the  radial  flues  leading  to  the'  chimney  stack, 
permit  the  caloric  current  to  oe  turned  as  required. 

An  older  form  of  pottery  kiln  for  burning  crockery 
is  shown  at  B. 

The  piles  of  seggars  are  inti'oduced  throngh  the 
large  opening  in  front ;  when  the  kiln  is  fully 
charged  this  is  bricked  up,  and  fires  started  in  the 
furnaces  surrounding  the  kiln.  The  beat  is  main- 
tained until,  in'  the  judgment  of  the  operator,  the 
ware  is  sufficiently  baked,  when  the  fires  are  drawn, 
and  when  sufficiently  cool  the  brick-work  is  removed 
and  the  seggars  withdrawn. 

A  peculiar  kiln  is  employed  in  the  vicinity  of 
Paris  for  burning  plaster  of  pans.  This  substance, 
a  sulphate  of  lime,  frequently  contains  a  pro|M>rtion 
of  the  carbonate,  as  is  the  case  in  that  obtained 
from  the  great  quarry  of  Montniartre,  near  Paris, 
where  it  is  employed  instead  of  lime  for  making 
mortar. 

The  kiln  is  about  ten  feet  lon^,  and  baa 
walls  at  two  sides  and  one  end,  'W'lthin,  longi- 
tudinal Wftlbi  are  built  up  of  the  blocks  of  g^-psum 
as  thev  come  from  the  quarr)',  the  intersjm-es  be- 
ing hlied  with  billets  of  wood.  Over  these,  arches 
are  built  with  the  gypsnm  blocks,  sufficiently 
stable  not  to  fall  in  wirien  the  fuel  is  consumed. 
Over  these  are  laid  alternate  layers  of  charcual  or 
dry  wood  to  the  depth  of  eighteen  or  twenty  inchea. 

An  aperture  about  six  inches  square  in  the  end 
wall  provides  for  draft.  Fire  is  kindled  in  the  flues 
formni  at  the  other  end,  and  maintained  by  farther 
supplies  of  small  wood  for  from  twenty-four  to  forty 
hours,  until  the  calcination  is  complete. 

The  cement  made  by  combining  the  calcined  gyp- 
sum with  water  and  sand  sets  quickly,  and  is  better 
adapted  for  stone,  the  common  building  material  of 
Fans,  than  for  brick. 

Kin.  A  Chinese  instrument  having  a  body,  a 
sounding-board,  and  five  silken  strings  of  difierent 
sizes. 

Kln'cob.    {Fabrit.)  An  East-Indian  laced  safin. 
Kln'dler.    An  attachment  to  a  stove,  by  which 
a  body  of  easily  lit  mate- 
rial is  brought  against  the  1^  VSV. 
fuel  in  the  stove  to  kindle 
it.    In  the  example,  the 
basket   to  contain  kin- 
dlings is  hinged  beneath 
the  grate,  and  when  ele- 
vated in  front  is  in  a 
proper  position  for  the  ig- 
nition of  the  fire. 

Kln'dUog-wood 
Ma'ohine.  An  appara- 
tus for  splitting  the  short 
wood  used  for  kindling 
coal  fires,  etc.  In  that 
illastrated  in  Fig.  2753 
the  vertically  reriprocst- 
ing  cutter  is  operated  by 
a  crank  shaft  rotated  by 
pnlley  and  belt  connec- 
tions, making  about  125 
strokes  per  minute ;  the 
wood  is  placed  on  a  circu- 
lar table  below  the  cutter,  and  the  machine  is  ad- 
justed to  cut  different  lengths  by  varj'ing  the  ele- 
vation of  the  table  and  by  a  clearing  plate,  shown 
detacheil  to  the  left  of  the  liase  of  the  machine. 
The  bundling- machine  is  o\>erated  by  a  lever,  which 
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13  a  toggle-joiDt,  causing  a  loop  to  compress  the 
He,  placed  in  a  semicircular  rest,  wtme  being 


ni.  37G2 


/,  spring'beam  or  tie-beam. 
/,  tie-KM  (upper  figure). 


KindltMg-Wood  Sbehitu. 

n  another  bundliBg-macliiiie,  thfe  split  wood  from 
cutter  faJlB  into  boxc-s  on  an  endless  belt,  and  is 
Teyed  to  the  clamps  into  which  the  charges  are 
pped.  These  are  closed  by  cam  movement,  a 
;  is  ptissed  around  the  bundle  and  automatically 
and  twisted. 

till  another  machine  has  a  cutting-edged  cylinder, 
■hich  the  bundles  are  delivered  by  a  feed-wheel  be- 
fotwd  through  by  a  plunger  and  trimmed  smooth. 
U-n8'to-«oope."  An  instrument  invented  by 
igal.  Tor  illufltratiiig  the  result  of  the  corabina- 


g,  pole -plate. 
A,  wall-plate. 
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D  of  circalar  moreroents  of  difTenmt  radii  in  the 
>1uction  of  curves.  Also  called  kineacope. 
Elng-bolt  ( Vehieles.)  a.  A  vertical  bolt  which 
Aches  the  front  of  the  body  to  the  fore-carriage, 
d  fonns  the  axis  of  oscillation  when  the  said  car- 
ige  is  turned  sideways. 

b.  A  similar  part  in  a  car,  which  forms  the  axis 
revolution  of  the  car  upon  the  truck  in  turning 
rres.    See  CxR-TErcK. 

In  the  example,  an  elastic  sleeve  intervenes  be- 
een  the  king-bolt  and  the  metallic  bnahiug,  to 
*orb  the  jar. 

Xlng-poat.   {Carpentry.)   A  main  post  beneath 
«  crown  or  ridge  of  a  roof-frame. 
Also  known  as  ermm-post  or  Joggle-pott.  King- 
>9t  trusses  hare  several  minor  variations  :  — 

king-posL    (King-rod  c,  rafter. 

in  the  Qpper  figure).      d,  strut  or  purlin-post. 

principal  rafters.         e,  purlin. 


King-Pottt  and  Tnuttt. 

^  is  a  roof  on  the  qnay  Jemappes,  Pai-is. 
S  is  from  the  roof  of  the  cnorch  of  Lagorce, 
France,  twelfth  century. 
£7  is  an  ordinary  barn-roof. 
D  a  Gothic  roof. 

Klng-pMt  Tnus.   See  Kino-post. 

Klng-i>oat  Root  {Carpentry.)  One  having 
but  one  vertical  post  in  each  tniss. 

King-rod.   A  tension  rod  depending  from  the 
ridge  of  a  roof  and  uniting  with  the 
tie-rod  ;  occupying  the  position  of 
the  king-post  in  wooden  roofs.  See 
Kino-post  {A). 

Kliif:'Bton'>  Valve.  A  conical 
valve,  forming  the  outlet  of  the 
blow-off  pipe  of  a  marine  engine  ; 
it  opens  through  the  side  of  the 
vessel  by  tnming  a  screw. 

Klng-tmas.  A  roof  or  bridge- 
tmss  framed  with  a  Kino-post 
(which  see). 

Kink.  {Ifaviical)  A  sharp 
bend  in  a  rope  or  cable  which  pre- 
vents its  reeving  through  a  block 
or  a  hole.  Kinfutim't  PUh. 
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Klnah.   A  crowbar  used  in  quanring. 

Ki'o-tome.  (Surgical.)  A  knife  for  cutting 
meiiibrftne  ;  especially  curtain  pseiido-membraneouH 
bands  in  the  rectum  and  bladder. 

BUp.  Leather  of  vearlinffs  or  small  cattle.  A 
grade  between  calf  and  cowhide.  Kip-skin. 

Klrb.   See  Citrb. 

KUb.  {Sittelting.)  a.  A  carburet  of  iron  which, 
when  cold,  amiears  in  bright  Bhinin^  scalea,  but 
which  VI  in  the  liquid  form  in  the  iron-stnetting 
furnace,  where,  owing  to  its  levity,  it  floats  upon 
the  surface.  It  possesses  most  of  the  properties  of 
graphite,  but  contaios  less  carbon. 

b.  The  impurities  which  float  on  the  surface  of 
molten  lead  in  a  furnace. 

Kit.  1.  {Photograpkif.)  Also  known  as  "inside 
frame."  A  thin,  flat,  rectanf^ilar  frame  of  wood 
which  fits  within  a  plate-holder  for  the  purpose  of 
enabling  the  latter  to  carrj'  a  Aensitized  plate  smaller 
than  that  for  which  it  was  originally  designed. 
There  may  be  many  of  these  for  one  holder,  autfthey 
often  fit  one  within  the  other,  forming  a  "nest.  ' 
The  inside  comers,  as  is  the  case  iu  the  pIate>holder 
itself,  are  provided  with  glass  or  hard  rubber  angle- 
pieces,  upon  which  the  plate  rests  to  prevent  con- 
tact between  the  wood  and  nitrate  of  aiWer  solution 
adhering  to  the  wet  plate,  which  would  canse  stains 
njioa  the  negHtive. 

2.  (Get.  Kitt.)  Acementforstuffingcanvastoplace 
over  the  vents  of  carcasses  to  keep  out  the  damp. 

8.  A  small  fiddle. 

4.  A  large  bottle. 

6.  A  milk-pail  or  chum. 

6.  The  tools  of  a  workman  or  outfit  of  a  tourist. 

7.  A  flaring-bottomed  tub  for  fish  or  butter. 
Kite.   1.  A  light  frame  covered  with  pa^Mr  or 

cloth,  and  flown  at  the  end  of  a  string. 

Centuries  of  use  among  the  Chinese,  and  the  re- 
markable use  by  our  Benjamin  Franklin,  have  aided 
to  make  the  kite  respectable.  Benjamin  had  a 
roughly  made  kite,  two  cross-sticks,  over  which  was 
stretched  a  silk  handkerchief,  and  this  was  flown  in 
June,  1752.  Franklin  was  not  a  boy  at  this  time, 
hut  a  mature  man  of  46.  Betsy  Trotwood  observed, 
"  franklin  used  to  fly  a  kite.  He  was  a  Quaker  or 
something  of  that  sort,  if  I  am  not  mistaken,  and  a 
Quaker  flying  a  kite  is  a  much  more  ridiculous  ob- 
ject than  anybody  else "  ;  ho  he  might  have  ap- 
peared to  some  of  the  Philadelphians.  Some  of  his 
propositions  for  conducting  and  using  the  electric 
current  seem  strangely  modem.  He  proposed  to 
fire  spirits,  kill  animals,  drive  machinery,  and  dis- 
charge guns.    Some  of  these  thinj^s  he  performed. 

The  Kite  has  been  used  in  scaling  eminences  ;  two 
remarkable  occasions  may  be  cited  :  the  ascent  of 
"  Ponipey's  Pillar,"  a  pillar  of  red  granite  114  feet 
high,  near  Alexandria  ;  and  in  the  a.w:ent  of  the 
Peter  Botte  Mountain  in  the  Mauritius.  It  is  also 
nsed  for  lodging  a  cord  on  steeples  and  other  strac- 
tures,  to  eitaole  them  to  be  fitted  with  lightning-rods 
or  for  the  purpose  of  repair.  The  first  wir«  of  the 
foot  Suspension- Bridge  at  Niagara  was  carried  over 
a  kite. 

In  1 827  Pocock  yoked  n  pair  of  kites  to  a  carriage, 
and  traveled  from  London  to  Bristol.  He  deter- 
mined that  a  12-foot  kite  gave  the  power  of  a  man, 
with  a  moderate  breeze,  and,  when  the  wind  is 
brisker,  a  power  of  220  pounds.  (This  is  an  iurom- 
plete  statement,  but  the  figures  are  not  ours.)  The 
force,  he  states,  in  a  rather  high  wind,  is  as  the 
snuores  of  the  lengths  of  the  kites  ;  and  two  kites, 
01  12  and  15  feet  respectively,  will  draw  a  carriage 
and  four  or  five  passengers  at  the  rate  of  20  miles 
per  hour.    (Qrade  not  stated.)   Pocock  had  an  extra 


line  to  vary  the  angle  of  the  surface  of  bin  kitr,  ! 
as  to  adjust  its  tractile  force,  and  side  lines  to  tu 
the  direction  of  the  motion  till  it  came  nearly  tu 
right  angle  with  the  course  of  the  wiud.  HiN  kit* 
were  made  of  varnished  linen  on  jointed  frames,  i 
as  to  be  folded  and  stored  compactly. 

The  Indian  and  Chinese  kites  are  made  of  Cliinn 

Kper,  thin  and  tough,  aud  the  frames  of  finely  spl 
mboo.  They  are  gayly  colorsd,  and  are  somttimi 
mode  in  the  shape  of  dragons,  —  whatever  that  mi 
bf>,  — eagles,  or  spiders.  The  string  is  made  of  tl 
silk  obtained  from  a  wild  species  of  worm,  and  . 
called  nw:^,-  after  spinning,  it  is  treated  with  gum  < 

Slue,  and  then  drawn  through  pounded  glus.  Beiti 
ried  in  the  sun,  it  is  ready  tor  duty.  This  gritl 
coat  is  to  enable  it  to  saw  asnnder  an  adversan- 
line,  should  it  become  fouled,  when  flying  on  a  wagi 
or  for  sport.  The  Celestials  put  as  much  enthusiui 
into  the  business  as  do  the  owners  of  trim  wherrie 
fast  nags,  ■  fleet  greyhounds,  rampant  game-cock 
surly  hull-dogs,  dapper  terriers,  or  tne  other  thousan 
and  one  devices  or  excuses  for  actively  wastine  tin* 
Chinese  kites  are  sometimes  famished  witn  var 
ons  anlian  attachments  which  imitate  the  songs  t 
birds  or  the  voices  of  men.  ■  The  pigeons  also  in  P' 
kin  are  frequently  provided  with  a  very  light  kin 
of  solian  harp,  which  is  secured  tightly  to  the  t« 
central  feathers  of  their  tails,  so  that  in  flyic 
through  the  air  the  harps  sound  harmoniously. 

The  frame  of  the  Japanese  bird  kiu  is  made  c 
thin  bamboo,  and  is  cov- 
ered with  colored  paper. 
The  wings,  which  are 
somewhat  concave,  and 
fall  back  a  little,  are  dark 
maroon,  and  the  body  and 
tail  repreKent  a  bird.  Small 
white  twine  is  used.  By 
various  devices,  the  hover- 
erine  and  soaring  of  a  hawk 
can  De  admirably  imitated. 
Length  of  middle  cane  20 
inches,  spread  of  wings  26 
inches  ;  a  b,  points  where 
the  "belly-band"  must  be  attached, 
show  the  paper, 

2.  (NatUieal.)  One  of  the  unusual  sails  aboi 
the  royal ;  Ay'tails,  moon-raters,  ete- 

Kit-ty-iol'.  (Sp.  Quitowf.)  The  Chinese  pap< 
parasol. 

Kliok'et;  Klink'et    {Fort)   A  gate  in  a  pal 
Bade  for  the  passage  of  a  sallying  party. 
Kli-nom'e-ter.   An  instmment  for  measurin 
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Dotted  lint 


the  iinglc  of  the  dip  of  strata. 

Knap'tng-hain'mer.  (Seoteh.) 
The  stone-breaker's  hammer. 

Knap'sack.  A  soldier's  or 
tounst'scBBCorwrapperfor  clothes, 
etc.,  to  be  carried  on  the  back 
during  a  march.    See  Accoutee- 

IIENT. 

A  tourist's  or  traveler's  satchel. 
That  shown  has  a  x>ocket  A  and 
strap  B. 

Knead'lng-mMhlne'.  A  ma- 
chine for  incorporating  dough.  It 
usually  consists  of  certain  stir- 
ring-blades and  stationary  arms, 
and  a  apiml  blade  for  dischaiging  jr««™*. 
the  homogeneous  dough.  inapw*. 

The  petrimeur,  or  mechanical  bread-maker,  o 
Cavallier  &  Co.,  Paris,  consists  of  a  strong  woode: 
trough,  nearly  square,  with  its  two  longest  sides  in 
clined.  '  The  bottom  of  the  trough  is  semi-cyliodri 
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cal,  find  the  ends  supiwrt  th«  axis  of  a  cast-iron 
roller.  A  ktiife-etlj^  is  pUced  above  the  roller  in  a 
longitudinal  position,  and  forms  a  practical  division 
of  uie  trough  space  into  two  seuii-cylindeti  on  the 
line  of  the  axis  of  the  roller.  The  roller  being  ro- 
tated, the  dough  is  drawn  between  it  and  the  bottom 
of  the  tnnigh,  which  space  ia  governed  by  lever  ad- 
jostnieut.  The  knife-edge  arrests  it  above  ;  and 
when  all  has  passed  to  one  side  the  motion  of  the 
roller  is  reversed,  when  it  is  drawn  back  again. 
This  is  repeated  until  the  materials  on  pnfectly 
commingled  and  the  quality  uniform. 

Another  English  kneattmg-maekint  haa  Heptrate 
cells  and  heavy  balls.  A  third  has  an  agitator  with 
a  revolving  axis  and  a  series  of  rings  angularly  at> 
tached,  and  operating  in  a  trough. 

The  mixinff-maehiM  of  the  ship- biscuit  factory  of 
the  Victnaling  Departmeut,  PortHuiouth,  England, 
is  a  naixing-truugh  with  a  revolving  axis  furnished 
with  two  sets  of  knives,  which  mix  280  pounds  of 
flour  with  IS  gallons  of  water  in  2)  niinntes.  The 
imeading-ma^ine  is  a  cast-iron  roller  weighing  1,500 
pounds,  which  rolls  back  and  forth  upon  a  bench, 
flattening  out  the  slab  of  doiwh,  which  is  again  and 
again  doubled  and  laid  in  the  track  of  the  roller. 
See  Biscuit- HACH INK. 

Repeated  passage  between  rollers,  doubling  the 
sliver  between  passages,  is  the  ordinary  mode  of 
machine  kneading.  Harrison's  lascait-niachine 
(English)  operates  Uins  (see  Bmcirrr-ifACHiiiE),  and 
■o  do  the  American  Crackrr-hachines  (which  see). . 
The  hard-baked,  unfennented  cake  called  a  bixwU 
liy  the  French,  English,  and  seafaring  people  gen- 
enlly,  is  a  cracker  among  the  ianownen  of  the 
United  States,  where  it  assumes  many  forms  and  is 
Tarionsly  qualified  as  to  ingredienti^  consistence, 
etc,  «.  g.  sugar,  water,  butter,  soda  cimckers. 

Cracker-dough  was  formerly  kneaded  hy  an  instru- 
ment called  a  break.  It  was  a  lever,  pivoted  at  one 
end  to  a  ring  in  the  wall,  and  operating  on  a  semi- 
circular bench  on  which  the  dough  was  Uid.  The 
man  who  operated  it  was  called  a  breakman,  and 
btotwht  his  weight  to  bear  on  the  lever,  giving  it 
and  himself  a  dancing  motion  as  the  break  traversed 
in  its  corved  path,  giving  a  succession  of  radiating 
imnmtsiona  upon  the  slab  of  dough  beneath  it. 

Knee.  1.  (Shipbuilding.)  A  eompaaa-timher. 
A  naturally  grown  bent  piece  used  to  secure  parts  to- 
gether, acting  aa  a  brace  and  tie.  The  back  or  out- 
ride bent  portion  U  fayed  to  the  pnrta  to  be  united. 
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The  exterior  angle  of  a  kiiee  is  the  bfteekj  the  in* 
tenor  angle  is  the  elbow  or  throat. 

The  aqaare  knee  has  a  right  angle. 

The  knee  mthoat  a  tquare  has  an  obtuse  angle. 

The  bnee  withiti  a  tqttare  has  an  acute  angle. 

The  knee  derives  its  specific  name  ttoxa  its  posi- 
tion, or  the  parts  to  which  it  ia  arcessnry,  as,  — 

Cheek-knee ;  a  compass  timber  at  the  head ;  also 
known  as,  — 

ffead-knee  ;  a  molded  timber,  fayed  edgeways  to 
the  cutwater  and  stem. 

Sanging'kiue  ;  one  fayed  to  the  side,  in  a  verti- 
cil position.   The  knee     and  tiffion.  ■ 


Lodging  or  deck-beam  knees ;  fayed  to  the  side 
horizontally  to  secure  the  deck  beams.  , 

Dagger-knees,  i.  e.  diagonal  knees  ;  tixed  obliquely 
to  avoid  a  port. 

Standard-knee  ;  one  arm  bolted  to  the  deck,  and 
the  other  against  the  ship's  side. 

The  earting-kn«e  is  in  the  angle  fonned  the 
junction  of  a  carling  with  a  deck  beam. 

Heel-knee  ;  a  compass  timber  which  connects  the 
keel  and  stern-post. 

Tranaam-knee  ;  helm-post  knee,  etc. 

2.  {Carpentry.)  A  niece  of  wood  having  a  natu- 
ral bend,  or  sawed  to  anape  and  fitting  into  an  angle 
aa  a  brace  and  strut 

S.  An  elbow  piece  which  connects  parts  as  that 
shown  in  Fig.  2759,  in  which  the  side  plates  ai-e  let 
into  the  pieces  of  timber  and  bolted  thereto.  The 
flanges  lap  Ground  the  edges. 

i.  A  piece  framed  into  and  connecting  the  bench 
and  runner  of  sled  or  aleigh.    It  is  naually  mortised 
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Fig.  2760  shows  a  hol- 
low metallic  knee  c  secured  by  a  stnuning-bolt  C 
and  screw-bolts  D  to  the  bench  B  and  nuiner  A. 

5.  An  elbow  or  toggle-joint.  . 

Knee-oap.  {Harness.)  A  padded  or  lealher 
cap  secured  by  straps  over  the  knees  of  racing,  hunt- 
ing, and  other  valuable  horses  when  at  exercise,  to 
protect  the  part  against  abrasion  in  ca>w  of  an  acci- 
dental fall. 

It  is  made  of  fabric,  leather,  caoutchonc,  gutta- 
percha, compressed  cork  in  a  double  pad,  etc. 

KnM-jodnt.  A  joint  consiiiting  of  two  pieces 
articulated  endwise  to  each  other,  like  the  human 
knee. .  A  toggle-joint.    See  ToooLK. 

Knee-Jcdnt  Preu.  One  in  which  power  is  ap- 
plied by  means  of  a  double  knee-joint  articulated  at 
the  top  to  the  upright  framewonc,  and  at  the  bot- 
tom to  a  cross-head,  from  which  proceeds  the  shaft 
which  applies  the  force,  and  which  works  throng  a 
guide.  At  the  junction  of  the  bran<rheE  the  ariiculs- 
tions  are  made  with  mssses  of  metal  forming  screw- 
nuts,  through  which  passes  a  horizontal  screw,  right- 
handed  for  one  half  its  length,  and  left-handed  for  the 
other  half.  This  screw  is  operated  at  tint  by  means 
of  A  set  of  crank-handles  at  one  end  of  it ;  and  when 
the  resistance  becomes  very  great,  by  means  of  a 
counterpoised  ratchet  lever,  which  lb  shown  in  the 
middle  of  the  frame.  The  force  applied  in  this  way 
is  very  great,  since  the  operator  can  act  on  the  lever 
with  his  whole  weight, 

Knfl»-stop.  {Mime.)  A  lever  operated  by  the 
knee  to  work  the  swell  of  a  cabinet  oigan. 

Knee  iwll.  (ifwie.)  An  arrangement  in  an 
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organ  by  which  a  greAter  or  leaser  amount  of  wind 
may  be  turned  on  to  the  reeiU  to  vary  the  loudiieas 
of  the  tone. 

Knife.  1.  A  cutting  •  implement  baving  a 
blade  aharpeneil  on  the  edgn,  and  diatinguialuble 
from  a  sword,  a  colter,  and  other  things,  by  fts  form 
and  uses. 

The  earliest  forms  of  knives  are  made  of  flints 
(a,  b,  e,/,  g.  Fig.  2762),  nnd  after  the  introduction  of 
bronze  (c)  they  were  still  retained  for  the  perform- 
ance of  rehgious  observances.  This  is  shown  by 
the  use  of  a  "  shnrp  stone  "  in  performing  the  oper- 
ation of  circumcision,  as  recorded  in  Exodus  iv.  25, 
where  Zipnorah  operated  upon  her  child  in  ootifonn- 
ity  to  the  Jewish  law.  Herodotus  says  that  an  Ethi- 
opic  stone  was  used  for  making  the  iucision  in  the 
body  of  persons  brought  to  be  embalmed,  in  order 
to  remove  the.  intestines,  Diodoms  Siculiis  says 
that  "  it  was  not  lawful  to  use  metal."  In  the  Ber- 
lin Mtiseniu  are  two  flint  knives  (a,  b)  of  ancient 
^ypt,  which,  no  doubt,  ware  used  in  their  relisions 
oDWvanoes  ;  for  the  embalming  of  bodies  was  of  this 
character,  and  was  under  the  control  of  the  priesta. 

e  is  the  knife  as  represented  in  the  Egyptian  hiwo- 
glyphics. 

a  shows  an  old  Eityptian  butcher  with  liis  dismem- 
bering-knife, and  his  steel  stack  into  his  belt. 

tfgm  from  AasfAm  kuivea  in  the  British  Mu- 
seum. 

In  the  Egyptian  mnsenm  of  the  late  Dr.  Abbott, 
New  York  City,  are  several  of  the  Egyptian  knives 
of  Ethiopic  stone.  The  operation  of  drcnmciaion  ts 
now  performed  in  Barbaty  with  an  ordinaiy  pair  of 
scissors. 

The  knives  of  ancient  Egypt  were  usnolly  of 
bronze,  though  blades  of  iron  and  steel  were  not  un- 
known. Thoiie  of  the  latter  metal  have  seldom,  if 
ever,  come  down  to  our  times,  as  they  so  readily 
mat  and  fall  to  pieces.  They  are,  however,  clearly 
distinguished  from  the  bronze  by  being  colored  blue 
in  the  paintings  of  Ryban  el  Molonk,  the  bronze  be- 
ing rea  or  brown.  Blue  swords  (steel)  are  shown  in 
thepaintings  of  Thebes. 

These  old  knives  had  tangs  like  onr  case-knives, 
and  for  the  same  purpose. 

Among  the  first  mentions  of  knives  is  that  of 
Abraham,  who  took  his  knife  to  slay  his  son  on  Ut. 


Moriab.  The  history  of  edge-tools  would  include 
the  history  of  the  knife,  and  would  ranr  one  hack 
to  the  Lacnstrians  and  other  remote  inhabitants  of 
the  globe.  History  opens  with  men  using  knives 
of  metal,  bnt  stiU  retaining  the  flint  knife  for  sacri* 
ficial  occasions,  as  in  Egypt,  Jlexico,  and  among  the 
Hebrews.  Other  laolatol  races  contented  them- 
setves  with  shells,  as  amon^  the  Caribs ;  Obeidian 
among  the  Peruvians,  Mexicans  ;  flint  in  ancient 
Enrojie  and  many  other  places.  The  flrst  metallic 
knives  were  maae  of  copper,  and  these  were  after- 
wards hardened  by  the  addition  of  tin,  making 
bronze.  From  the  time  of  Osirtasen  and  Jacob  down 
to  the  time  of  the  Cesars  and  Pliny,  bronze  maintained 
its  ascendency,  but  eventually  gave  way  to  iron  and 
steel. 

The  Mexicans  had  no  iron  tools  ;  the  material  was 
bronze  or  obeidian,  known  by  them  as  itztli.  Of 
this  they  made  kpires,  razora,  and  serrated  swords. 

The  knife  of  the  Tabitisns,  previons  to  the  advent 
of  Enropeann,  was  splinter  of  bamboo.  All  the  tools 
of  the  islanders  were  of  bone,  wood,  shell,  or  stone. 
Metal  was  nnknown,  and  iron  was  at  first  supposed  to 
be  a  very  hard  wood.  The  first  nails  they  received 
were  planted  in  the  gardens,  in  the  hope  that  they 
miriit  sprout. 

The  pmning-knives  of  the  Feejees,  when  fintt  dis- 
covered, were  of  tortoise-shell  on  wooden  backs. 
Their  hoes  were  a  bone  from  the  back  of  a  tortle,  a 
plate  of  tortoiae-sbell,  or  an  oyster-shelL  With 
their  tortoise-shell  knives  they  dexterously  cut  up 
their  hakolo  (l™g  pig),  as  they  cnll  a  baked  human 
carcass,  to  distinguish  it  from  short  pi^  the  swine, 
whose  meat  it  is  naid  to  resemble, 

WhUtling  is  not  a  modem  or  merely  American 
pastime  :  — 

"  A  ShafcM  thwitol  ten  be  Id  hb  hoM." 

CSADCia. 

Stow  says  that  one  Matthews  on  the  Fleet  Bridge 
was  the  first  in  England  who  made  fine  knives,  and 
that  he  obtained  an  act,  l&fiS,  against  the  importa* 
tion  of  foreign  ones. 

Clasp  or  spring  knives  came  to  England  from 
Flanden,  and  were  common  in  18S0. 
I    In  the  mannfactnre  cS  pocket-knivee,  a  \mt  nf 
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steel  destined  to  fiiniisK  a  nnmber  of  blades  is  heated 
to  redaess.  A  length  is  cut  oif,  and  the  foner 
speedily  moods  thia,  that  is,  ahapea  it  roughly 
into  the  form  of  a  pocket-knife  blade.  Anther 
heating  is  then  required  to  fit  the  end  for  being 
bahioned  into  the  tang,  and  another  before  the 
operation  of-smiiking,  the  latit  stage  of  whirh  is  the 
stamping  of  the  mark  of  the  thumb-nail  to  facilitate 
opening.  The  tang  is  then  ground  and  the  blade 
marked  with  the  name  of  the  lirm.  The  slight 
bulge  on  the  reverse  side  caused  by  this  ojieration  is 
removed  by  fire  or  Uie  grindstone.  The  blade  is 
then  hardened  hy^  heating  it  to  reflnesa  and  then 
plunging  it  into  water  op  to  the  tang.  Then  fol- 
lows the  tempering  to  a  light  straw  color.  After 
this  the  varioue  kinds  of  blades  undergo  sundry 
grinding  operations  to  fit  them  for  bein^  hafted. 
Twelre  distinct  processes  have  by  this  time  been 
gims  through,  and  manr  more  are  necessary  before 
the  knife  is  completely  hnished,  although  the  nnm- 
ber of  hands  which  it  has  yet  to  pass  throu^  de- 
pends in  a  great  measure  on  the  finish  to  be  given 
to  tlie  handle,  and  the  quality  of  the  blade. 

For  rarietiea  of  kniTes,  see  under  the  following 
heads :  — 


Amasette. 

Amputating-knife. 

Arteryotome. 

Balance-knife. 

Bark-knife. 

Beam-knife. 

BilL 

Bistoury. 

Board-cutting  knife. 

Bowie-knife. 

Bread-knife. 

Bronchotome. 

Bndding-katfe. 

Butcher- knife. 

Batteris. 

Bntter-knife. 

Cuie-knife. 

Cane-stripping  knife. 

Can -open  log  knife. 

CaoTas-cutter. 

Carving-knife. 

Case-knife. 

Catafact-knife. 

Catling. 

Catly. 

Cepbalotome. 

Cheese-knife. 

Chondrotome. 

Chopping-knife. 

Cionatom& 

Cirsotome. 

Clasp-knife. 

Cleaver. 

Cleaving-knife. 

Clipx>er. 

Coreotome. 

Coric-cntter's  knife. 

Coni-knif& 

Com-strip|ang  knife. 

Coatotome. 

Cradle-ecythe. 

Craniotome. 

Cream-slice. 

Currier's  knifit. 

Cutlery. 

Cystitome. 

Cystotome. 

Deik>knife. 


Dirktknlfe. 

Dissecting'knife. 

l>offing-knif«. 

Double-knife. 

Drawing-knife. 

Edge-tools. 

Entereotome. 

Erasing-knife. 

Fish-knife. 

Fleshing-knife. 

Flint-knife. 

Floor-cloth  knif& 

Folder. 

Fruit-knife. 

Gardener's  knife. 

Glazier's  knife. 

Grafting-knife. 

Grainer. 

Hack. 

Hacking-out  knife. 
Hftlf-moon  knife. 
Ham-knife. 
Hay-kuife. 
Heading. 

Hoof-paring  knife. 

Howef. 

Hysterotome. 

Jack -knife. 

Jigger. 

Kentome. 

Kiotome. 

Knife-cleaner 

Knife-edge. 

Knife-file. 

Knife- polisher. 

Knife-rest. 

Knife-sharpener. 

Lancet. 

Leather-knife. 

Ledger-blade. 

Macnete. 

Heat-knife, 

Meatus-kiiife. 

Metrotome. 

Microtome. 

Mincing-knife. 

Moon-knife. 

Neurotome. 


Opening-knife. 

Oyster-knife. 

Palette-kniie. 

Paper-knife. 

Parallel-knife. 

Paring-knife, 

Pen-knife. 

Phatyngotome. 

Plow-knife. 

Pocket-knife. 

Pmning-kuife. 

Putty-knife, 

Race-knife. 

Raising-kuife. 

Razor. 

Rhinoplastic  knife. 

Round  knife. 

Rubber-knife. 

Saddler's-knife. 

Scalpel. 

Scythe. 

Serpette. 

Shave. 

Shoe-knife. 


Slicker. 

Soighum-knife. 

Spatula. 

Splitting-knife. 

S{iortsinan'a-kiiife. 

Spring-blade  knife. 

Steel. 

Stopping-knife. 

Stnking-knife. 

8  tripping-knife. 

Swing-knife. 

Synoateotome^ 

Syringotome. 

Tablc-ltnife. 

Tenotoniy-knife. 

Tobacco-knife. 

Tracbitonie. 

Tonsilitome. 

Trimmer. 

Unhairing-knife, 

Urethratoine. 

Uterotoiue. 

Valentin's  knife. 

Welt-knife. 


2.  A  blade  in  a  machine,  as  in  a  dravi-cuUa;  rug' 
engtju,  and  what  not 

BLulfe-boord.  {Domedic.)  One  with  powdered 
bath-brick  to  clean  knives  upon. 

B^nlfft-olean'er.  <J)mKeiilic.)  An  implement  for 
cleaning   knives.  In 
the  example,  the  frame  ««■  2761 

is  clamped  by  a  set  ^ 
screw  to  a  Iwnch  or^ 
table,  and  the  cylinder 
is  rotated  by  driving 
wheel  and  pinion  ;  the  p; 
guard  holds  a  supply  of  ^ 
polishing  material,  and 
the  knife  lies  on  a  block 
which  is  pressed  by  a 
spring  against  the  eyl> 
inder, 

KDife-adge,  A 

sharpened  steel  edge 
resting  against  a  hori- 
zontal surface,  the  two 
serving  as  .  a  means  of  suspending  a  scale  beam,  or 
the  scales  from  the  beam,  of  a  delicate  balance,  so 
as  to  obviate  friction  as  much  as  possible. 

B^nife-flle.  A  file  with  a  very  acnte  edge,  the 
cross-section  being  an  isosceles  triangle  with  a  short 
Imse.    Known  also  as  a  feather-edge  file.    It  is  used 

Fig  2786. 


Etti/e-droiur. 
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in  catting  nammr  notches,  and  in  nuking  an  enter- 
ing Icerf  lor  mws  and  for  filea  with  broMer  edges. 
Auo  in  beveling  or  chamfering  the  sides  of  narrow 
grooves. 

KnlfO' -grind' er,  1,  A  grindstone  or  emery- 
wheel  for  grinding  knives.  See  Grindstonk  ; 
Emery-wheel  ;  Tanitk  ;  Lap  ;  Glazer,  etc  See 
list  under  Gkindino  and  PoLiaHiNO. 

i.  A  machine  for  special  service,  aa  in  the  exam- 
ple, which  is  a  stone  for  grinding  the  knivot  of 
mowers  and  rea|>era.  It  has  a  holder  set  at  such  an 
.angle  with  the  trame,  and  alsoatsuchan  inclination 
as  to  present  the  triangtilar  knife-sections  to  the 
giinding  face  of  the  stone, 

irnlfi-pol'l«lKr.  {DomaUe.) 


Xnf/i-Poliihtr. 


A  machine  for 
cleaning  the  mat 
and  stain  from 
table-knives.  In 
the  example  the 
knife  •  blade  is 
slipped  between 
a  pair  of  disks, 
which  are  re- 
volved by  the 
crank.  The 
disks  are  covered 
wlthafelted  fab- 
ric, composed  of 
linen  and  wool. 
The  fabric  .  is 
made  hy  enclos- 
ing a  linen  bat 
between  two  bats 
of  wool  in  the 
process  of  felt- 
ing. 

2  is  a  bevel- 
faced  grindstone 
for  sharpening 
knives. 

Knife-rest. 
A  little  pillow 


of  metal  or  glnas  to  rest  the  blade  of  a  knife  upon, 
at  table.  Balance-handle  knives  have  rendered  it 
unnecessary  except  with  carvert. 

Knife-abarp'en-er.    (Donualie.)    n.  A  steel. 

b.  An  implement  for  alurpening  table-knlvea  by 
drawing  them  between  two  steel  edges.   In  Fig. 

II|.STW. 


Kni/i- Sharpener . 

2766  it  consists  of  two  screw-threaded  rolls  set  in  a 
frame,  secured  in  a  handle,  and  between  which  the 
knife  is  to  be  drawn. 
Is  Fig;  2707,  there  are  two  inclined  jaws  with  a 
plate  which   crosHes  them 
Pie.  8767.  obliquely.   The  middle  plate 

ia  adjustable  between  the 
oblique  side  slots,  and  forms 
one  side  of  each  cutting  jaw. 
Knife -tooL  A  graver 
sh^TK'd  like  a  knife. 

Knight,  {t^autical.)  A 
wooden  block  with  a  sheave 
abaft  the  fore  or  the  main 
masts,  and  known  respec- 
tively as  the  ,/fnv-kiiight  aud 
XHife-skttrpientr.  nwin-knight. 


Knlg^fhnd.  (S^^iklitiff.)  One  of  the  fitat 
oan^-tiitibers  on  eacn  side  of  the  stem,  which  rise 

obliquely  from  the  keel  and  pass  on  each  side  of  the 
bowgprit,  to  necnre  its  inner  end. 

Knit'ting-buzT.  A  wheel  having  wings  arranged 
radially  and  diagonally  acnms  its  face,  and  adapted 
to  operate  upon  the  yam  and  the  fabric.  There  are 
sevemi  kindx,  as  foUoA-s  :  — 

A  loop  wheel,  whose  wings  are  notchetl,  and 
which  take  the  yam  delivered  by  the  guide,  and  push 
it  up  under  the  hooks  or  beards  of  Uie  needles.  A 
nTiker  wheel,  which  presses  the  vam  into  loops  be- 
tween the  needles,  to  insure  that  there  shall  be  enough 
to  form  the  proper-sized  stitch  in  the  fabric.  A  lai^. 
ing  heel,  which  raises  the  loops  of  the  fabric  a  short 
distance  above  the  points  of  tne  needle-bmrda  while 
they  are  closed  by  the  j^rtmer.  And  a  stripping  or 
knodeing-iner  wheel,  which  thnnra  the  loops  of  the 
fabric  entirely  over  the  tops  of  the  needles  to  com" 
plete  the  stitch.    See  Knittino-machine. 

Knlt'tlng-gmge.  The  namberof  loops  contained 
in  three  inches  of  breadth. 

KnlVtlnc-fiUi-ohliw'.  The  art  of  knitting  ia 
modem  ;  it  cannot  be  traced  back  farther  than  abont 
A.  D.  1500,  and  is  believed  to  have  originated  in 
Scotland  shoi-tly  previoos  to  that  date.  It  consists 
in  the  construction  of  a  looped  fabric  in  which  for 
the  first  row  a  succession  of  loopa  are  out  on  or  pref- 
erably knilied  on  to  a  needle,  and  in  succeeding  rows 
each  loop  is  passed  through  the  loop  of  each  suc- 
ceeding row.  1 1  diSers  distinctly  from  bratding,  lut- 
ting,  and  iceaving,  which  is,  perhape,  the  order  of 
invention  ;  knitting  being  scores  of  centuries  later 
than  either  of  the  others. 

Braiding  is  synonymous  with  plaiting,  and  is  found 
among  the  most  barbarous  nations  ;  none  so  ignorant 
that  tliey  cannot  plait  strips  of  hide  or  of  fiirk,  or 
braid  a  number  of  vines  together  to  make  a  band. 
This  is  one  degree  of  advance  upon  what  nature  pro- 
vides them  ready  made,  a  rope  of  twisted  tentuils 
or  vines  which,  in  reaching  after  a  support,  have 
mutuatly  embraced  aud  climbed  upwara.  The  na- 
tives of  Tahiti,  when  discovered  by  Cook,  were  very 
skillful  in  making  mats,  which  were  plaited  so  as  to 
resemble  a  woven  fabric,  and  in  other  countries  such 
are  farther  embellished  by  tuHs.  The  process  of 
making;  however,  was  not  by  uarp  and  wtft,  —  was 
not  mavinpt  —  bat  was  by  braiding  or  plaiting  a 
given  number  of  strands  arranged  on  two  sides  U  a 
square,  like  tlie  crosses  we  used  to  make  of  stripe  of 
differently  colored  papers  when  at  school. 

i\'eUiiur is  quite  another  matter,  and  is  a  fabric  whose 
meshes  are  made  over  a  mesh-stick  and  knotted  at 
the  Intersectiona ;  as  Dr.  Samuel  Johnson  iMmedly 
defines:  "Networit.  Anything  reticulated  or  decos- 
sated  at  equal  distances,  with  interstices  between 
the  intersections." 

The  width  ,  of  the  mesh-stick  determines  the  size 
of  the  meshes,  which  are  knotted  nnon  it.  Refer- 
ences to  netting  are  frequent  in  the  Hebrew  chroni- 
cles, the  Book  of  Job,  the  Prophets,  in  Homer,  Vir- 
gil, and  elsewhere.  Opnian  distinguishes  many 
kinds.  They  are  freqaentty  shown  in  the  ^yptian 
tombs  and  temples.    See  Net. 

Weaving  involves  a  machine,  though  this  ia  scane- 
times  of  an  extremely  simple  kind.  It  involves  a 
beam  or  a  meatus  of  stretching  out  the  yaniK  into  a 
flat  row  ;  also  some  means  of  dividing  the  yarns  into 
a  series  above  and  one  below,  the  space  between  being 
the  ahed  into  which  the  weft  is  laid  ;  the  npper  and 
lower  sets  of  yams,  changing  planes,  lock  uie  weft, 
and  form  another  shed  for  a  second  weft  thread,  and 
so  on.  See  Loou  ;  also,  for  list  of  parts  and  appli- 
auces,  see  Weaving. 
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KniUing  consifttx  ia  making  a  fabric  by  enchain- 
l  a  siugle  thread.  It  is  thought  to  have  origi< 
ted  in  Scotland  about  a.  d.  1500.    It  was  in  use 

superior  articles  of  hose  in  England  and  France 
the  first  half  of  the  sixteenth  century.  Knitted 
i.  stockings  wera  worn  by  Henry  II.  of  France, 
17,  and  by  Queen  Elizabeth  in  1560.  About  this 
te  knitted  womted  stockings  were  mode  by  Wil- 
Qt  Eider  of  LoDdon,  after  the  pattern  of  some  im- 
■teA  from  Mantua.  Silk  and  worsted  stockings 
re  imported  from  Spain  and  Italy  into  England 
ring  the  reign  of  Henry  VIII.  Spain  was  oTwavs 
lous  for  its  sheep  and  wool.  (See  Meriko.)  In 
to  the  word  knit  was  common  in  England,  and 
urs  in  Palgrave's  grammar.  In  1577  the  country 
knitted  their  own  stockings. 

n  1589,  William  Lee,  M.  A.,  of  Cambridge,  Eng- 
d,  invented  and  mode  a  model  of  a  knitting- 
nie.  He  applied  to  Elizabeth  for  help,  and  then 
Henry  (V.  of  Fmnce,  who  promised  it.  The  as- 
sination  of  Henry  threw  him  into  poverty  and 
icnrity,  in  which  he  died.  His  workmen,  with 
ir  stocking-frames,  settled  in  Derbyshire  and 
rted  a  factory,  which,  soon  threw  the  hose  of 
olen  cloth  and  leather  entirely  out  of  the  market, 
een  Elizalieth  refused  a  patent  to  William  Lee  on 
oiiDt  of  the  value  of  his  invention  ;  as  it  would 
erfere  with  the  employment  of  a  great  numbfr  of 
-  subjects,  and  to  make  the  stockings  for  a  whole 
tple  was  too  large  a  grant  for  any  individnal. 
out  the  same  style  of  remark  as  was  urged  by 
ferson  against  one  of  Oliver  Evans's  patents,  the 
lopper-boy,"  so  called. 

'JoUon.  stockings  were  first  made  by  band  about 
JO.   The  Derby  ribbed  stockings  were  patented 
Jeremiah  Strutt,  in  1759. 
Phe  knotter  frame  patented  by  Horton,  1776. 
3f  a  Chinese  village  called  "  the  old  Duck,"  the 


Abb^  Hue  writes:  "What  struck  as  most  in  this 
place  was  that  the  art  of  knitting,  which  we  had 
imagined  unknowp  in  China,  Was  here  carried  on 
very  busily ;  and,  moreover,  not  by  women,  but  by 
men.  Their  work  appeared  to  be  very  clunii>y  ; 
the  stockings  they  made  were  like  sacks  ;  and  their 
gloves  had  no  se))aration  for  the  fingei-s.  It  looked 
very  odd,  too,  to  see  inoustnchioed  fellows  sitting 
before  their  doors  spinning,  knitting,  and  gossiping 
like  so  many  old  women. " —  Travels  in  Tartary. 

Lamb's  knitting-machine  (Fig.  2678)  is  given  as 
an  examjile  of  that  class  which  employs  straight 
rows  of  needles  in  contradistinction  to  the  machines 
using  a  circular  system  of  needles,  and  to  the  single- 
needle  machine.  In  the  Lamb  machine,  a  tubular 
web  is  produced  by  the  operation  of  two  utraisht 
|Htrallel  rows  of  neeales,  widening  and  narrowing  be- 
ing accomplished  by  increasing  or  diminishing  the 
number  ofneedli'S  in  action. 

The  frame  is  attnched  by  thumb-screws  to  the  edge 
of  a  table,  and  has  its  two  upper  sides  inclined  to- 
wards each  other,  their  upper  edges  being  separated 
far  enough  to  allow  the  fabric  produced  to  pass  down 
between  them.  Supported  by  the  needle-bed  is  a 
carriage,  reciprocatedby  means  of  a  crank.  Through 
the  arch  that  passes  over  the  top  of  the  machine  is 
a  horizontal  rod  upon  which  moves  a  slide  that  car- 
ries the  guide  for  delivering  the  yam  into  the  hooks 
of  the  needles.  Parallel  grooves  or  channels  are  cut 
across  the  bed  in  which  the  needles  are  placed.  In 
these  grooves  the  needles  can  be  moved  their  entire 
length,  and  can  thus  be  brought  into  operation  for 
widening,  or  thrown  out  of  operation  for  narrowing, 
without  removing  them  from  the  machine.  ' 

The  needles  employed  are  self-knitting,  being  con- 
structed in  such  a  manner  that  when  fed  by  the  yam 
and  carried  an  inch  forward  and  back  they  form  the 
loops  by  their  own  action.    The  lower  ends  of  the 
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needles  have  an  upright  shank,  extending  above  the 
face  of  the  needle-bed,  aud  are  operated  upon  by 
cams  that  are  attached  underneath  the  center  of  the 
carriage  in  such  a  manner  as  to  move  the  needles 
forwara  and  back.  There  are  two  seta  of  these  c^ms, 
one  for  each  row  of  needles. 

f  is  a  representation  of  one  of  the  sets  of  cams, 
which  consists  of  the  plate  a,  the  two  wing-cams 
e  c,  and  the  V-shaped  cam  b,  which  is  held  in  place 
by  the  screws  that  pass  throngh  the  washer  d,  in  the 
diagonal  slot  of  the  plate  a.  Aa  the  carriage  to 
which  these  cams  are  attached  is  drawn  back  and 
forth  over  the  needle-bed  by  the  crank,  the  needles 
are  carried  up  on  one  side  of  the  V-shaped  cam  in 
the  groove  or  space  between  that  and  the  wing-cuns, 
the  yam-guide  at  the  same  time  delivering  the  yam 
into  the  hooks  of  the  needles,  which  are  then  drawn 
down  by  the  wing-cam  on  the  other  side  of  the  V- 
cam,  thus  fonning  the  loops. 

The  slide  a  is  made  to  shift  by  its  lower  projection 
coming  in  contact  with  ai^uatable  cani-stopa,  that 
are  placed  at  the  ends  of  the  needle-bed.  When 
the  plate  comes  in  contact  with  the  right-hand  cam- 
stop,  the  screw  through  the  washer  d  ia  forced  up 
the  diagonal  slot,  and  brings  up  the  V-shaped  cam, 
thus  closing  the  space  between  it  and  the  wing-cams. 
When  closed,  the  needles  pass  below  the  cam  with- 
out operating.  By  the  adjustment  of  the  cam-stops 
either  or  bota  of  tne  cams  may  be  left  open  or  oloae<l 
at  the  same  time,  so  aa  to  operate  the  two  rows  of 
needles  separately,  alternately,  or  together ;  thus 
fonning  three  entirely  distinct  webs,  —  tubular  web, 
plain  flat  web,  and  ribbed  flat  web. 

As  any  number  of  needles  can  be  moved  up  at  the 
■tart,  or  be  moved  up  or  down  at  either  end  of  the 
rows  of  needles  at  any  time,  so  any  size  of  web  can 
be  set  up  and  any  number  of  loops  can  be  added  to 
or  taken  from  it  at  will.  By  thus  knitting  the  fab- 
ric, either  tubular  or  flat,  plain  or  ribbed,  in  any 
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desired  shape,  a  great  variety  of  staple  and  fancy- 
knit  goods  may  be  produced. 

The  loops  are  formed  on  precisely  the  aune  princi- 
pie  as  in  hud-knitting. 

The  Bickford  knitting-machine  (Fig.  2789)  is  a  ape- 
cimen  of  the  areolar  system.  A  bed-plate  having  a 
vertically  projecting  and  grooved  needle-guiding  cyl- 
inder or  bed  i  ia  secured  to  a  table  or  suitable  support 
On  the  bed-plate  is  a  loose  ring,  provided  with  a 
thread -guide  for  conducting  the  thn'ad  to  the  needles, 
and  about  the  needle- cylinder  is  a  revolving  cylinder 
A  having  an  annular  groove  intemipted  by  a  cam  por- 
tion (see  A)  and  provided  with  adjustable  cams  *  m, 
which  govern  the  downward  motion  of  theneedles^and 
consequently  the  length  of  the  loops,  and  raise  the 
needles  ;  and  two  of  these  latter  cams  are  needed  to 

Iirovide  for  reversing  the  machine  for  knitting  the 
leel  or  a  Hat  web.  The  cam-cylinder  is  moved  by  a 
bevel  gear  connected  to  a  driving-crank,  and  when 
moved  continuously  in  one  direction  knits  a  circular 
web ;  and  this  web  may  be  narrowed  as  desired  to 
fashion  the  leg  by  removing  needles,  and  placing 
their  Ioo|is  on  adjacent  needles.  The  needle  on  the 
left,  at  C,  is  receiving  the  thread  within  its  hook, 
and  it  ia  eiibsequently  moved  by  the  cam-cylinder 
into  the  positions  shown  to  form  the  thread  so  taken 
into  a  loop.  When  the  heel  is  to  be  formed,  a  por- 
tion of  the  needles  are  drawn  u|>,  thus  retaining 
their  loops,  and  the  number  of  needles  left  in  action 
correspond  with  the  width  of  the  heel  to  be  formed. 
The  cam-cylinder  is  now  to  be  i-eciprocated  in  oppo- 
site directions,  and  in  order  to  keep  the  thread-guide 
in  advance  of  the  descending  needles  snfiSciently  far, 
so  that  the  thread  will  be  caught,  pins  are  inserted 
in  the  bed-plate,  and  engage  the  heel  of  the  thread- 
carrier,  and  stop  it  just  before  the  cam-cylinder  ia 
stopped. 

iig.  2770  is  an  example  of  what  is  known  aa  the 
single-needle  machine.  The  loops  are  fonned  and 
held  on  the  teeth  of  a  comb,  which  is  moved  along, 
one  tooth  at  a  time,  by  means  of  a  rack  on  its  rear 
aide,  whose  teeth  are  engaged  by  a  fin  on  a  wheel  c 
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an  one  end  of  a  shaft  n,  that  ia  driven  by  the  main 
wheel  a,  one  part  of  the  fin  being  movable,  so  that 
it  can  be  swung  from  side  to  side,  to  vary  the  direc- 
tion  of  the  motion  of  the  comb  by  a  tri-armol  lever 
located  in  the  wheel  c,  and  which  strikes  one  or  the 
other  of  the  movable  stops  g. 

A  single  needle  b,  carrying  the  yam,  and  a  looper, 
are  used,  the  former  being  shown  in  the  cut  as  thrown 
up  out  of  operation,  for  theparpoae  of  being  threaded. 
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When  in  operation,  it  reciprocates  in  on  arc  under 
the  comb,  the  slot  in  its  actuating  ami  engaging 
a  crank-pin  on  the  side  of  the  wheel  c.  The  looper 
reciprocates  in  an  arc  above  the  comb,  a  pin  in  its 
actuating  arm  projecting  into  a  groove  in  the  side  of 
the  wheel. 

The  needle  and  looper  being  in 
their  rearmost  position,  and  tuere 
being  a  loop  on  each  tooth  of  the 
comb,  the  needle  advances  under 
the  comb  and  through  one  of  the 
loops,  which  it  removes  from  the 
comb  and  holds  a  while.  The 
looper  then  advances  above  the 
comb,  and  its  point  enters  between 
the  yam  and  the  side  of  the  neodle. 
The  needle  then  recedes,  leaving 
its  yarn  in  the  form  of  a  loop  on 
the  looper,  and  dropping  the  old 
loop,  and  the  looper  also  receding,  r  1 
deposits  its  loop  on  a  tooth  of  the  «rtw^ya 
comb,  the  latter  being  then  moved,  ' 
forward  one  tooth  for  the  formation 
of  the  next  loop  in  the  same  man- 
ner. 

Fig.  2771  is  a  machine  of  the 
ordinary  circular  kind,  and  pro- 
duces a  plain  tube.  The  needles 
are  bearded  and  iixed  around  the 

f'riphery  of  a  rotating  cvlinder.  _ 
hey  have  no  endway  motion,  but    ^i"  !  „ 
the  stitch  is  formed  as  follows,  it  ^  "iJ^LO. 
being  assumed  tliat  there  is  already 
a  row  of  them  upon  the  needles  and 
near  their  lower  ends.    The  yam 
delivered  throueh  the  eye  in  the 
end  of  the  guide  a  is  taken  and 

He-  ST71. 


B,  Fi^.  2771,  shows  a  piece  of  ordinary  knitted 
goods  with  loops  distended. 

Fi^.  2772  is  a  machine  of  the  kind  which  produces 
a  plain,  flat  strip  of  fabric  ;  it  is  an  ordinary  straight 
machine,  and  ojtei-ates  as  foUows  :  — 

FIft  am. 


CfmUar  Xwlliiif-AfiKAuu. 

pushed  by  the  notched  wings  on  the  Inop'Kheel  b 
up  under  the  beards  of  the  needles.  The  wings  of 
the  next  or  tinker  wheel  e  then  press  the  yam  in 
between  the  needles  to  insure  that  there  Hhall  be  a  suf- 
ficient quantity  to  form  the  proner-sized  loops.  The 
neetlle-beards  are  then  pressea  in,  so  that  thfir 
points  enter  a  depression  in  the  stems,  by  the 
wheel  d,  the  yam  being  thus  inclosed  be- 
tween the  beard  and  the  stem,  the  old  loops  being 
at  the  same  time  raised,  by  the  landing-wheel  e, 
a  short  distance  above  and  outside  nf  the  points 
of  the  beards.  The  ttrippiug  or  knoekiiuj-ovrr  wheel 
/  then  throws  the  old  loops  entirely  over  the  tops 
of  the  needles,  and  the  fabric,  with  the  newly  forme<l 
row  of  loops,  is  pressed  down  to  the  lower  ends  of 
the  needles  by  the  curved  cloth'presser  g. 


The  meshes  being  in  their  extreme  forward  posi- 
tion, and  the  last-fomied  row  of  stitches  being  near 
their  rear  ends,  the  guttle  g<  moves  along  the  front 
of  the  machine,  laying 'the  yam  on  the  stems  of  the 
needles.  The  sinKers  c  are  at  the  same  time  de- 
pressed, one  after  another,  by  the  cam  or  »lur  above 
them,  and  depress  the  yam  into  loops  between  the 
needier,  which  latter  are  then  drawn  slightly  back- 
ward so  that  the  yam  may  pass  under  their  beards. 
The  presKer-bar  then  de.<icends  npon  an<l  closes  the 
beards,  which  then  entpr  the  old  loops  of  the  fabric, 
and  the  sinkers  are  raised  in  a  body  bv  the  lifting 
bar  in  their  rear  (shown  below  in  Oie  sectional 
view).  The  needles  receding  to  their  extreme  back- 
ward position,  the  old  loops  are  thrown  over  their 
heads  by  being  drawn  against  the  plates  //.  As 
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the  needles  move  forward,  the  ninkers  are  all  de- 
pressed in  H  body  ii»  front  of  the  fabric,  by  the  bar 
m  front  of  the  ainlcers,  to  keep  the  loops  back  on 
the  needle-ifteiniL  Tha  needles  then  move  entirely 
forward,  and  the  looping  ojierations  are  repeated. 

The  following  are  the  te<'hnical  names  of  the  parts 
employed  in  knitting- machines  :  — 

Beard  ;  a  long  flexible  liook  on  the  upper  end  of 
the  needle,  and  over  and  under  which  tne  yam  is 
moved  to  form  the  loop  or  »titi:h. 

Dii-idiiig  (or  bar)  sinkers;  ainkent  placed  inter- 
mediate of  the  Jack-ainkers,  and  which,  after  the 
iack-sinkers  have  operated,  descend  in  a  body  to 
aivide  the  yarn  into  proper^ized  loops  between  the 
needles. 

Fashioning-needle ;  one  of  a  series,  placed  at  each 
or  either  end  of  the  row  of  neetUes,  which  are  brought 
into  or  thrown  out  of  operation  to  faahion,  that  is, 
widen  or  narrow  the  fabric. 

/od;  .■  a  lever  oonnecteil  directly  to  and  operating 
the  sinkera. 

Knocki}ig-oveT  bar ;  the  bar  a^infit  which  the 
loops  and  fabric  are  drawn  as  the  needles  retreat,  so 
that  the  loops  shall  be  thrown  or  knocked  over  the 
heads  of  the  needles. 

Latch  ;  a  pivoted  piece  on  the  shank  of  a  needle, 
and  which  swings  forward  to  corcr  the  hook  and 
allow  a  loop  to  pass  over  its  head,  or  back  to  uncover 
tlic  hook,  so  that  it  may  receive  yam  to  form  a  new 
loop. 

LaUh-opener ;  a  device  operating  between  the 
latch  and  the  hook  of  the  needle  to  throw  back  a 
closed  latch,  so  that  the  yarn  shall  be  surely  laid 
under  the  hook. 

Lend;  a  block  of  lead  cast  around  and  holding 
the  shanks  of  two  or  more  needles.  • 

PoUU-ahifler,  or  tickler ;  a  )»ointed  instrument 
which  takes  a  loop  from  one  needle  and  transfers  it 
to  another  for  narrowing  the  fabric. 

Pressor ;  a  device  which  closes  or  depresses  the 
beanls  of  the  needles. 

PreascT'bar ;  the  bar  which  carries  the  presaer  in 
a  straight  machine. 

Shifter.   See  Point-shifter  (supra). 

Shagging  ;  giving  endway  motion  to  a. bar  carrying 
yam -guides. 

.  Shifter -bar ;  the  bar  which  carries  the  thifttnra, 
poi}ils,  or  ticklers. 

Sinker;  a  device  which  presses  the  yam  down  on 
to  and  between  the  needles. 

Slack  course  ;  a  row  of  long  loops  made  at  tha  end 
of  a  piei-e  of  ribbed  fitbrio  (a  sock-top,  for  instance), 
to  foL-ilitate  its  being  placed  upon  the  needles  of 
another  machine: 

Slei/ ;  a  grooved  or  partitioned  bed  or  hap  in  which 
the  needles  or  sinkers  sHile. 

Slur-cock  ;  a  cam  which  depresses  the  sinkers. 

Spring  take-up ;  a  spring-actuated  device  which 
bears  against  the  yam  to  prevent  (dackness. 

Thread  or  yam  guide  or  carrier  ;  a  device  which 
delivers  the  yam  or  thread  to  the  needles. 

Tickler.    See  Point -shifYf.k  {supra). 

IV dt  ;  a  portion  of  the  knit  fabric  turned  over  on 
itself  and  fastened  down,  to  prevent  raveling ;  re- 
sembling a  hem  in  woven  fabrics. 

IVork'roller  ;  the  Toller  upon  which  the  finished 
fabric  is  wound. 

Besides  these  are  some  other  terms,  some  local, 
probably,  some  synonyms : 


j  Knlt'ting-^iui-Gbiiie'  Jack.  {Kniuing-madiine.) 
!  One  of  the  set  of  horizontal  levers,  to  whose  ends 
[  jack-siiikers  an  suspended.  Thej(«ri»  are  moved 
\  in  succession  by  a  slur,  which  traverses  beneath 
I  their  jwints,  thus  moving  in  consecutive  order  the 
I  jack-sinkers  which  depress  the  loops  between  the 
j  needles. 

I  Kiilt'tiiis-4ii«-chiii«'  Nee'dle.  The  hooked 
I  member  of  the  machine  which  passes  through  a  pre- 
viously made  loop  catches  the  yam,  and  retreats 
through  the  loop,  bringing  the  bight  of  the  yam 
with  it,  fonniiig  another  loop.  The  essential  feature 
of  a  knitting-machine  needle  is  that  it  sfaiill  catch 
and  draw  the  yam  to  form  the  \oap,  and  shall  cast  it 
off  by  allowing  it  to  slip  uver,  at  another  period  of 
the  action.  The  devices  for  this  purpose  are  flexible 
beards  and  latehea. 

a  (Fig.  2773)  shows  the  English  knitting-machine 
needle,  which  has  a  hook  at  one  end  with  a  pliaUe 
barb,  which  bends  down  into  a  groove  in  the  shank 
when  depressed  by  a  presser-bar.    The  harlied  book 

Hf.  Sns. 


Beater. 

Bowl. 

Catrh-bar. 

Clawkn. 

By. 


Hook. 
Knork-Oir. 
Jack-sinker. 
Latch  .clotwr. 
UlUiif-bar. 


NeHc. 

8hiftM^ 

Slur 

VarpratleMcd 
Wiper. 
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then  becomes  a  closed  eye  ;  and  if  a  thread  looped 
over  the  stem  of  the  neeiUe  be  dmwn  forwuU  while 
the  barb  is  thus  closed,  it  will  [ia.ss  over  the  barb  of 
the  needle  and  come  off  at  the  end.  If  the  thread 
be  drawn  forward  while  the  barb  is  open,  it  will  be 
caught  under  the  hook.  The  princiiial  action  of  the 
macliine  de^rends  upon  this  feature. 

b  e  show  two  positions  of  the  laich-needle :  one 
with  the  lateh  lying  back,  the  hook  being  in  condi- 
tion to  catch  the  thread ;  the  otlier  snowing  the 
hook  close<t  by  the  latch,  which  acts  as  a  mous- 
ing. 

de  ttre  two  views  of  a  needle  which  has  a  clonng 
slide.  The  lower  view  of  the  two  is  a  section  show* 
ing  the  'slots  ishich  traverse  on  the  pins. 

/  shows  a  groan  of  neetUtiH  with  the  yam  looped 
thereon,  as  when  tne  machine  is  at  work.  The  nee- 
dle employed  is  shown  complete  at  1.  In  the  other 
numbers  a  portion  of  the  lower  part  is  broken  away. 
The  needle  consists  of  a  body,  an  angular  bent  por- 
tion or  foot  r,  a  hook  s,  and  a  latch  (.  The  latter  is 
pivoted  to  tlie  Imdy  of  the  needle,  and  works  partly 
in  a  slot  formed  in  the  Itody.  The  latch  has,  more- 
over, a  lipooii -shaped  end,  which,  when  the  latch  is 
closed,  as  shown  in  needle  2,  meets  and  partly  shuta 
over  the  point  of  the  hook  a,  so  that  the  loop  formed 
on  the  needle  easily  slips  off  when  the  latter  makes 
its  downward  movement  The  needle  1  has  passed 
up  through  a  loop  of  the  previous  row,  and  the  hook 
9  has  caught  the  yam  ;  the  mousing-latch  is  thrown 
back,  as  shown  also  at  b,  same  figure.  The  needle 
1  descends  drawing  with  it  the  ram,  as  shown  at  2, 
the  position  of  the  previous  needle  ;  the  loop  on  .the 
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uk  liaa  come  againat  the  latch  t,  and  closed  it 
'mat  the  {wiat  of  the  hook,  so  that  the  hook  and 
yai-n  slip  through  the  loop,  which  is  cost  off,  as 
K'n  at  needle  3.  Presently  the  needle  comnienceu 
ist;  again,  as  ita  turn  of  work  rtMiun,  ant),  as  it 
i  SO,  as  ahown  at  needle  4,  the  loop  lying  in  the 
k  slips  down  the  shank,  capsizes  the  latcn  t,  and 
t  over  it  into  the  depression  in  the  shank,  as 
n-n  at  needle  1.  This  is  one  round  of  work  for 
ledle.  Knitting  by  machiuery  is  a  rapid  repeti- 
.  of  these  motiuns, 

^nitting-mauhine  needles  are  made  in  machines 
vhich  the  wire  is  reduced.  In  Aiken's  machine 
blnnka  are  clamped  in  the  arbom  and  brought 
;ly  between  the  grooved  rest  and  rotating;  cutter, 
are  reduced  by  the  cutter,  which  turns  in  a  lon- 
iJinnl  plane,  the  arbors  rotating  meanwhile. 
:-r  the  blank  has  been  reduced,  it  is  drawn  back 
D  Wtween  the  rest  and  cutter,  the  arbor-wheel  ia 
[M-ktnl  from  the  spring  detent-pin,  and  another 
ik.  brought  into  position. 

n  another  machine,  for  making  the  tongues  of 
Cting- needles,  the  machine  tirst  firms  the  bowl 

niiik  of  the  tongue,  and  simultaneously  forces 
k  the  feeder  upon  the  wire.    The  wire  is  then 
between  the  flattening  dies  ;  it  is  then  moved 
he  punching  dies,  tlien  to  the  dies  rounding  the 

ntxt  the  hole.    The  tongue  with  the  shar{>  piece 
jit'tiiig  from  it  is  then  cut  otf. 
Cnlt'tliig-nM'dle.    A  jilain  wire  with  smoothed 

H,  used  in  pairs  in  hand-knitting  of  flat  goods 
in  fours  for  tubular  work. 

Cnlf  tie.  1.  {Nautical. )  A  small  line  composed 
Ko  or  three  yams  laid  together  and  twisted  with 
tiiigt-r  and  thumb  against  the  twist  of  j-arn. 
d  for  miscellaneous  purposes  on  Ixianl,  such  as 
ings,  lashings,  hammock-clues,  pointing,  graft- 
,  etc. 

:.  A  draw-string  of  a  bag. 

Cnob.    1.  (Olast.)   The  boss  or  central  bulb  of  a 

'f  of  glass  when  cut  for  use. 

:  The  handle  on  the  spindle  of  a  lock  or  latch. 

I.  A  rounded  handle  of  a  door,  lock,  drawer,  etc. 
:.  {ArchiUciure.)    A  hwp,  bunch,  or  boss. 

i.  lOrdnanee.)    The  cascabel  of  a  gun. 
Enob^ing.    {Maaonry.}    The  rough  diseasing, 
knocking  off  the  projections  of  stones  in  the 


Enob'bUng-fiTe. 


A  Bunken  refining  hearth,  of 
smalt  size,  in  which 
crude  or  partially  re- 
fined iron  is  worked 
into  a  ball  or  hwb  in 
contact  with  charcoal 
and  under  influence  of 
blasL    A  bloomary. 

Knob-latoh.  One 
in  which  the  liolt  ia  re- 
tractable by  the  knob 
or  rotary  handle,  in 
contradistinction  tn  one 
which  is  moved  by  a 
key.  In  the  exuniple, 
the  latch-bolt  G  rests 
upon  a  horizontal  bar  A, 
one  end  of  which  is 
pivotetl  to  the  lot^k- 
case,  while  the  other, 
supported  by  a  spring, 
protrudffl  througli  an 
opening  in  the  edge  of 
'  case,  so  that  the  bolt  can  ))e  disengaged  from 
;  aniis  of  the  hub  by  simply  depressing  the  end  of 
;  bar. 


Knock-down.  A  piece  furniture  or  other 
structui'e  adnpted  to  be  disconnected  at  the  jointa  ao 
as  to  pack  compactly. 

The  skook  may  be  said  to  be  a  knock-down  barrel. 

The  example  shows  the  parts  of  chairs  dowu^ 

Fig.  2776. 


bumHed,  and  tsi^d.  Tin'  difTrprit  Bgurps  show  iw- 
i^pcilireLy  ii  >.i<.rf.fa  fmnt  hf^s  nmi  minulA,  ah  rriAny 
Kii'bx,  sfiit^,  side  riMJiiiiJ^  ;  a\x  n  eliair  complete  and 
huK  to  IiLi|i|  El  Aazf'ii  knocked  down, 

Knock'er.  1,  An  atuichnn'iil  to  im  ■estcrior  door 
uf  n  hiiiisi',  t<!  Rivi-  imtict*  to 
thiim;  witliiiii  i\iat  £^cime  oue  yij- 277B. 

hhiiuU  \vil1iijiit. 

2.  Art  iitti!i:liiiiriit  in  a 
Hipfir-I^iit  lo  jnr  the  fmtue 
mid  ntiiiku  ilii^  flmur  fn^ni 
tin.'  r;](-y]i|JS  iif  llii-  iKiItiiiy- 
I'liitti,  111  ill"  r'X.mii'li",  -Tln^ 
knockers  ai-e  pivoted  weight- 
ed arms ;  as  the  holt  re- 
volves, the  weights  tilt  the 
arms  and  strike  the  boH- 
frame. 

Knook'ar-oK  {KnU- 
ting.)  A  wheel  with  projections  to  raise  the  loop 
over  the  top  of  the  needle  and  discharge  it  there- 
from. A  similar  wheel,  called  a  tinker,  depresses 
the  vftrn  Ix-tween  the  needles.    See  BuB. 

Knock'lng.  (Bookbinding.)  Setting  even  at 
the  edges,  by  taking  a  bunch  or  pile  of  sheets  or 
leaves  and  ntriking  an  e<ijre  on  the  tiench. 

Elnock'ing-down  I'ron.  (Bookbinding.)  An 
iron  for  |)ounrting  down  the  projecting  twines  (slips) 
to  which  the  Kheets  are  sewed,  so  that  they  shall  not 
project  and  mark  the  back  cover. 

Knook'ingB.  1 .  (Afefaflurgj/.)  The  larger 
pieces  of  ore  and  gnngue  which  are  picked  out  of  the 
sieve.    The  sorting  of  lead  ore  by  tne  sieve  develops 


FIokt-Bb^  Knotktn, 


KNOCK-OFF. 


1240  KNOTTING  AND  STOPPING. 


three  qualities,  hnodanga,  riddlingt,  and  fell.  The 
former  are  Ihi^  scrapo,  which  are  picked  out. 

The  Hddlitvfs  are  what  remain  in  the  titeve; 

The  ftll  is  the  smallest,  and  falls  through. 

2.  {Sltutmry.)  The  email  pieces  broken  oif  from 
stone  by  hammenng  or  chiseling.   Large  iiieoea  are 

BTnook-ofll  {KniUing-madwiu.)  The  piece 
which,  at  the  proper  moment,  remores  the  loops 
from  the  tier  of  oeedlea. 

Knook-atona.  {iiining,)  A  Uock  on  which 
ore  is  broken. 

Knot.  1.  {Naviieal.)  a.  A  device  formed  by  in- 
tertwiniDs  a  rope  or  cord  so  u  to  attach  one  part  of 
it  to  another  part  of  itself,  to  another  rope,  or  to  any 
otherobject.  The  kinds  of  knots  employed,  especially 
by  nautical  men,  are  too  numerous  to  admit  of  de- 


M  M 


KnoU. 


Bcription,  and  we  content  ouraelvea  with  exhibiting 
t  few  of  the  more  prominent. 

Those  shown  are  eenerally  in  open  position,  bo  as 
to  more  clearly  explain  the  wa^  in  which  the  parts 
of  the  rope  ran  previous  to  being  drawn  taut  in  or- 
der to  join  them  together  and  prevent  slipping. 

Some  kinds  of  knots  are  called  hitches  and  bends, 
which  terms  usually  indicate  that  they  are  chiefly 
employed  (or  making  the  ropu  fast  to  another  oi^ect, 
or  for  securing  two  objects  together. 


1,  simple  overhand  knot.  25,  lark's  head. 


26,  simple  boat-knot 

27,  loop-knot. 

28,  double  Flemish  km 

29,  runniug  knot,  checkt 

30,  crossed  running-kin 


2,  ^p'knot,  seized. 

3,  single  bow-knot. 

4,  iKpiare  or  reef  knot. 

5,  square  bow.knot. 
8,  weaver's  knot. 

7,  German,  orfigure-of-8  31,  lashing-kuot. 
knot.  32,  rosette. 

8,  two  half-hitches,  or  33,  chain-knot, 
artificer's  knot.  34,  double  chaiu-knoL 

9,  double  artificer's  knot.  85,  doable  running-kn 

10.  simple  galley-knot.        with  check-knot. 

11,  capstu  or  prolonge  36,  double  twist-knot. 


knot 

12,  bowline-knot. 

13,  rolling- hitch. 

14,  clove-liitch. 

15,  black  wall-hitch. 

16,  timber-hitch. 

17,  bowline  on  a  bight 

18,  ranning-bowliue. 

19,  catspaw. 


37,  builder's  knot 

88,  double  Flemish  km 

89,  Engliiih  knot 

40,  shortening  knot 

41,  shortening  knot 

42,  sheep-shank. 

43,  dog-sliank. 

44,  mooring-knot. 

45,  mooring-knot. 


20,  doubled  mnning-knot  46,  mooring-knot 

21,  double-knot.  47,  pigtail,  worked  on  tl 

22,  sixfold-knot.  encT  of  a  rojie. 

23,  boat-knot.  48,  shroud-knot 

24,  lark's  head.  49,  a  bend  or  knot  used 
sailors  in  making  fast  to  a  spar  or  to  a  back 
handle  before  casting  overboard ;  it  will  not  n 
Also  used  by  horsemen  for  a  loop  around  the  j 
of  a  colt  in  breaking ;  the  running  end,  af 
passing  over  the  head  trf"  the  animal  and  thn» 
the  loop,  will  not  jam  therein. 

50,  a  granny's  knot       61,  a  weaTer''*  knot 

The  principle  of  a  knot  is,  that  no  two  parts  whi 
would  move  in  the  same  diivction  if  the  rope  v 
to  slip  should  lie  alongside  of  and  touching  ei 
other. 

The  ttanding-part  of  one  rope  and  the  end  of  I 
other  should  not  lie  side  by  side.  This  feature  li 
tinguishes  the  aheet-bend,  bowline-knol,  earrtek-ba 
reef-knot,  etc.,  from  the  granM^'t-hul,  tl^pC: 
kiieh,  etc. 

b,  A  nautical  or  gemraphical  mile  ;  ^  of  a  deg 
of  latitude  ;  about  2.025  yards.  The  English  stab 
mile  is  5,280  feet 

A  log-line  is  a  knoUed  cord,  the  distant  betwi 
the  kiwia  beine  xtTr  of  s  nautical  mile  apart  that 
50  Vifti  feet.  The  log  tine  is  allowed  to  run  out 
30  seconds,  which  is  i^n  of  hour,  so  that  the  d 
tance  between  kiua$  on  the  cord  bears  the  same  rs 
to  a  degree  that  the  time  does  to  an  hour. 

Thus  if  8  knots  on  the  log-line  run  through  \ 
hand  of  the  seaman  while  the  sand  in  the  |-mini 
glass  is  ranning  out  '^^  >s  an  indication  that  the  v 
sel  is  traveling  8  nautical  miles  per  hour.   See  L( 

2.  ifiru^-making.)  The  brush-maker's  tenn 
a  tuft  of  bristles  ready  tox  inaeitioD  into  a  h 
drilled  in  the  stock. 

8.  So  many  skeins.    See  Hahk. 

Knof  ter.  {Paper-maJcing.)  A  sieve  which  < 
tains  knots  in  the  pulp,  so  that  they  do  not  p 
to  the  moving  wire-plane  on  which  the  paper 
formed.    See  PAPER-MACHrNK. 

Knot'ting  and  Stopi'ping.    1.  {Painting.) 
process  preliminary  to  painting,  consisting  of  |«i 
ing  over  the  knobi  of  wood  with  red-lead,  and  I 
stopping  iif  nail-holes,  cracks,  and  faults  with  whi 

A  silver  leaf  is  eometimtt  laid  over  the  knots 

superior  work. 

2.  {Cloth-mdHng.)  Removing  weft  knots  s 
others  from  cloth  by  means  of  tweezers. 
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Enoat.  Tlie  Russian  whip  for  criminals  end 
otht^r  offenders. 

It  has  a.  handle  2  feet  long,  and  a  thong  4  feet  long 
teruiiimting  in  a  brass  ring.  To  the  uttvr  is  at- 
tached the  tail,  2  feet  long,  aud  ninnin^  from  2 
Inches  wide  at  the  ring  to  a  poiat.  This  is  soaked 
in  milk  and  dried  to  harden  it.  The  tail  is  changed 
?very  sixth  stroke. 

Knobs.  The  offal  or  waste  ailk  in  winding  off 
from  the  cocoon. 

Knnokle.  1.  {Sfedianiea.)  The  joint-pieces  of 
I  hin^e  throngh  which  the  ^niU  pa^s. 

Knnokle-joint.  A  joint  in  which  a  projection 
an  each  It^  or  leaf  of  a  device  is  inserted  between 
wrresponding  recesses  in  the  other,  the  two  being 
connected  by  a  pin  or  pivot  on  which  they  mutually 

turn.  The 
Vif-Vn.  legs  of  divid- 

ers and  the 
leaves  of  butt- 
hinges  are  ex- 
amples of  the 
,true  knuckle- 
joint.  The 
term,  how- 
ever, has  been 
somewhat 
commonly  ap- 
plied to  joints  in  which  the  motion  is  not  confined 
Lo  one  plane.    Such  are  really  universal  joints,  a 
rorm  illustrated  in  the  ball  and  socktt  and  the  gim' 

The  example  (Fig.  2778)  differs  somewhat  in  char- 
icter  from  those  just  described.  In  this,  designed 
for  coupling  the  tumbling-rods  of  tbmahers,  and  for 
other  coupHugs  which  require  play,  the  head  of  the 
&ba(l  D  has  urojections  e  which  fit  in  corresponding 
grooves  in  tne  socket  A,  enabling  the  rods  B  D 
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KnmekU'Jovit, 

to  be  turned  either  to  the  right  or  the  left,  as  de- 
ured. 

In  Fife.  2779  the  rings  ft  &  ar^  let  into  annular  re- 
cessefl  in  the  arms  e  a  of  the  two  parts  to  be  coupled, 
nlieving  the  center-pin  from  all  strain.  See  Coup- 
lino. 

Ennokle-ehield.  One  to  save  the  knuckles  in 
washing  and  scrubbing.  The  example  shows  one 
made  of  india-rubber. 

Knuckle  -  tiin1>ar.    {Shijpbuilding.)    A  top 
timber  in  the  fore  body,  where  a  reverse  of  shape 
causes  an  angle  on  the  tim- 
ber. 

Knnrl'lns.  Providing 
with  ridges  to  as:ti8t  the 
grasp,  as  in  the  knurled 
(or  milted)  head  of  a  set- 
screw. 

KofE  {Vatl.)  Atwo- 
masted,  Dutch  fishing-ves- 
sel, carrying  a  sprit-sail  on 
JDweUf-abMit        each  Tnast. 
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kotn'pow.  {Fabric.)  A  strong,  white  linen  of 
China. 

KraaL   1.  A  fish-basket  of  osiers. 
2.  A  framework  fish-trap. 

Ktls.    A  shoit  sword  of  the  Malays.    A  cream. 

Knim-horiL  {Music.)  A  old  musical  instru- 
ment res«-nibling  a  cornet. 

After  a  Bingnrar  change  of  orthography,  it  is  rep- 
resented  by  the  eremona  stop  in  an  organ. 

Kns'sl-er.  {Music.)  A  Turkish  musical  instru- 
ment, having  a  hollow  body,  a  skin  covering,  and 
five  strings. 

Katoo.  {Gold-heating.)  The  packet  of  vellum 
leaves  in  which  gold  is  placed  to  be  beaten. 

The  package  of  gold-beater's  skin  in  which  gold- 
leaf  is  placed  for  the  second  beating  is  called  the 
thoder. 

After  the  second  beating,  the  pieces  are  cut  uji 
and  re-arranged  in  gold-beater's  skin,  the  package 
being  called  a  mold. 

Ky'an-lx-lng.  K'amedfrom  Kyan,  the  inventor 
of  the  process  (1832).  To  prevent  the  decay  of  wood, 
cordage,  or  canvas,  it  is  saturatetl  with  a  solution  of 
corrosive  sublimate  in  open  tanks  or  under  pressure. 

The  timber  is  prepared  as  follows  :  A  wooden  tank 
is  put  together  so  that  no  metal  of  any  kind  can 
come  in  contact  with  the  solution  when  the  tank  is 
charged.  The  solution  conaists  of  corrosive  subli- 
mate and  water,  in  the  proportion  of  1  pound  of 
corrosive  sublimate  to  10  gallons  of  water  as  a 
maximum  strength,  and  1  pound  to  15  gallons  as 
a  minimum,  according  to  the  porosity  or  absorption 
of  the  timber  subjectra  to  the  process. 

Oak  and  fir  timber  absoro  nearly  alike,  but 
some  other  woods,  such  as  beech,  poplar,  elm,  etc., 
are  more  porous. 

The  period  required  for  saturating  timber  depends 
on  its  thickness  ;  24  hours  are  rcquin'd  for  each 
inch  in  thickness,  for  boards  and  small  tim- 
bers. 

Tlie  timbers,  after  saturation,  should  be 
placed  under  a  shed  or  cover  from  the  sun 
and  i-ain,  to  dry  gradually. 

In  about  14  doys  timber  not  exceeding  S 
inches  in  thickness  will  be  perfectly  dry  and 
seasoned,  and  fit  fur  use.  Large  timbers 
will  require  a  propoitionate  time,  according 
to  their  thickness. 

Some  processes  of  similar  import  may  be 
shortly  stated. 
In  Bethel's  process,  creosote  is  employed  and 
forced  under  heavy  pressure  into  the  poi«s  of  the 
wood.  (1838.) 

Bobbins  expels  moisture  by  heat  and  then  satitratea 
with  coal-tar,  resin,  or  bituminous  oils,  at  325°  Fah. 
(1865). 

Blythe  treats  with  steam  combined  with  hydro- 
carbon vapor. 

Burnett  employs  chloride  of  zinc  in  solution, 
under  pressure.  (1838.) 

Boucherie  used  pyrolignite  of  iron.  (1840.) 

Payne,  sulphate  of  iron.  (1842.) 

Maigary,  acetate  or  sulphate  of  copper.  (1837.) 

Van  der  Weyde,  solution  of  silicate  of  potash. 

Heinemann  :  boil  wood  in  alkaline  solution,  and 
treat,  under  pressure  and  heat,  with  resin,  carbolic 
acid,  and  tnr. 

Nicholson,  tar  and  petroleum. 

Behr,  solution  of  borax. 

Earl,  protosulphate  of  iron. 

Payen,  superficial  carbonization.       See  Wood, 

rBESERVATlON  OF. 
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La'beL  A  pUoard  or  slip  attached  to  an  object 
to  indicate  coDbsnts,  dtHtiuation,  ur  owuenbip.  See 

Bagoaoe-ciikc'K,  for  instauce. 

1.  Aiiiiniil  label:!  art;  of  many  forms  :  — 

a.  A  metiiUic  strip  beut  into  a  link-shape,  the 
ends  beiii;{  passed  through  two  silts  in  the  air.  Ou 
the  outside  is  shown  the  name  of  Che  owner  or  the 
number  of  the  animal  on  the  stock-book. 

b.  A  plate  secured  by  rivet  to  the  ear. 

e.  A  outton  is  inscribed  with  the  name  of  the 
owner  and  fastened  to  the  ear  by  means  of  a  locking 
^late,  which  enters  the  tubular  shank  of  the  button. 

d.  A  tag  attached  to  the  horns,  wool,  inane,  etc., 
to  indicate  ownership,  class,  prize,  merit,  etc 

2,  A  card  or  tablet  attached  to  a  bottle,  jar,  draw-' 
er,  eta,  by  a  chain,  or  placed  in  a  paneh 

One  on  a  can  of  fruit  or  other  rc^tables.  In  one 
case,  the  whole  aeriea  of  rustoinary  contents  are 
placed  on  the  margin  of  the  can,  and  the  kind  con- 
taiiietl  in  the  can  is  indicated  by  a  mark. 

S.  A  brass  rule  with  sights,  formerly  U8c«l  in  con- 
nectlou  with  a  circumferentor  to  take  altitudes. 

4.  (ArehUecitire.}  A  molding  over  a  doorway  or 
window.  A  haid-indding  or  haod-moltUng  in  the 
interior  ;  a  drip,  drip-atone,  or  teeaiher-moldvtg,  ou 
the  exterior. 

La'bel-oor'bol  Ta'ble.  {ArchUedurt.)  A  cor- 
bel-supported hea^l-molding  over  a  doorway  or  win- 
dow,   known  also  as  a  drip-atotie  or  kood-moldiiig. 

lialMl-Jng-ma-oliine'.  A  device  for  attaching 
labels  to  cans,  jara,  or  bottles.    The  example  shows 
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one  form,  in  which  the  can  is  fed  in  at  the  chute  o,  and 
is  taken  up  by  the  revolving  star  b.  It  is  there  re- 
tained in  [iWe  long  enous^i  to  receive  the  label  from 
the  gHuimiiig-wings  c.  The  cam  d  gives  downwant 
motion  to  the  cross-head  e,  and  thence  to  the  arms 
//with  the  smoothing-rollers  attached  thereto. 
The  can  is  then  dischargeil  by  a  partial  revointion 
of  the  star  b  on  to  the  ehntey.  Power  is  applied  &tg. 
The  /inger  h  holds  the  label  in  place  while  the  gum- 
ming-wings  return  for  another  label.  It  takes  in 
four  sizes  of  cans,  and  has  labeled  9,000  in  ten  hours. 

Iiab-1.4om'a-tBr.  A  forceps  with  a  measnring  at- 
tachment for  ascertaining  the  size  of  the  fetal  hmd. 

Ubfo-ora-to-iy.  1.  A  house  or  apartment  in 
which  chemical  experiments  are  conducted. 


2.  A  manufactory  of  chemical  articles. 

3.  A  place  where  fireworks  are  prepared. 

4.  A  department  in  an  arseuaf  where  cartridges, 
fuses,  primers,  etc.,  are  made,  shells  chained,  etc. 

Lab'o-ra-to-ry  -ap-pa-ra'tns.  Instmmenta 
and  appliances  used  by  tite  chemist  in  his  study. 
Among  them  may  be  cited  the  cupellatiou-fumace 
A,  cupel  /,  Liehi^'s  condenser  y,  the  retort  and  filter- 
stamf  A,  measunng-glassea  i  i,  pipette  k. 

A  jitUr  for  chemical  solutions,  without  access  of 
fresh  bodies  of  atmospheric  air,  is  also  shown  to  the 
figure  ;  the  vessel  a  containing  the  lolution  and  the 
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liltering-matter  occupies  the  neck.  As  the  liquid 
reaches  the  vessel  b  it  displaces  a  body  of  air,  which 
imssea  by  the  pipe  e  to  the  chamber  a,  entering 
through  the  stopine  d,  which  is  ground  or  proWded 
with  cork.    See  also  Balakce. 

Iiab'y-xinth.  {Metallurgy.)  a.  A  sinuous  chan- 
nel in  which  the  ground  ore  {slime)  and  water  are 
conducted,  in  order  that  the  metallic  portions  may 
be-deposited  according  to  their  respective  gi-avities. 

b.  A  cliamber  of  many  turnings  in  which  fumes, 
derived  from  dry  distillation  of  mercury,  etc,  are 
condensed.    See  Coksbnser. 

Laa  A  resin  obtained  fh>m-the  I^ata  indiea.  See 
Rekin. 

Laoe.  A  kind  of  network  of  threads  of  flax,  cot- 
ton, gold  or  silver  wire,  or  other  suitable  material, 
forming  s  fabric  of  transparent  texture.  Its  origin  is 
not  known,  but  it  appears  to  have  been  used  by  the 
kdifS  of  ancient  Greece  and  Rome.  It  was  ^rly 
used  in  Northern  Italy,  and  is  said  to  have  been 
introduced  iiito  France  by  Mary  de  Medicis.  In 
1483  its  importation  into  Euglaiid  was  prohibited. 
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LACE-MAKING  MACHINK 


The  Kjrstematic  manufacture  was  introduced  into 
England  by  refu^^ees  Trom  Flandera. 

I^ce  waa  anciently  woriced  by  the  needle.  The 
inrentioD  of  lace  kniUiag  ii  attributed  to  Barbara, 
wifs  of  Christopher  Huttman,  a  German  miner,  in 
1500.  A  manufactory  was  established  in  France  bv 
Colbert,  in  1586. 

Foin'.  lace  was  embroidered  with  the  needle.  Bone 
lace  (temp,  of  Charles  I.)  was  a  kind  of  thread  lace, 
and  received  its  name  from  the  bobbins  being  made 
of  bone.  About  1708,  a  stocking-weaver  of  Aorth- 
amptou  prodnoed  a  machine  for  making  lace  ;  it  was 
called  the  jHn-/mni£,  and  is  still  employed  in  France 
for  making  the  lace  called  tulle. 

The  method  of  Barbara  Huttman  is  as  follows : 
The  lace-maker  has  a  hard  cushion  in  her  lap  on 
which  the  pattern,  traced  on  parchment,  is  laid,  and 
{MDJi  passed  through  the  parchment  into  the  cushion 
■t  places  determined  by  the  pattern.  She  has  also 
a  number  of  boblnns  on  which  the  threads  are  wound, 
fine  thread  being  used  for  the  meshes  or  net.  The 
work  is  be^n  by  attaching  the  threads  in  pairs  to  tlie 
pins.  The  thr^dsare  then  intertwined  bymeaua  of 
the  bobbins,  so  as  to  form  the  required  pattAn. 

In  lace-\reaH7\g,  the  threads  of  the  weft  am  twist- 
ed round  those  of  the  warp.  The  manner  of  twist- 
ing determines  the  character  of  the  net  aud  its  name, 
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OS  to/Up-net,  maiV-net,  pattern-net,  drop-net,  spider- 
net,  fiotfooR-net,  iViriv-net,  ioAMn-net. 

The  classification  of  laces  at  the  English  exhibi- 
tioQ  of  1851  was  as  follows  :  — 

1.  PiUow-Uue,  the  article  or  fabric  being  wholly 
made  by  hand  (known  as  Valenciennea,  Mechlin, 
Soniion,  Suckingham)  ;  or  Ouipure  made  by  the 
crochet-needle  ;  and  $Uk  lace,  called  blonde  when 
white^  and  ChantUly,  Pup,  OramvtaiU,  and  black 
jBuckuighamthire,  when  black. 

2.  Lace,  the  ground  being  machine-wrought,  the 
ornamentation  made  on  the  pilloto  and  afterwards 
applied  to  the  ground  (known  as  Bruaaela,  Honilon, 
or  appliqtUe  lace). 

3.  Uacbine-made  net  or  quillings,  wholly  plain, 
whether  warp  or  bobbin  (known  as  bobbin-net,  iullea, 
blmdt*,  Cambruie,  Mechlin,  Malims,  BrusseU,  ^lea- 
fm,  etc.). 

i.  laee,  the  ground  being  wholly  made  by  ma- 
cbine,  partly  ornamented  by  machine  and  partly  by 
hand,  or  wholly  ornamented  by  hand,  whether  tam- 
boured, needle-embroidered,  or  darned. 

6.  Lace,  wrought  and  ornamented  by  machinery, 
OfHnprising  trimming  laeea  of  every  description,  veiU, 
/alit,  Korft,  thawU,  lappet*,  eurtaina,  etc. 

The  dates  of  some  of  the  inventions  connected 
with  lace-making  are  as  follows  :  — 

BobUn-lan  inrentcd  by  Bartiwa  Hattman  of  8t  Aniia- 

bng,  Oemiaaj  1G61. 

PlUow-Uc«  nukluc  taught  At  QLMarloir.EnslMid  .  1026. 
Stratt'*  machine  for  mulng  openwork  ■tocMng*  .      .  175S. 

Ciaiw'i  VMidjke  machine   1758- 

Bm  and  Harrey's  "  pin  "  macbln*  ITTO. 

frotf*  point-net  nwehlna  1T7T. 

DawMn'i  polnt-nat  machln*  1791. 

HeatluxMU'a  bobbin-net  nucblne  IBftt. 

HUl'B  pUn-BTonnd  net  mMshloe  IRin. 

"  limertck. "  Ure  mmto   1820. 

Laoed-stooking.  A  bandage  support  for  vari- 
eoee  vrins,  weak  legs,  etc. 

Laoe  nuiklllg  IbKdlllM'.  lioce  is  a  delicate 
kind  of  network  composed  of  silk,  flax,  or  cotton 
threads,  twisted  or  plaited  together.  See  Lace. 


'  The  meshes  are  of  an  hexagonal  figure,  in  which 
thick  threads  are  alw  interwoven  to  form  the  \«X- 
tern,  according  to  some  design  ;  and  these  threads, 
which  are  called  gtpnp,  fonn  Uie  ornament  of  the  lace. 

The  poijU-net  frame  was  inreuted  by  Honis  (Eng- 
land) in  1764,  and  is  a  variety  of  the  stocking-frame, 
making  a  stitch  or  loop  like  that  of  a  stocking,  and 
formed  by  a  continuance  of  one  thread.  The 
thread  is  by  the  machine  formed  into  loops,  a  whole 
course  at  once,  by  pressing  it  down  alternately  over 
and  under  between  a  number  of  parsll^  needln.  A 
second  course  is  tlien  made  of  siinilar  loops  on  the 
Home  needles,  and  the  loops  of  the  first  are  drawn 
throngh  those  of  the  second  in  such  a  manner  as  to 
form  meshes  by  retainiiw  the  first  loops  ;  the  second 
are  then  retained  by  a  uird,  and^hese  by  a  fourth, 
and  so  on. 

The  warp-net  frame  is  also  a  variety  of  the  stock*- 
ing-framc,  but  the  parts  are  very  differently  ar- 
ranged, the  movements  being  produced  by  treadles, 
leaving  the  hands  of  the  workman  to  mansee  tin 
machine,  which  is  a  piece  of  mechanism  apjiued  in 
front  of  the  row  of  needles  of  the  frame.  In  the 
warp-net  frame  the  piece  of  lace  is  not  formed  of 
one  continuous  thread,  as  in  the  poinl-net  frame,  but 
there  are  as  many  difi'erent  threads  as  there  are 
needles  in  the  frame  ;  these  threads  are  warped  or 
wound  upon  a  roller  or  beam  the  same  as  a  loom, 
and  it  is  from  this  circumstance  that  the  machine  is 
called  a  ■warp-frame.  These  threads  ^lass  through 
eyes  in  the  ends  of  small  points,  called  guides,  which 
are  opposite  the  needles  ;  and  these  guides  are  fixed 
on  two  bars,  each  of  which  has  half  the  guides  fas- 
tened on  it ;  that  ia,  one  guide  is  fast  to  (me  bar,  and 
the  next  to  the  other,  and  so  on  alternately  of  the 
whole.  Each  of  the  guides  presents  a  thread  to  Its 
needle,  and  all  are  at  once  moved  by  the  hand  to 
twist  the  threads  two  or  three  times  round  the 
needles  that  are  opposite  to  them.  The  loop  is  now 
made  in  a  manner  similar  to  that  in  the  poiwt-«et 
fraane.  The  next  time,  the  alternate  gtudes  an 
shifted  endways,  so  as  to  apply  themselves  to  otlier 
needles  than  those  they  were  upposite  to  before ; 
this  crosses  the  thread  so  as  to  make  a  net,  but  the 
if^uontity  that  is  ahirted  endways  is  changed  every 
time  by  means  of  the  mai;hinery,  so  as  to  move  a 
certain  number  of  needle^  whicli  number  is  changed 
every  time  to  produce  the  pattern. 

The  lace-making  machine  for  weaving  the  real 
twisted  lace,  like  that  made  on  the  pillow,  was  in- 
vented by  Heathcoet,  1804. 

The  groundwork  of  the  invention  is  to  extend 
those  threads  which  form  the  waip  of  the  lace  in 
parallel  lines,  and  dispose  the  diagonal  threads  upon 
small  bobbins,  wliich  are  detached,  and  an^  cafiable 
of  passing  round  the  extended  warp-threads  so  as  to 
twist  with  them  ;  by  this  means  the  number  of  bob- 
bins is  reduced  to  one  half.  In  this  machine  there 
are  two  horizontal  beams  or  rollers,  one  to  contain 
the  thread  and  the  other  to  receive  the  lace  \  also  a 
number  of  small  bobbins  to  contain  the  thread. 

Mr.  Hebert  thus  ennmeiates  the  varieties  of  bob* 
bin  net-lace  machines :  — 

The  LonKbborongb  donbla-tter  .  HtaUuoat'*. 

Tbe  dlDglc-tfer  SttvrtuotCt. 

Tbe  ImproTod  donble-tler      .      .  Brailty^t. 
The  Improved  slnKl«-tlcr    .       .       .  Lrrtr'i. 
The  LouiifhborouKh  improTed  \  with  ponplng-tacUe. 
The  piuher  principle. 

Tho  tnrcive  w&rp  ....    Bevan  If  Freeman't. 

The  trsTcTM  warp,  ntilT  .      .      •      Liiullejf  4*  InerpU. 

The  Btn^ht  bolt  Knitlat  f  MatiUft. 

The  trlrcalar  bolt  Maidty't. 

The  rlrcDtar  comb  Hmnf: 

Tba  Impmred  ehcalar  conb     .  Hrrvrif't. 
The  SutlMi  ImproTCd  lingMlar   .      .  Larer'i. 
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lAoe-pa'per.  Paper  having  an  openwork  pat- 
tern and  perforations  lOBde  in  imitation  of  lace. 
The  procesH  usually  consists  in  grinding  off  the  ele. 
vated  portions  of  embossed  paper,  whi6h  is  accom- 
plished by  psRsitig  the  }iaper  between  two  rollers, 
one  of  which  is  covered  with  ground  glass  or  emery, 
the  other  is  impressed  with  a  duplicate  of  the  design 
on  the  pai)er.  The  grioding-txtUer  is  made  to  revolve 
at  high  velocity. 

Laoa-idsoe.  1.  {SA^buildiM.)  The  main, 
piece  of  the  head,  or  beak-ahaped  projection  from 
the  ?tead  of  a  vessel    See  Maih-pjecr  ;  Steu. 

2.  {Nautical.)  The  rope  used  to  fasten  a  sail  to 
its  yard  or  gaff, 

Laob'ty-mal-daot  Di-lst'or.  {Sarmcal.)  A 
probe,  by  means  ff  which  the  normal  caliber  of  the 
nasal  duct,  in  cases  of  obstruction,  is  restored.  They 
are  made  of  eight  different  sixes,  of  silver,  lead, 
whalebone,  bard  rubber,  and  laminaria  dimtaia. 
The  silver  is  the  most  useful ;  whalebone  and  hard 
rubber  are  easy  to  guide,  and  less  liable  to  injure 
the  mucous  membrane.  The  laminaria,  after  in- 
trodoction,  nadually  awellt  ap  from  imbjUtun  of 
the  tears,  and  thus  dilates  the  canal. 

Lao'lnft  1.  A  fastening  by  a  cord|  thong,  or 
whang,  which  passes  througit  holes  prepared  in  the 
respective  jtarts  of  the  object  so  fastened.  The  term 
is  applied  to  fastening  up  the  front  openins  of  some 
kinds  of  boots  ;  also  to  the  fastening  together  of  the 
[^ecea  which  constitute  a  machine  rait. 

2.  iBookbittding.)  Securing  the  book  to  the  sides 
by  carrying  the  bands  or  slips  through  perforations 
in  the  boards. 

8.  (Nauiieal.)  The  rope  used  to  confine  the  heads 
of  sails  to  their  gaffs  or  yards. 

laRO'qner.  Primarily,  a  vamiih  composed  of 
shellac  dissolved  in  alcohol  and  colored  by  means  of 
saoibt^  safih>n,  annotto,  and  various  other  color. 
Inff  utters.  It  iiapidiedtowood,  to  pspier*mache, 
and  to  metals  to  protect  them  tnm  rwA  and  improve 
their  color.  The  term  is  also  applied  to  composi- 
tions contaiuinK  none  of  the  above  ingredienta,  they 
being  replaced  by  tur))entine,  resin,  etc. 

Toe  proportions  of  the  shellac  and  alcohol  vary. 
Two  gallons  of  alcohol  to  one  pound  of  shellac  is 
piDbably  the  most  common  proportion. 

Besidea  the  coloring  matters  above  referred  to, 
tanneric,  dragon's  blcrad,  gum  sandarach,  and  re<l 
Saunders  are  frequently  employed  in  red  and  gold 
colored  lac^juera,  the  articles  and  their  relative  pro. 
portions  being  varied  accoiding  to  the  tint  desired. 
In  the  military  service  the  following  lacquers  are 
used :  — 

For  Small- Antu,  or  Waler-Broof  Paper. 
Beeswax    ....      13  pounds. 
Spirits  turpentine  .       .         13  gallons. 
Boiled  linseed-oil  .       1  gallon. 

All  the  ingredients  should  be  pure  and  of  the  best 
quality.  Heat  them  together  in  a  copper  or  earthen 
vessel  over  a  gentle  fire,  in  a  water-bath,  until  they 
are  well  mixed. 

For  Bright  Iron  Work. 

Linseed-oil,  boiled       .      .  .  S0.5 

Litharge   5.5 

■WhiteHejid,  in  oil .  .  .  .  11,25 
Besiu,  pulverized     .       .       .  2.75 

Add  the  litharge  to  the  oil ;  let  it  nramer  over  a 
slow  fire  three  hours  ;  strain  it,  aud  add  the  resin 
and  white-le^  ;  keep  it  gently  wamied,  and  stir  it 
until  the  resin  is  dissolved.  For  ordnance,  shot,  or 
shells,  or  other  iron  work  not  designed  to  be  kept 


bright,  coal  tar  thinned  with  ^luits  of  turpentine 
forma  a  very  cheap  and  permanent  lacqner. 

X«o-tom'e-tar.  CaUed  also  galactomer.  Aspe- 
cies  of  hydrometer,  graduated  to  show  the  compara- 
tive specific  gravity  and  oMiaequent  value  of  different 
specimens  of  milk. 

The  instrument  is  a  good  evidence  of  the  specific 
gravity  of  milk,  and  the  spectfic  gravity  is  a  iiroba. 
ue,  Imt  not  pomtive,  evidence  of  qnafitp.  Taken 
in  ccHinection  with  the  percent  glass,  wnicli  meas- 
ures the  per  cent  of  cream  that  rises,  it  is  nearly  a 
positive  indicator  of  pure  and  watered  milk. 

One  form  of  the  ladom^er  for  ascertaining  the 
amount  of  cream  in  milk  consists  of  a  tube  n'ith 
a  fnnnel  mouth  for  convenience  in  charging  it,  and 
having  the  upjier  portion  graduated.  The  tube  is 
about  a  foot  in  length,  and  being  filled  the  cream  is 
allowed  to  rise,  when  its  richness  is  determined  the 
number  of  graduated  qiaoes  occnnied  by  the  cream. 

The  hydrometer  alone  is  not  adapted  to  determine 
the  amount  of  cream  in  milk,  which  can  only  readily 
be  determined  by  test  Dr.  Ure  suggests  it  may  be 
apidied  to  tlie  dimmed  milk  to  determine  the  pro- 
port  ioiur  of  curds  and  whey. 

Laoto-aoope^  An  instrument  invented  by 
Donne  of  Pans,  for  assisting  in  determining  the 
quality  of  milk  by  ascertaining  its  relative  o{iacity. 

The  "three  times  skinui'ied  sky  blue"  of  Bloom- 
field  is  the  bottom  of  the  scsle,  unless  tlie  jtump- 
water  milk  fw  urban  distribution  is  conuderedas  zero. 

Dinglei's  " Polytecbnisclies  Journal"  describes  a 
simple  apparatua  for  determining  the  richness  of 
milk,  as  measured  by  its  transparency.  Two  pol- 
ished plates  of  glass  sro  adjusted  by  mnins  of  a  screw 
to  stand  at  different  distances  from  each  other.  The 
milk  is  placed  between  them,  and  the  distance  <^ 
the  plates  from  each  other  wlien  the  fiame  of  a 
steanne  candle  is  rendered  invisible,  is  the  measure 
alike  of  the  ttanspuency  and  eompantive  riehnesi 
of  the  milk. 

Lao-rar'niah.  One  made  from  shellac  diasdved 
in  alcohol.  Colored  by  red,  orange,  or  yellow  mat- 
ters. Lac  is  obtained  from  the  Fiat*  inaiea,  and  the 
product  is  ttiek  lac,  aeed-Uu,  theUac,  and  laclaie. 

Lad'der.  1.  A  frame  —  usually  movable  —  hav- 
ing a  series  of  steps  attached  to  side-bars  or  ropea. 
The  varieties  are  distinguished  by  their  purpoees, 
position,  or  by  some  feature  of  oonstmction. 

A  ladder  differs  fran  a  aiairs  in  that  the  latter 
has  treads  and  risers,  being  thus  boxed  in  below. 
The  ladder  has  merely  slept. 

Of  the  TUtulical  ladders,  we  have,  — 


AeeommodaiioH-)Miider. 

OompanimAadder. 

Foreeadk-UdiM. 

HoldA»dder. 

Jacob'e-laAder. 

Quarter-lAdder. 

SideA&dder. 

Stcm-l^der. 

As  to  purpose,  we  have,  — 
Fire-exape. 
/Yre-ladder. 
Fr«t(-ladder. 
ffan&tn- ladder. 
iSoa/tn^ladder. 

The  names  denoting  con- 
struction are,  — 

CAafn-ladder. 
Sr/cnnon-ladder. 
A3jK-lMlder- 
HuU'joiyU  ladder. 
Step-ladder. 
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he  eollapaiTig-  ladder  (Fig.  2784)  has  rounds 
>ted  to  the  side-rails,  recesses  in  which  receive 
a  when  the  ladder  is  folded.  When  the  side- 
es  are  drawn  apart,  the  rounds  assume  a  horizon- 

HKtitiOD. 

movable  ladder  is  sometimes  used  in  ascending 
dfsc«Ddiiig  shafts.  Two  poles  ascend  and  de- 
id  alternately,  and  have  stages  oa  to  or  from 
i^h  the  penton  steps  from  or  to  the  corresponding 
'  on  the  other  pole,  at  the  moment  when  they 
tme  stationary.  See  Man-emoikk. 
caling-ladders  are  shown  in  the  triumphal  monu- 
ts  of  Raraeaes  II.,  the  great  Sesostris,  1355  B.  c. 
he  first  ladder  of  record  was  that  seen  by  Jacob 
lis  dream,  and  it  is  the  longest  and  best  of  which 
liave  any  account.  It  is  the  only  one  mentioned 
be  Bible. 

.  (yauiieal.')  The  aecommodalum-J&dAer  is  a 
rs  slung  at  the  gangway.  The  /oreeattlt  and 
I  ladders  are  at  these  respective  places.  The 
>&'s-ladder  abaft  the  top-gallant  masts,  where 
T  are  no  ratlines  at  the  sKrouda.  The  quarter 
stem  ladders  are  for  reaching  or  leaving  the 
ts  moored  astern. 

.  A  notched  cleat  or  stick  in  a  bookcase,  for  snp- 
iing  shelves. 

■aa'der-caT'iiage.  One  for  conveying  fire-lad- 
t.  In  the  example,  the  bed-frame  serves  as  a  con- 
tion  in  coupling  the  wagon,  and  braces  the  ladder 


ng.378fi. 


Ladder-Otrriofi. 

m  nised.  The  windlass,  having  its  bearings  at 
foot  of  the  frame,  extends  the  sliding  sections  of 
Udder.    The  basket,  attached  by  a  rope  to  the 

ley  at  the  top  of  the  ladder,  forms  a  fire-escape. 

jftd'der-way.   1.  {Mining.)   Or  foot-way  shaft. 

?  shaft  of  a  mine,  by  which  the  workmen  ascend 

I  descend. 

!.  {XaUHeal,)  A  o»npaHiijn-way  or  *ctttti«-way 
board  ship. 

[a'dies.  {SkeUing.)  A  size  of  skates ;  15x18 
hes. 

[ja'ding.  (Olata.)  The  transference  in  cisterns 
molten  gloss  from  the  pot  to  the  table,  in  plate- 
S3  making. 

[ja'dlns-hole.  {Olast.)  An  aperture  in  the  side 
a  rnmace  for  plate-glass,  at  which  the  euveUe  for 
Tying  the  metal  is  intrwlaced  or  is  filled.  See 
le  669. 

ta'dlet    1.  (Founding.)   A  pan  with  a  handle 
to   hold  molten 
Ilf .  2788.  metal 

On  a  small 
Bcale,  the  butfet- 
ladle  is  a  familiar 
instance. 

The  Urge  ladle 
used  in  the  fonn- 
dry  is  called  a 
Shanks  (which 

foHNifry-IadI*.  Me)- 


Ladles  are  protected  by  a  thin  coat  or  layer  of 
loam,  and  ever^'  time,  before  being  used,  they  are 
brushed  over  with  black  wash  and  carefully  dried. 

The  example  has  a  hinate-shaped  plate  F  pivoted 
to  the  rim,  and  serving  to  keep  back  imparities 
Boating  on  the  metal. 

2.  0rdnance.)  An  implement  used  for  removing 
the  shot  when  it  is  not  wished  to  fire  the  gun.  It 
is  a  semi-cylinder  of  copper,  beveled  at  the  end,  and 
attached  to  a  staff.  For  use,  the  muzzle  of  the  gun 
is  slightly  depressed  and  the  ladle  jiassed  in  bo  as  to 
run  under  the  shot,  which  is  received  in  it ;  when 
the  ladle  is  withdrawn,  it  brings  the  tthot  out  with  it. 

h.  A  cylindrical  scoop  of  copper  for  loading  loose 
powder  into  a  cannon. 

3.  {PyrotechnicB.)  A  copper  scoop  for  filling  rock- 
eta. 

4.  {Olaa.)  A  vessel  in  which  molten  glass  is 
carried.    A  cuvetie. 

6.  {Domestic.)   A  large  dipping  spoon. 
6.  (Hydrwulies.)   The  float-board  of  a  mill-wheel. 
La'dle-board.  A  mill-wheel  float. 
Lag.   1.  One  of  the  boards  or  staves  forming  the 
covering  of  a  large  band-drum,  or  the  upper  casing 
of  a  carding-machine,  or  the  covering  of^  a  steam- 
boiler  or  cylinder. 

The  lags  of  the  drum  are  fastened  by  lag-screva  to 
the  frame  of  the  wheel. 
The  laga  of  the  canling-machine  are  clothed  with 
cards  on  the  under  siden, 
and  are  separately  remova- 
ble. 

The  lags  of  the  boiler  or 
cylinder  are  wooden  staves, 
hooped,  and  enclosing  a 
body  of  non-conducting 
material.  Othem'ise  called 
cleading. 

2.  (Steam-engine.)  The 
retardation  of  the  valve. 

LiBC'gliig.    1.  (Steam- 
engine.)  The  non-conduct- 
ing jacket  or  clothing;  of  a 
steam-boiler  or  cylinder, 
to  prerent  radiation  of  heat.    Cleading,  deading, 
sheathing,  clothing. 

2.  (Oarpeniry,)  Narrow  planks  extending  from 
one  rib  to  another  in  the  centering  of  arches  and 
forming  the  boaid  covering  upon  wliich  the  courses 
of  vousBoirs  are  laid. 

La^ma-ohlne'.  (fFood-icorking.)  A  machine 
for  hollowing  out  the  iosides  of  laga  or  covering  for 

Fig.  2T87. 


Lag-Maehi»*. 

wooden  rolls  or  drums  ;  or  the  cleading  for  jacketing 
cylindere  or  steam-pipes. 

Idg-aorew.  A  flat-headed  screw  ased  to  attach 
lags  to  band-drums. 
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ZiBld.  {Paper.)  Paper  haviug  tbe  roarkg  made 
by  tilt:  wires  of  the  deckle. 

The  choice  of  coloring  matter  occasions  the  names 
ertam'laid,  blue-laid,  etc. 

Itald-on.  (JoiTiery.)  A  t«rm  applied  to  mold- 
ings which  are  got  out  in  strips  and  nulled  on  to  the 
lurfhce  of  the  ooject. 

Iiaid-pa'per.  Paper  made  with  a  ribhed  eurfnce 
like  that  fonnerly  made  in  the  hand-frame. 

Lam'bre-qn^  1.  A  curtain  on  the  helmet  to 
protect  from  the  rays  of  the  sun,  like  the  cap  with 
a  valance  named  from  the  East  Indian  hero  "Have- 
lock." 

2.  A  festooned  drq>erT,  forming  an  ornament  at 
the  upper  part  of  a  window,  and  covering  the  cur- 
tain rings  and  bar. 

lAinb'*  Tongue.  A  plane  with  a  deep,  narrow 
Ut  for  making  quirks. 

Lam'a-ro.  A  walled  receiver,  where  the  slima 
(mud  charged  with  auriferous  or  argentiferous  parti- 
cles, or  both)  are  deposited  from  the  amiatra,  to  part 
with  a  portion  of  tneir  water,  and  accumulate  till 
fufflcient  to  form  a  torta,  in  which  the  amalgamation 
is  perform^.    See  Amalgamator. 

Lam'i-aa-tad  Aroh.  A  timber  arch  made  of 
succ?s8ive  thicknesses  of  planking  bent  on  to  a  cen- 
tering and  secured  together  by  tree-nails.  See 
Arched  Brax. 

The  Ousehum  Viaduct  of  the  Newcastle  and  Tyne- 
mouth  Railroad,  England,  was  erected  qn  this  prin- 
ciple. It  is  103  feet  high,  and  consists  of  5  archen, 
each  lid  feet  span,  and  two  atone  arches  at  each 
end,  45  feet  span. 

Another  bndge  has  7  arches  of  120  feet  each. 

Each  arch  has  3  segmtrntaL  ribs,  each  of  which  has 
SO  deck  de^ls,  3  inches  wide,  being  2  deals  in  width 
and  15  in  height.  The  deals  vary  from  20  to  45 
feet  in  length,  and  are  laid  so  as  to  break  joint. 
They  are  connected  by  oak  treenails,  each  of  which 
passes  through  3  thicknesses.  A  layer  of  brown 
paper  dipped  in  boiling  tar  is  laid  between  thick- 
nesses. The  ends  of  the  ribs  are  let  into  cast-iron 
tboes,  which  are  fixed  to  the  imports  of  the  masonry 
piers.  The  ribs  are  connected  by  diagonal  braces 
and  iron  ties.  Tbe  8|)andrels  are  strongly  framed. 
All  the  wood-work  was  kyanized.  *■ 

Lam'l-na-ted  Pips.  Water,  sewer,  or  sas  pipe 
made  of  thicknesses  of  veneer  or  scale  boara  succes- 
sively wrap[>ed  to  obtain  thickness  and  strength. 
£aeh  layer  ia  thoroughly  saturated  with  asphalt, 
and  the  grain  of  alternate  layers  passes  In  tnmsverse 
directions,  so  as  to  secure  an  intimate  bond  and  a 
line  of  resistance  to  disruption  in  any  direction, 
lengthwise,  oblique,  or  across  the  pijw  circumfer- 
ence. The  veneer  is  sometimes  made  to  alternate 
with  fabric  or  an  adhesive  composition. 

IiUn'i-na-ted  Rib.  An  arched  beam  made  of 
planks  bent,  Iwd  flatmHse  iu  layers,  and  secured  by 
bolts.    See  Archkd  Bram. 

lAm'i-nat-ing-ma-oblne'.  A  gold-beater's 
rolling-mill  for  reducing  the  ingot  of  gold  to  such  a 
thichuess  that  a  square  inch  will  weigh  grains. 
The  ingot  weighs  2  ounces,  and  is  J  inch  broad. 
The  ToUers  are  of  hard  steel,  and  extend  the  ingot 
to  a  ribbon.  The  gold  is  frequently  annealed  dunng 
the  process. 

Dam'l-nat-ing-roU'er.  (3fetal-vx>rking.)  One 
of  a  set  by  which  a  fagot  or  bloom  is  drawn  out  into 
a  bar  or  sheet. 

Iriunp.  A  device  in  which  an  artificial  light  is 
produceil  by  the  bomlng  of  a  wick  saturated  in  oil 
or  liquid  fat. 

Lamp*  were  used  before  candles.  The  oil  was 
condoeted  to  the  flame  by  means  of  a  wick,  before 


man  learned  to  use  the  suet  which  lianleDed  npc 
wick  and  made  a  rigid  rod  of  grease. 

"The  invention  of  artihctal  light  has  exten 
the  available  term  of  human  life,  by  giving  the  ni 
to  his  use  ;  it  has,  by  the  social  interconne  it 
courages,  polished  his'raonnen  and  refined  his  tas 
perhaps,  as  much  as  anything  else,  has  aided 

intellretuol  progress."   

—  Draper.  Flf  ■  »88. 

Lamps  were  used  in 
early  ages  in  all  the 
ancient  civilized  coun- 
tries, China,  India, 
Egypt,  Greece,  and 
Rome.  Many  beauti- 
ful forms  from  these 
countries  are  to  be 
found  in  collections : 
especially  from  the  ex-  "6 
cavntions  of  Pompeii 
Sepulchral  lamps  were 
commonly  ttlaced  in 
tombs,  and  nave  thus 
been  preserved  in  many 
cases. 

Homer  makes  no 
mention  of  them, 
though  they  had  been 
long  in  use  in  Egj'pt, 
and  it  ia  understood 
that  he  had  seen  the 
Thebes  he  portrayed. 
The  upper  three  fig- 
ures, a  DC,  are  repre- 
sentations of  Egyptian 
lamps  found  in  tlie 
toinm.  The  constella- 
tion Leo,  shown  upon 
the  largejit  lamp,  was 
the  favorite  sign  in 
Egj'pt,  for  thpn  Osiris 
(the  Nile)  came  forth 
and  em1)raced  all  the 
fertile  land  of  Egj'pt 
even  unto  the  desert, 
nnd  retiring  left  the 
fertile  deposit,  from 
which  Epnmg  all  the 
pnxluctions  of  the 
conntiy. 

d  c  /are  ancient  Eu* 
rowan  lamps. 

The  Egj-ptiags,  ac- 
cording to  Clemens 
Al  exandrinuB,  were  the 
first  who  used  lamps 
in  tlieir  temples. 
Rreen  porcelain  lamps 
were  found  in  the  great 
pyramids  of  Gliizeh 
and  Sakkarah.  The 
festival  of  Isis  at  Bn- 
siris  was  called  the 
Feast  of  Lamps.  The 
lamps  had  wicks  float-  jbuitia  Lamps. 

ing  in  oil  which  rested 

on  s^t-vater.    They  were  used  In  the  tabema 

and  in  the  temple  of  the  Jews. 

In  Hero's  "Spiritalia,"  100  b.  c,  ia  a  descripti 
of  a  lamp  (g)  in  which  a  supply  of  oil  from  a  res 
voir  Itelow  is  driven  up-  by  means  of  air  introdm 
into  the  base  by  an  air-pump.  In  another  fomi 
Hero's  lamp,  the  oil  is  raised  by  water,  introduc 
below  the  oil  by  means  of  a  pipe. 
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"Al-mansur  first  caused  wax  to  be  burnt  in  the 
interior  [of  the  mosque  of  Cordova!  in  addition  to 
oil,  thus  combining  the  effect  of  both  lights."  — 
Hakkari's  (Arabic)  "  History  of  the  Uobamiuedau 
Dyiuaties  of  Spain." 

For  Tarieties,  sea  under  the  following  heads  :  — 


Annealing-lampw 
Aphlogistic-lamp. 
Argand^lampi. 
AstmMainpb 
Carcel-lamp. 
Car-lantern. 
Clock'Work  lamp. 
Davy-lamp. 
Dobereiner's  lamp. 
Electrical  lamp. 


Miner's  lamp. 
Monochromatic  lamp. 
Petroleum-lamp. 
Pump-lamp. 
8afety4am]). 
Signal -lam  p. 
Singeing-lamp. 
Sinnmbra-lainp, 
Solar-lamp. 
Street-lamp. 


Fountain-reservoir  lamp.  Student's  lamp. 


Submarine  lamp. 
Sun-burner. 
Switch-Iautem. 
Tar-lamp. 
Vaiior- burner. 
Vapcff-lampk 


Frost- lamp. 
Hydrogen -lam  p. 
Hydrostatic  lamp, 
Lunp-store. 
Lantern. 

Maxnennro-lamp. 
Mechanical  lamp. 

£unp1>laolc  A  black  pigment,  conaisting  of 
pare  charcoal,  the  particles  or  which  are  in  a  very 
fine  state  of  dinsLon.  It  is  principtilly  prepared  from 
refnae  tar,  resin,  or  turpentine,  though  it  may  be 
pToiluccd  from  a  variety  of  other  substances,  animal 
and  vegetable. 

The  tar,  resin,  etc.,  is  burned  in  iron  pots  or  a 
famace,  a  (|naDtity  of  air  Just  sufficient  to  support 
combustion  being  admitted^  in  older  to  produce  a 
dense  smoke  with  little  flame. 

The  smoke  is  let  into  cylindrical  iron  chambers, 
lined  with  sheepskin,  woolen  cloth,  or  canvas.  Each 
chamber  is  provided  with  a  roof  fitting  within  it  and 
suspended  by  a  pulley  and  chain.  This  is  lowered 
occasionaU^,  scraping  the  lampblack  from  the  sides 
of  the  cylinder,  and  depositing  it  on  the  bottom, 
iriience  it  is  removed  tiiTongh  a  small  door  by  means 
of  a  hoe  or  scraper.  A  series  of  chambers  may  be 
naed,  communicating  with  each  other  by  horisontal 
pasaages.  In  this  case  the  roof  of  the  last  is  partially 
open  at  top  to  permit  a  draft.  The  black  de- 
posited in  this  is  trie  finest  of  all,  bnt  contains  more 
or  less  resinons  and  oleaginous  matter.  This  is  re- 
moved by  heating  the  black  to  a  red  heat  in  cant- 
iron  boxes  with  close  covers,  and  maintaining  it  at 
tint  tonnenttnre  for  two  or  three  hours. 

Ivory-Dlack,  laigely  nsed  as  a  pigment,  and  bone-, 
black,  employed  in  refining  sugars,  are  produced 
from  animal  bones.   A  bluish  black,  termed  peach- 

  black,    is  derived 

Ht'  KW.  from  the  combus- 

tion of  peach  ker- 
nels. 

Lamp'blmok- 
ftu'DBce.  A  cy- 
lindrical chamber 
lined  «ith  sheepskin 
or  canvas,  and  hav- 
ing a  conical  top. 
The  top  is  provided 
with  a  cowl  through 
which  the  more  vol- 
atile products  of 
combustion  escape, 
the  carbon  adhering 
to  the  lining  of  the 
cliamber.  At  one 
side  is  a  smaller 
ImwvUatk-Ftmuui  comm  an  icating 


compartment  provided  with  a  grate,  on  which  a  ves- 
sel containing  the  hydrocarbon,  resin,  coal-tar,  or 
similar  aubituice,  is  placed,  and  heated  by  a  fire 
beneath. 

When  a  snfflcient  quantity  of  black  has  accumu* 
lated,  a  cone,  having  a  small  perforation  at  its  sum- 
mit, suspended  witntu  the  main  chamber,  is  low- 
ered, scraping  off  the  deposit  accumulated  on  the 
lining,  and  cauaing  it  to  iall  to  the  botttnn,  whence 
it  is  removed  by  a  suitable  implement.  In  this 
state  it  contains  rrain- 
ouB,  bituminous,  and  ts-  S790. 

other  impurities, 
which  are  driven  off 
by  heating  to  redocss 
in  a  close  vessel,  leav- 
ing nearly  pure  char- 
coal in  an  extremely 
comminuted  state. 

Lunp-brook'et 
A  branch  extending 
from  a  wall  or  pillar, 
to  hold  a  lamp.  0  is 
the  ring  for  the  lamp; 
bowl,  if  the  reflector 
which  ali|)8  on  the 
in  Jot  the  bnicket 

',  which  is  hinged  to  the  plate  so  as  to  swing  hori- 
zontally. 

Iiamp-buzn'er.  The  portion  of  a  lamp  at  which 
the  wick  is  exposed  and  ignited.  It  has  devices  for 
Bt^usting  the  wick,  and  its  crowning  portion  is 
usually  such  as  to  deflect  a  current  of  air  upon 
the  wick  to  {usnre  a  more  perfect  combnstion.  In 
the  example,      is  the  wick-ralaing  wheel,  £  the 


t 
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wick -tube,  D  the  gallery  for  the  flanged  foot  of  the 
lamp-chimney. 

In  Fig.  2792  the  vricks  in  the  two  curved  tubes 
are  raised  Rimultaneously  by  two  serrated  wheels, 
which  mash  together,  "nie  air  passes  upward  both 
within  and  outside  the  wick-tubes. 

Lamp-oe-ment'.  A  cement  for  brass  monntinfts 
on  glass,  such  as  on  lamf>s,  is  made  by  boiling  resin 
8  with  canstic  soda  1  m  water  6,  tmi.i  making  a 
kind  of  snap,  which  is  mixed  with  half  its  weight  of 
plaster  of  paris,  zinc-white,  white-lead,  or  precipi- 
tated chalk.  It  is  unaffected  by  petroleum  or  simi- 
lar burning-fluids. 

Lamp-ohlm'ney.  The  glass  ftinnel  which  in- 
creases the  draft  and  protects  the  flame  of  a  lamti. 

L'Ange  invented  the  lamp-chimney.  He  added 
it  to  the  tubular  wick  and  central  air-tube  of  Ar- 
gand's  lamp,  and  perfected  the  invention. 

Lamp-chimneys  are  usually  of  gltus,  bnt  have 
been  made  of  mica,  metal  with  mica  windows,  horn, 
and  porcelain.  Their  forms  are  varions,  from  the 
straight  cylinder  of  the  German  student's  lamp  to 
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the  obese  bnib  of  commoner  varieties.  They  have 
also  been  made  in  various  convoluted  and  spiral 
forms,  designed  to  give  greater  liberty  of  expansion 
with  changes  of  temperature.  They  liave  also  been 
n>iit  longitudinally,  spirally,  and  made  with  holes, 
tne  intention  being  in  each  case  to  make  them  less 
liable  to  fntcture  by  heat  or  a  Uow. 

Lanqjk-chim'ney  Ad-joat'er.  A  means  for 
raising  and  lowering  a  glass  lamp-chimney  in  order 
to  modify  the  draft,  or  to  allow  the  wick  to  be 
snuffed  without  lifting  off  the  chimney. 

Lunp-ohim'iiey  CHean'er.  (^Oomatie.)  A 
pad  or  brash  iox  deanii^  the  chimneys  and  glasses 


Lamp-Chimiuy  Ctumm. 

of  lamps.    It  is  usually  made  expanding,  so  as  to 
bear  upon  op^Hite  portions  of  the  inside.    A  few  of 
the  many  vaneties  are  shown  in  Fig.  2798. 
Lamp-cblm'ney  Tongs.     An  implement  for 
grasping  a  hot  lamp-chimney  and 
lis  •JM-      removing  or  replacing  it. 

Lamp-oons.  A  dome-shaped 
or  conical  cap,  with  a  slit  for  the 
flame,  and  placed  over  and  around 
the  wick  and  wick-tube  of  a  lamp, 
to  concentrate  the  current  of  air  at 
throat  of  the  cone.  See  Lamp- 
burn  Rr. 

Lunp-el'a-TB-tor.   A  means 
of  adjusting  the  hight  of  a  sus- 
pended lamp  in  a  room.    It  usually 
has  a  telescopic  tube,  lazy-tongs,  or 
I  pulleys  and  chains,  witn  counter- 
'  weights.    See  Drop-lioRT. 
to»P-a.m«y      Lamp-hang'er.   A  means  of 
Itiiifs.        suspending  a  lamp,  consisting  of  a 
ring  and  chains,  or  other  device. 
Lamp-post.    A  stand  for  a  street-lamp,  usually 
adapted  for  gas  ;  the  pipe  rises  inside  tne  hollow 

Ct,  with  a  burner  on  top  surrounded  by  a  glazed 
tern. 

Lamp-posts  are  made  to  subserve  other  purposes, 
such  as  holding  basins  for  drinking-fonntains,  the 
water  being  condncted  up  the  hollow  of  the  post. 
Through  the  same  may  also  pass  the  wires  whereby 
the  jet  of  gas  is  lighted  by  electric  action.  . 

luun'pro-type.  {Photography. )  A  polished  col- 
lodion picture  ;  from  the  Gr.  lampros,  iKautiful. 

Lamp-shade.  A  screen  placed  above  the  light 
to  intercept  or  mellow  it  It  may  have  a  dark  ex- 
terior and  reflecting  interior  surface.    In  the  list 
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below  are  some  comparisons  of  transparent  and  par- 
tially opaque  materials. 

Lon  of  Light  by  Urn  of  SMada  and  Colored  Media. 
(F.  H.  Starer  and  Allan  Stemuon.) 

QluB,  ab). 
American  enameled 
Crowji  .... 
Uryntal  plat« , 
English  plate  . 
Porcelain  transparency  . 
Parisian  pink  tinge  . 
Deep  red 
Window-glasB  . 
Window-glass  ^^n)  . 
Window-glass  (ground) 

The  shade  is  usually  supported  from  the  lamp- 
stem  or  around  the  base  of  the  burner  by  means  ot 
a  three-branched  fhime  known  as  a  Aade-kolder. 

Lamp-atore.  One  in  which  the  heat  is  ob- 
tained by  the  burning  of  oil  in  wicks  beneath  the 
kettle,  oven;  or  what  not 

Lamp-wick.  The  capillary  or  foraniinons  ma- 
terial which  conducts  oil  or  grease  to  the  part  where 
it  is  consumed  in  the  flame. 

Wicks  are  naoaily  of  woven  fiber,  —  cotton,  for  in- 
stance, —  but  have  been  made  of  muslin,  paper-pulp, 
aabestua,  biscuit  of  flre-clay,  etc. 

The  tubular  lamp-wick  was  made  for  the  Argand 
lamp,  to  admit  air  to  the  inside  of  the  flame  as  well 
as  tne  outside.  Wicks  are  also  made  flat,  to  admit 
air  to  each  side  of  a  flat,  (comparatively  thin  flame. 

The  tubular  wick  for  candies,  in  imitation  of  the 
wick  (A  the  Argand  lamp,  has  been  patented  six 
times  in  Etu;l«ii£  Candle-wicks  are  also  made  flat ; 
double,  with  space  between,  to  bend  out  in  burning; 
wick  woven  or  wound  spirally ;  platted  wire  en- 
closed in  longitudinal  threads  ;  woven  with  asbes- 
tua ;  parallel  threads  laid  longitudinally  ;  wicka 
coated  with  various  materials,  such  as  n-sin,  stearic 
acid,  silicate  of  soda,  size,  glue,  oil,  or  in  solution 
of  alum,  salts  fit  bismuth,  borax,  chloimte  and  nitrate 
of  potau,  ammonia,  sal  ammoniac,  acetates  <^  lead 
or  zinc  {  wicks  which  bend  out  of  the  flame  in  burn- 
ing ;  stationary  wicks  to  which  candle  is  raised  ; 
double,  triple,  compound,  and  multiple  wicks ;  flat 
wicks,  made  hollow  by  folding  around  a  wire  ;  can- 
dles with  several  small  wicks. 

Lamp-wlok  Trim'mer.  A  pair  of  scissors  or 
nippers  specially  designed  for  cutting  off  the  charred 
.tops  of  wicks  without  dropping  the  snuff. 

Lan'oaa-ter  Onn.  A  cannon  with  a  twisting; 
slightly  oval  bore  and  conoidal  projectile. 

Lan'caa-ter  Rl'fle.  One  with  an  elliptic  rifling, 
the  bore  being  slightly  oval  in  section.  The  tn-ist 
is  one  turn  in  S2  inches,  which  is  the  length  of  the 
barrel ;  bore,  .498  inch  ;  eccentricity,  .01  in  half  an 
inch.  The  latenl  expulsion  of  the  bullet  caiues  it 
to  All  the  bore.  Length  of  bullet,  2\  diameten  with 
a  windage  of  4  thousandths,  and  has  a  paper  patch, 
—  the  lirat  of  its  Kind.    Kamed  from  the  inventor. 

Lanoa  1.  (IVeapm.)  A  weapon  consisting  of 
a  long  shaft  with  a  sharp  point,  much  used,  partic- 
ularly before  the  invention  of  tire-anns.  It  was  the 
principal  «-eapon  of  the  Macedonian  phalanx,  and 
the  Roman  infantry  were  armed  with'  it  as  yvll  as 
with  the  pilum  or  javelin. 

In  the  Middle  Ages  it  was  held  in  the  highest  re- 
pute by  knights  and  men-at-arms  who  formed  the 
main  strength  of  European  armies  ;  it  was  gradually 
superaeded  by  the  invention  of  ganpowder. 

The  lance  used  by  knights  of  the  Middle  Ages  was 
of  a  peculiar  fonn.   Near  the  lower  end  the  shaft  was 
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very  tliick,  with  a  deep  onening  in  which  the  arm 
was  placed  when  the  -lance  wb«  jiut  in  rest  prepara- 
tory to  a  chwrge.  Immediately  in  ttont  of  the  open* 
inj^  the  shaft  was  from  a  Toot  to  a  foot  and  a  naif 
in  diameter,  and  sloped  off  towards  the  u]>i>er  end, 
which  was  from  a  hair-ioch  to  three  quarters  in  di- 
anieter. 

From  thb  weapon  the  cavalry  of  the  Middle  Ages 
took  their  name.  A  tanee  denoted  a  nun-at<anns 
(horseman  completely  armed)  with  four  or  five  at- 
tendants. Among  the  French  in  the  fifteenth  cen- 
tnry  these  attendants  consiated  of  three  an;hers, 
one  eotUilkr  (so  named  from  the  lone  broad  dirk  in 
bis  belt),  and  one  page  or  varlet  (mod.,  valet).  The 
introduction  of  fire-anns  gradually  led  to  the  disuse 
of  the  lance  in  Western  Europe,  though  it  continued 
in  nm  among  the  Poles,  Russians,  and  other  Sclaronie 
tribes,  as  well  aa  the  Turks,  Tartars,  and  kindred 
nations.  Frederick  the  Great  introduced  lancers  into 
the  Prussian  army,  and  was  soon  followed  by  the 
AostrianH,  who  term  them  Ulana,  and  they  have 
been  since  introduced  into  all  or  most  of  the  amiiea 
of  Europe. 

The  lancet)  now  in  use  among  the  European  cav- 
alry have  a  shaft  of  ash  or  beech-wooil  from  8  to  16 
feet  long,  with  a  steel  point  8  or  10  inches  long, 
and  to  prevent  this  from  being  cut  off  by  a  saber 
stroke,  the  shaft  is  guarded  by  a  strip  of  iron  on 
each  side  from  one  and  a  half  to  two  feet  long.  The 
other  end  has  an  iron  cap  to  prevent  splitting.  The 
point  has  a  small  pennon,  intended  to  frighten  the 
enemy's  horses.  When  not  in  use,  the  lance  is  car- 
ried in  a  leathern  shoe  by  the  right  stirmp,  depend- 
ent  by  a  leathern  thong  on  the  right  arm.  In  use, 
it  is  carried  under  the  right  arm.  Their  attempted 
introduction  into  the  American  semce  in  the  Array 
of  the  Potomac  was  not  a  success. 

2.  {Pyrotedvniea.)  Lances  are  small  1»per  cases, 
filled  with  composition,  and  attached  to  light  frames 
of  wood  or  bamooo  to  mark  the  outlines  of  the  figures 
in  pyrotechiiical  devicea.  Various  chemicals  are  used 
to  give  the  desired  color  to  the  Hame,  vi:;,  :  — 

tor  white  :  26  niter,  9  sulphur,  5  mealed  powder. 

For  yellow  :  8  nitrate  of  soda,  2  sulphur,  2  mealed 
powder,  1  lampblack. 

For  red  :  30  nitrate  of  strootia,  16  niter,  10  sul- 
phar,  7i  mealed  powder. 

For  blue  :  i  niter,  1  sulphur,  2  salphate  of  cop- 
per, ammoniated. 

For  green :  12  niter,  S  solphnr,  1  lampblack,  24 
nitrate  of  baryta. 

8,  {OarpciUry.)  A  pointed  blade,  n.sual1y  em- 
ployed to  sever  the  grain  on  each  side  of  the  intend- 
ed path  of  a  ekippinS'lnt  or  router. 

It  is  used  in  eroxea,  plana,  and  gaga  of  certain 
kinds. 

Idnoe-bnok'et.  {Cavalry.)  The  shoe  in  which 
the  butt  of  a  lance  is  carried  by  the  troopers  of  cer- 
tain bodies  of  cavalry. 

Idn'cet.  1.  (Surgical.)  An  instrument  for 
bleeding. 

a,  gum  lancet  with  three  blades  of  different  shapes. 
h,  vaeeinnting  lancet,  spear-shsped. 
e,  needle-pointed  vaccinating  lancet. 

d,  tcarijieator  for  lancing  the  skin  preparatory  to 
cupping. 

e,  sprin^-Iancet  for  bleeding,  consists  of  a  spring, 
triggert*and  blade.    The  spring  is  cm-ked,  blaile  ad- 

i'nsted  to  the  vein,  and  by  pressing  the  trigger  the 
lade  operates  instently.    Shown  in  its  pocket-case. 
/,  Mum^lancet,  so  called  from  the  manner  of 
holding  it. 

The  discovery  of  minute  veaiels,  termed  ladeals, 
which  absorb  a  white  liquid,  the  ehylej  and  pour  it 


into  the  blood,  was  made  by  Aselli,  in  1622.  Their 
presence  had  been  iioticed  by  Eiistratus  in  the  time 
of  Ptolemy,  but  their  function  was  not  understood. 
Aselli  described  them  in  his  De,  Vcnia  Ladeis,  Mi- 
lan, 1627.  This  work  is  remarkable  as  being  the 
first  anatomical  work  illustrated  by  colored  plates. 
The  arteries  and  veins  in  red,  the  lacteals  in  black. 

F1|.S7B6. 


The  nmalter  circulation  of  the  hlood,  that  from  the 
heart  through  the  lungs  and  return,  was  observed  by 
Ser^'etus.  He  was  bnnit  October  27, 1553,  at  Geneva, 
by  the  order  of  the  city  council  of  Geneva,  aided  by 
one  who  had  barely  escaped  the  same  fate,  and  knew 
better.  The  pulmonary  circulation  was  distinctly 
described  by  Kealdus  Columbus  in  his  De  lie  Anato- 
miea,  published  in  1559,  and  by  Andrew  CffiBali>inn8, 
who  also  noticed  tlie  refluent  motion  of  tlie  blood  in 
the  veins.  Sylvius  noticed  the  venal  valves.  Fabri- 
cius,  of  Acqua[>endente,  noticed  that  they  all  opened 
tovmrdx  the  heart. 

William  Harvey,  bom  in  1578,  studied  at  Cam- 
bridge, and  under  Fabricius  at  Padua,  and  made  the 
discovery  of  the  nature  of  the  arterial  and  venal 
'circulations,  and  the  complete  double  circulation,  in 
1616. 

Lancets  of  copper  were  disinterred  in  Pomneii  in 
1819,  in  the  house  of  a  Roman  surgeon  in  tne  Via 
Consularis.  They  were  in  company  with  a  probe, 
bullet-hook,  catheters,  forceps  of  various  kinds,  nee- 
dle, lever  for  raising  depressed  bones,  cautery,  spat- 
ulas, etc. 

2.  {Metal'workin0.)   The  tapping-bar  of  a  metal 

fnmace. 

Lan'cet-^rch.  (MasonrT/.)  An  arch  with  a 
sharply  pointed  top.    See  Aitcit. 

Lan'cet-win'dow.  (Architecture.)  A  high, 
narrow  window  tenninating  in  a  very  itointed  arch. 
It  is  chamcteristic  of  the  style  of  Gothic  known  as 
Early  English. 

I«nd.  1.  (Maiing.)  That  part  of  the  face  of 
a  millstone  which  is  not  furrowed ;  that  which  in- 
tervenes between  the  furrows. 

2.  (Agriculture.)  The  nnnlowed  poriion  of  a  field 
as  distingnished  from  the  inrrow  uid  the  plowed 
portion. 

9.  {Fire-arma.)  That  portion  of  the  bore  of  a 
rifle  which  is  not  occupied  by  the  grooves. 

4.  (Stmrn-eTigine.)  The  unperiorated  portion  of 
the  face-plate  of  a  slide-valve. 

5.  (KauticaX.)  The  lap  of  the  strakcs  in  a  clinch- 
er-built l>oat.    Also  called  lamliiig. 

Iian'dau.   {Vehicle.)   A  carriage  with  a  folding 
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top,  called  from  Landaa  in  Gennany,  where  they 
were  orinually  made. 

I^n-dau-ief .   A  chariot  opening  at  top. 

Land'lug.  1.  A  pier,  wbaif,  or  jetty,  for  disem- 
barkinc  passengers. 

2.  The  pbttform  of  a  railway  KtatioQ. 

8.  The  platform  of  a  furnace  at  the  chaiviiig  hight. 

4.  A  level  space  at  the  top  of  a  Sight  (u  stairs. 

Land'izig-atrake-  {^uHeaL)  The  upper 
stroke  but  one,  of  a  boat. 

Iiand-4Uark'er.  A  machine  for  iRying  out  rows 
for  planting.  In  the  example,  the  vehicle  has  four 
angular-tired  whe^  which  are  at  the  required  dis- 

rW-2798. 


n: 


iMd-Markir. 

tance  apart,  say  44  to  48  inches,  for  planting  com, 
according  to  latitude  and  kind  of  com.  m  is  the 
driTer's  seat,  supported  on  posts  on  the  outer  sec- 
tioDs.  ' 

Lwid-paT'ing  Ma-«bine'.  A  machine  for  cut- 
ting sods  and  turfs  at  a  regulated  distuice  beneath 
the  surface.    A  form  of  plow. 

lAndHroU'ar.  One  for  leveling  ground  and 
mashing  clods  in  getting  land  into  tilth  for  crops. 

Ilg.  2797- 


In  the  example,  the  rollers  are  so  coupled  together 
that  they  may  travel  in  different  planes,  and  are  left 

ft  g  t>. 


Ltmd-RoUtrvUll  Sttdfr. 


free  to  pass  over  obstructions  independently.  The 
roller  in  two  [larts  is  turned  readily,  as  one  may  n- 
Tolre  in  one  direction  and  the  other  in  the  other 
direction  in  turning  short  at  the  end  of  a  bout. 

Fig.  2798  is  a  roller  with  circumferential  ridgea 
to  break  clods,  and  has  a  seeding  device  at  the  rear. 

Lcmd'Bldtt.  {Plow.)  The  flat  side  of  a  plow,  to- 
wanls  the  land.  The  lower  portion  is  a  bar  eztinid- 
ing  back  from  the  share  ;  and  the  npper  portion  ia  a 
plate  attached  to  the  abeth  and  the  landside  handle. 

Land-tie.  A  rod  ■ecuiing  a  face-wall  to  a  buk. 
See  File. 

IiMl'gato.  A  linen  roller  used  in  dressing  wounds. 
Lan'graL  (Weapon.)  A  kind  of  nussile  formerly 

used  to  destroy  the  ligging  of  an  enemy's  vessel. 

It  vraa  a  cylindrical  case  or  bundle  to  fit  the  bore 
of  the  gun,  and  was  flUed  with  bolts,  nails,  and 
chunks  of  iron. 

Lan-snef ;  Lan-goette'.  1.  (Mu*ic)  (Fr. 
lanfjue,  tongue.)  The  tongue  of  a  metallic  oi^an- 
pipe  of  the  month  or  Ante  kind.  It  nearly  closes 
the  area  of  opening  in  the  piive  at  a  point  opposite 
to  the  slit,  so  afl  to  compel  tlie  sir  entering  at  the 
lower  end  of  the  pipe  from  the  bellows  to  pass  to- 
wards the  slit  which  forms  the  mouth.  The  issuing 
sheet  of  air  impinges  against  the  metal  bounding  the 
upper  ed^  of  the  sli^  so  as  to  divide  against  the  lip, 
and  acquire  a  vibration  which  is  communicated  to 
the  column  of  air  in  the  tube,  producing  a  musical 
note.    See  Mouth-pipe  ;  Pipe. 

2.  A  thin  tongue  of  metal  placed  between  the 
blades  of  a  comb-cutter'i  ,aaw,  to  preserve  their 
distance. 

3.  A  timall  piece  of  metal  on  a  iword-hilt  which 
overhangs  the  scabbard. 

Laniard.  {Navtieal.)  A  cord  or  line  for  aeii- 
ing  objects  on  board  ship.   See  Laxtasd. 

Lan'terzL  1.  A  case  with  transparent  sides  or 
panes  for  holding  and  protecting  a  luminous  body. 

The  AaTu^-lantem  (a),  arm-lantern  {V),  brtoM-lui- 
tem   (c),  are  named 
from  the  modes  of  car-  Vls>  S8W. 

rying  them. 

They  are  known  on 
board  ship  by  their 
position  or  duty  ;  as, 
poop.\KQ\era,  powder- 
room  lantern,  etc. 

Perha|w  the  original 
lantern  is  to  be  found 
in  some  varieties,  of 
fireflies,  in  which  the 
phosphorescent  light,  * 
like  Alfred's  lantern 
(a.  n.  890),  18  protect- 
ed by  a  homy  cover- 
ing. The  ordinary  American  firefly  and  the  glow- 
worm have  integuments  over  their  uttle  bunches  of 
brilliancy. 

Some  species  of  nocturnal  moths  sail  through  the 
dark  oceans  of  night,  canying  lanterns  at  their  prows 
in  the  shape  of  eyes,  which,  olack  or  brown  by  day, 
become  glowing  sparks  in  the  gloom. 

It  may  not  be  entirely  out  of  place  to  class  some 
of  these  natural  lights  among  the  "  electric  lights." 
Some  of  them  are  iutennittent,  and  we  suppose  them 
to  be  urged  into  brilliancy  by  what  we  call  a  Voltaic 
impulse  from  the  battery,  the  brain. 

The  daTkAutttm  is  arranged  to  display  orihide 
the  light,  as  may  be  required.  It  is  used  by  police- 
men and  by  burglars. 

The  mwr^-lantem  is  a  mode  of  displaying  pic- 
tnrea,  which  are  made  to  slide  between  a  light  and  a 
lens,  their  image  being  thrown  upon  a  screen. 
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Perhaps  the  earliest  example  of  a  lantern  in  in  a 
Bculptore  at  Alabastroo,  I^pt  (a,  Fig.  2800),  rep- 
reseating  a 
^  patrol  on  its 
Eounda,  two 
soldiers  belnff 
armed  with 
spears,  shields, 
aad  battle- 
axes,  and  a 
third  one  car- 
jying  a  lan- 
tern a  little  iu 
advance.  The 
panes  were 
probably  of 
talc,  the  lapis 
speculariua  of 
tne  Romans. 

The  modem 
Egyptian  lan- 
tern consists  of  a  waxed  cloth 
strained  over  a  cylinder  of  wire 
rings,  and  having  a  top  and 
bottom  of  perforatiii  copper. 

The  moD  came  Out  from  Jeru- 
salem to  search  for  the  Saviour 
with  lanterns  and  weapons. 
The  moon  roue  at  about  6  p.  m. 
on  that  nij(ht,  but  it  was  prob- 
ably cloudy,  or  Judas  may  have 
suspected  that  his  master  would 
hide  in  some  covert  on  the  mono- 
tain. 

Lanterns  are  referred  to  by 
the  Oredc  authors :  — 

"The  naa  who  flnt  hrraoted  (he 

  MM 

J  OrwsUdosotitlqraighlwiaialsatMn, 
Jbmnt  Lamttna.     Wm  nrj  osnftil  not  to  bum  Us  On- 
«,  X^nMjm;  ft,  Kumm.  gns." 

Auzn. 


'•So  tsUai  OBt  tbs  caadia  ftMi  tali  Itotnn.'' 


Bid. 


"  A  wtOM  bom  Isatara." 

BimiLim;  quoted  br 

ATRRtin9,l.D.9ab. 

The  lanterns  of  Epictetos  and  Diogenes  will  not 
be  soon  forgotten.    See  also  Cakdlb. 

Lanterns  are  referred  to  by  the  Roman  authors 
Plautos,  Martial,  and  Pliny ;  nave  been  disinterred 
at  Hercnlanenm  and  Pompeii.  In  the  latter  place, 
one  waa  found  in  the  vestibule  of  a  house  alongside 
a  skeleton  ;  the  person  was  evidently  trying  to  es- 
cape in  the  thick  darkness  of  the  descending  ashes. 
We  read  of  the  use  of  lanterns  in  the  games  of  the 
circus,  the  sacred  games  of  Greece,  in  augury,  and 
by  the  military.  In  the  latter  case,  the  Roman 
soldier  carried  the  lantern  on  a  pike,  aa  did  the 
Egyptian  ten  centuries  previously,  and  how  much 
anterior  to  that  tinio  we  do  not  know. 

The  Roman  lantern  (laiemj)  was  usually  of  bronze, 
with  panes  of  bladder,  horn,  mica,  parchment,  oiled 
silk,  or  sometimes,  under  the  emperors,  of  gloss. 

One  is  shown  at  6,  Fig.  2800.  It  is  cylindrical. 
The  bottom  plate  has  three  balla  for  Feet,  and  three 
posts  for  suspension.  The  metal  is  bronze.  Within 
IS  a  lamp  oi  the  same  metal.  The  interior  was 
reached  by  raising  the  hemispherical  cover. 

A  great  ship-lantprn  hanging  by  the  poop  of  a 
Teasel  appears  on  Truan's  column. 

Alfred  the  Great  had  a  horn  lantern  around  tha 
graduated  candle  which  was  his  time-measnrer. 

2.  The  light-chamber  on  top  oT  a  lamp-post 


S.  The  upper  member  of  a  lighthouse  containing 

the  light. 

i.  {AreAiieeture,)  A  small  cupola  or  dome-topped 
structure  on  a  roof  or  tower.    A  tholut.    The  tao- 


rigr  280L 


Lntmi-BtttnM. 

Ins  of  the  United  States  Gipitol  is  illuminated  by  a 

cluster  of  burners  lighted  by  electricity  from  the 
level  of  the  rotunda  lloor,  264  feet  below. 
5.  A  tmndle-whe«l.  A  vxillouxr.  See  Lasterk- 

WHKEL. 

0.  {Calico-prviUing.)  A  certain  description  of 
apnumtns  by  which  steam  is  allied  to  cloths  in 
oner  to  fix  the  colors  with  which  they  hare  been 
printed.  The  colors  consist  of  a  mixture  of  dye- 
extracts  and  mordants.  The  lantern  has  a  frame 
with  tenter-hooks,  from  which  the  cloth  is  suspend- 
ed in  a  zigzag  manner  ;  and  a  penthouse,  with  a  py- 
ramidal roof  enclosea  the  frame  and  cloth,  shutting 
in  the  steam  around  them. 

7.  (Fmmding.)  A  hollow,  perforated  core  of  laige 
diameter  ralativdy  to  its  length. 
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Lan'tern-bellows.  So  called  from  its  leaem- 

bkiice  tu  a  pajwr  lantern. 

Air  is  Kilmitted  through  an  inwardly  opening 
T&lve  at  the  outer  end  of  the  bellows  in  the  action 
of  drawing  it  out,  and  expelled  by  pushing  it  in  by 
means  of  the  handles  operated  (in  the  example)  by 
the  riglit  and  left  handa  of  the  woricman,  their  alter* 
Date  action  (Atising  a  continuous  blast.  They  may 
be  arranged  to  be  oiierated  by  the  feet.  This  appa- 
ratus is  of  great  antiquity,  and  is  still  in  general  use 
in  Asia  and  Egypt. 

Itan'tent-^a^on.  A  [nnion  of  randies  between 
disks  mashing  into  the  cog-wheel  of  some  kinds  of 
horsii-powers.    Sen  Lanteiix-wheel. 

Lan'tern-ptimp,  One  having  a.pair  of  disks  at 
the  .eiidH  of  a  flexible  cylinder,  like  a  Chinese  lan- 
tern.   See  Bar-pitmp. 

Lan'tera  BtolFing-box.  A  long  stuffing-box 
with  tightening  bolts,  used  in  some  miuine-en- 
gines. 

Laa'tom-whoeL  This  is  allied  to  the  co^-wheel, 
the  bars  or  spindles  which  con- 
ng.S80S-       nect  the  iMrallel  heads  being  so 
spaced  and  nroportioned  as  to  ' 
engage  with  ttie  cosh  of  the  spur- 
wheel.    It  is  a  cheap  form  of 
wheel,  and  is  seldom  used  where 
&ciliUes  are  at  hand  for  making 
LmttrM-WlutL     better.    It  bears  the  relation  of 
a  pinion  to  the  spnr-whecl.  It 
is  sometimes  oalled  a  wallower  or  trundle  wheel, 
from  the  trundles  or  ntndles  of  which  it  is  made. 

Ifan'yard;  Laniard.  (Nautical.)  A  cord,  line, 
ffAsket,  or  sennit,  for  seizing  or  lashing  ol^ecca  on 
board  ship ;  as,  -~ 

The  rope  which  passes  throngh  the  detd-eyrs, 
hearta,  or  thimbU$,  used  in  setting  up  tkroitda  or 
stajfs. 

The  lanjrards  of  the  cat-hook  ;  the  Sah-taekU. 

The  lanyanls  nf  the  buoy  ;  the  laming. 

The  lanyartls  of  stoppft^  etc. 

A  lashing  for  secnring  the  gun-ports  ;  fastening  | 
spars  in  their  heckets ;  boats  to  the  rin^-bolts  on 
deck  ;  the  kateha  to  the  amminga;  the  binnacle  in 
its  nlace  ;  suspending  the  hammocks  from  the  Iiooks 
of  the  deck-beams. 

{Ordtiance.)  A  strong,  double-twisted  twine  about 
2  inches  in  diameter,  12  feet  long,  and  baring  a 
hook  at  one  end*and  a  toggle  at  the  other.  It  \n 
used  to  pull  the  trigger  of  the  gun-lock  of  a  piece  of 
ordnance,  or  to  jerk  the  friction  tube,  according  to 
the  mo<1em  plan  of  firing  cannon. 

Lap.  1.  {Grinding  and  Polithing.)  A  wheel, 
disk,  or  piiHie  of  soft  metal  used  to  hold  a  polishing 
po\Yder,  as  in  cutting  and  polishing  gems.  Hence 
the  term  "'lapidary's  art."  It  is  nsuulty  a  rotating 
-wheel  on  a  vertical  or  horizontal  axis,  with  a  work- 
ing face  or  periiihery  respectively. 

Laps  are  made  of  varioos  metalx  and  alloys,  such 
as  hrassy  eaM-irnn,  copper,  lead,  nnd pewter. 

Brass  is  used  by  opticians  with  emery  and  vater, 
for  smoothing  lenses  and  speculums. 

Ca^-iron  is  used  with  sand  or  emery  in  many 
trades ;  by  gloss-grinders,  opticians,  etc.  The  cast- 
iron  lap  of  the  Middaty  is  called  a  skive,  and  is 
chaiged  with  diamoud-powder. 

C^ppar  is  used  by  machinists,  bf  lapidaries,  glass- 
grinders,  and  glass-engravers.  It  is  usually  ciuiged 
with  emery. 

Lead  and  its  alloys  are  used  by  machinists,  cut- 
lers, lapidaries,  jewelers,  watchmakers,  etc.  It  is 
charged  with  emery,  rottenstone,  crocus,  etc. 

Till,  zinc,  and  their  alloys  are  also  used. 

The  powder  in  either  case  is  burnished  into  the 


metal,  the  latter  merely  forming  a  vehiole  for  the 
abradant  or  polishing-powder. 

Lead  laps  sometimes  consist  of  a  disk  of  metal, 
secured  by  a  screw- 
nut  agunst  a  shoulder  ^W-  ^^SM. 

on  the  spindle,  bnt  ore 
better  cast  upon  a  per- 
forated iron  plate, 
which  gives  rigidity  to 
the  lap,  while  the  soft 
lead  or  pen-ter  allows 
thegrindins-powder  to 
be  imbeddra  therein. 

Some  adopt  ,  a  disk 
of  wood  with  a  leaden 
tire  cast  around  it. 

The  cutler's  lap  is 
cylindrical,  and  has  a 
wooden  center  made 
in  several  pieces,  the 
grain  of  the  wood  presented  outwardly,  and  the 
disks  of  which  it  is  rx>mpo9ed  fastened  by  circular 
plates  at  the  ends.  The  wooden  center  ia  turned  to 
the  required  width,  and  has  a  groove  in  the  middle 
of  the  face  and  chamfers  at  the  edges  to  hold  the 
metallic  rim  which  is  cast  thereon.  ThiiK  is  composed 
of  tin  1,  and  lead  4  or  5  ports.  The  edge  is  then 
turned  tme,  and  is  prepared  for  use  by  a  dressing  of 
emery  and  oil.    Also  known  as  a  glaser. 

This  wheel  may  be  used  for  grinding  or  polishinj^ 
by  having  regard  to  the  kin<l  of  emery,  the  degree 
of  pressure,  and  the  mode  of  holding  the  article. 
See  GRINDINn-MATERIAU. 

2.  {Sleam-cngine.)  a.  Lap  of  the  slide-valve  on 
the  steam  side  is  the  space  which  it  advances  beyond 
the  opening  of  the  steam-port  after  it  has  closed  it, 
and  is  given  for  the  purpose  of  causing  the  en^ne 
to  work  expansively,  by  cutting  off  the  admission 
of  steam  liefore  the  end  of  the  stroke.    Inside  lap. 

b.  Lap  on  the  exhausting  side  of  the  piston  causes 
the  passage  to  the  condenser  to  be  closed  before  the 
end  of  the  stroke,  the  {dston  being  then  said  to  be 
cuihioncd  by  the  elasticity  of  the  confined  vapor  upon 
which  it  descends.    Outside  lap. 

5.  A  plate  covering  the  tine  of  junction  of  two 
iron  plates  which  make  a  fiuah-jotiU,  and  to  which 
they  are  both  connected  by  solder  or  lines  of  rivets. 

See  CARVEL-BUILn. 

The  usual  lap  of  iron  plates  in  ships  is  from  5  to  6 
diameters  at  dauble-riveted  joints,  and  about  8  di- 
ameters at  single-riveted  joints. 

4.  {Roofing.)  The  distance  which  the  tail  ot  a 
shingle  or  slate  overlaps  the  head  of  the  second 
course  below.  The  overlap  on  the  course  immedi- 
ately below  is  the  cover.  The  exposed  portion  is 
the  margin ;  the  width  of  the  margin  is  the  gage. 
The  gage  with  shingles  is  about  one  third  of  the 
length,  BO  that  two  thirds  is  caver.  The  gage  of 
slates  is  something  nnder  one  half  the  length.  The 
excess  over  twice  »ie  gage  is  the  lap  or  bond. 

6.  {Mamnry.)  The  overlay  of  a  stone  in  avail 
on  its  bedstone. 

6,  {Fiber. )  A  layer  or  continuous  band  of  cotton 
fiber  made  into  baUing^  and  wound  or  lapped  upon 
an  axis  or  roller  ready  for  carding. 

The  sheet  of  cotton  as  it  enters  the  cardiiig-ma- 
chine.    As  it  comes  therefrom  it  is  called  the  fieae. 

I4ip'ar-a*tame.  An  instrument  for  performing 
laporotomy,  or  cutting  into  the  abdomen  in  the  re- 
gion of  the  loiiia. 

Lap-board.  {Tailoring.)  A  board  resting  on 
the  lap  and  hollowed  out  on  the  side  next  the  user. 
Employed  by  tailors  and  seamstresses  to  cut  oat 
worV  upon. 
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Lap-dOvo'taU.  {Joinery.)  A  form  of  tecret  or 
mceulMl  ilovi^uiling,  which  shows  the  thickuesa  of 
[e  kji  only  on  the  return  edge,  where  it  has  the 
)nv^rauce  of  a  thiu  boani.  See  Dovetail. 
Lap-^rama.  (Flitx-niaiiafaclure.)  A  machine 
whk-h  8t>versl  slivers  of  carded  tow  from  the 
■cakrr,  or  first  caniing- machine,  are  united  iu  a 
p  and  wound  on  a  bobhin,  from  which  they  may 
■  fed  to  tile  ^nuA^-card, 

Lap'i-da-ry-milL  The  giinding  and  polishing 
)|iar.itua  of  tbt:  lapidary.    Sue  Lapidaky-wheel  \ 

w: 

Lap'l-da-iy-wheel.  The  art  of  diamond-cut- 
nj;  WHS  probably  known  in  China  and  India  at  an 
.rly  (Ihv,  but  the  stone  was  little  known  among 
le  anrients  of  Eui-oite  and  Western  Asia.  Other 
irieties  of  stones  were  mounted  and  used  in  great 
niilicrs.  Pliny  refers  to  gem-cutting:  "How 
any  hands  are  worn  down  that  one  little  joint  of 
ir  finger  may  be  ornamented."  The  Arabians 
'ought  the  diamond  into  notice.  The  discovery 
the  Brazilian  mines  in  1730  made  it  more  com* 
on.  Berghen  of  Bniges  fnmished  the  lapidaries' 
hMl  with  diamond-dust,  enabling  him  to  cut 
aniondn,  as  other  stones  were  cut  the  emery 
■vviously  used.  Diamonds  were  pinviously  set  in 
le  rougn.  They  are  now  cut  into  brilliants  or 
\x-diamond».  See  BfilLLlANT  ;  Diamond. 
The  plano-convex  lens  of  rock-crystal  found  at 
iiiiroud  by  Layard  showed  the  marks  of  the  lapi- 
iry'a  wheeL  The  seals  of  this  wonderful  nation 
iiuired  the  lap  to  reduce  them  to  form.  They  were 
'  various  ban!  materials,  such  aa  amethynt,  -agate, 
c,  gems  and  senii-g^ms.  See  Seal. 
The  wheels  of  the  lapidary  are  of  two  kinds. 
The  slitrr,  which  is  a  thin  iron  wheel  touched 
ith  diamond-dust,  and  used  like  a  circular  saw. 
The  lap  or  horizontal  wheel,  called  a  mill,  whose 
it  face  is  touched  with  materials  of  a  hardness 
lapted  to  the  subject  and  to  the  stage  of  the  work. 
The  operations  are  called  atUing,  grinding,  or  pol- 
Aiiig. 

The  mills  are  known  as  slitting,  roughing,  smooth- 
1(1,  ot  polishing. 

The  nintenals  of  the  mills  are  iron,  lead,  tin,  wil- 
m;  vmhogiiny,  or  of  wood  covered  with  list  or 
alher. 

The  abntding  materials  are  diariwnd-duat,  sapphire, 
lihti,  rorundiim,  emery,  ruUenstone,  etc. 

iHiring  by  a  oirculnr  saw  ot  spliUing  in  the  lines 
f  natural  cleavage  are  resorted  to  when  adniisHible. 

The  s/i'/^iiu/- wheel  is  usually  of  iron  touched  with 
i(imoad-daid. 

The  grinding-vYL&iiX  is  usually  of  &a(f  touched  with 

iivrij. 

The  ;)o/uAin4)'-wheel  of  tin  touched  with  rotten- 

toilP.     See  DiAJIOND-CUTTINO. 

Fig.  2805  is  a  view  of  the  lapidary's  bench,  nhow- 
ng  the  crank,  the  driving-wheel,  the  Ian,  and  the 
'nn-peg,  which  latter  has  holes  in  whicn  rest  the 
il'I^T  end  of  the  dop}},  on  which  the  is  cement- 
d  ro  be  applied  to  tht*  lap.  The  choice  of  holes  de- 
irrmines  the  inclination  of  the  dopp,  and  conse- 
lueiitly  the  angle  of  the  facet. 

Camelisn,  a»  an  examjtle,  is  first  slit  with  the 
:hiu  iron  slicer,  fed  with  diamond-dust,  and  mois- 
:eneil  with  brick  oil ;  secondly,  it  is  rough  ground 
>ii  the  lead-niin  with  coarse  emery  and  water ;  and, 
thirdly,  it  is  smoothed  either  on  the  same  lap  rubbed 
iottu  fine,  or  with  a  similar  lap  used  with  finer 
Moery. 

Camelian,  and  stones  of  siniilar  or  superior  hard- 
netis,  which  are  not  smaller  than  about  one  third  of 
■n  inch  in  diameter,  are  polished  on  a  lead-mill  sup- 


plied with  rottenatone  and  water.  The  face  of  the 
pulishing-lap  is  /lacked  or  jarred,  to  enable  tbi;  pow- 
der to  adhere.  This  hacking  is  done  by  holding  a 
knife  iu  a  slanting  jmsitiou,  so  as  to  dtalUr  upon 
the  revolving  lap  and  make  small  furrows  therein, 
which  hold  the  )>owder. 

Smaller  and  mirder  stones  are  itolished  on  a  pew- 
ter  lap,  and  still  harder  upon  a  co)iper  lap. 

Hounded  stones,  said  to  be  cut  en  cabochmi,  nre 
wrought  by  means  of  the  wooden-mill  with  tine' em- 
ery, the  tuit'mill  with  pumice-stone,  and  leather-lap 
with  putty -powder. 

Faceted  work  on  pastes  and  artificial  stones,  also 
canieliana,  amber,  jet,  ete.,  ore  cut  on  lead-wheels 
with  emery  and  polished  on  pewter  with  rottenstone. 
Gems  of  a  somewhat  harder  kind  use  a  pewter  lap 
and  tine  emery  for  the  cutting,  and  a  copper  lap  with 
rott«nstoue  for  the  polialiing.    For  sapphires,  the 
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chrysoberyl,  and  some  few  other  stones,  a  copper 
lap  with  (iiamond-iwwder  ia  used  for  cutting  the  fa- 
cets, and  a  copper  lap  with  rottenstone  for  polishing 
them.  Lastly,  for  the  diamond,  two  stones  are 
rubbed  in  a  peculiar  manner,  the  one  against  the 
other,  to  start  the  facets,  and  they  are  cut  and  )>ol- 
ished  by  means  of  an  irmt  lap  or  sHtv  fed  with  dia- 
mond-nowder,  being  cemented  on  a  dopp  and  held 
upon  tne  Inp  by  means  of  a  gim-pcg,  aa  above  de- 
scribed.   See  also  DiAMOND-crrriNo, 

Subntonces  treated  by  the  lapidary  like  camelian : 
agate,  amethyst,  aquamarine,  lieryl,  blood-stone, 
HiTizilian  topaz,  carbuncle,  cat's -eye,  chalcedony, 
chn-solite,  cnrysoprase,  crystal,  elvans,  emerald, 
fehfspar,  flint,  fluor-spar,  garnet,  granite,  heliotrope, 
jade,  jaspar,  lapis-lazuli,  marble,  mina  novo,  onyx, 
opal,  pastes,  peridot,  plasma,  porphyry,  quartz, 
sard,  sardonyx,  serpentine,  tojtaz.  See  Feuchtwang- 
er's  "  Popular  Treatise  on  Oems," 

La-pld'e-on.  A  nui.<4ical  instrument  contrived 
by  M.  Baudry,  made  of  flints  and  scliist  susitended 
from  an  iron  frame,  and  struck  with  a  flint  liam- 
nier  to  produce  the  notes.  The  flints  are  about 
forty  in  number  and  elongated,  but  of  various  lengths 
and  thicknes-sea.  They  are  arranged  in  the  onler  of 
their  tone,  and  the  labor  and  investigation  of  years 
were  required  before  the  complete  scale  was  formed. 

A  cori-e-sjiondent  of  "Nature"  writes  that  in 
roaming  over  the  liills  and  rocks  in  the  neighbor- 
hood of  Kendal,  near  Lancaster,  England,  which  are 


Digitized  by 


LAPIS-LAZUU. 


1254 


LARI>-BOILER. 


oompoaed  chiefly  of  limestone,  be  had  often  found 
what  are  called  "musical  stones."  They  are  gener- 
ally thin,  fiat,  weather-beaten  stones,  of  diflereiit 
sizes  and  peculiar  shapes,  which,  when  struck  with 
a  piece  of  iron  or  another  stone,  produce  a  muinical 
tone  instead  of  the  dull,  lieavy,  leaden  sound  of  an 
ordinary  stone.  The  Hound  of  these  Htones  is  in  gen- 
eral very  much  alike,  but  sets  of  eight  stones  nave 
bsim  collected  which  produce  when  struck  a  dis- 
tinct octare.  The  new  French  scientific  weekly, 
"  Ia  Katore,"  copies  the  communication  from  its 
English  namesake,  Rnd  brings  forward  some  addi- 
tional instances  of  the  same  phenomenon.  It  tells 
of  a  performer  who  played  musical  airs  on  rough 
flints  suspended  by  silk  thruads,  striking  tliem  with 
an  iron  rod.  We  are  also  informed  of  the  acddental 
discovery  of  musical  properties  in  a  stone  fountain 
at  the  French  Institute.  A  distinguished  musician, 
A.  Eiwart,  having  struck  it  with  the  palm  of  bis 
hand,  elicited  "a  musical  sound  corresponding  with 
extreme  precision  to  the  perfect  accord  m^or  of  fa 
natural.  The  fountain  m  qnestiou  is  in  the  grand 
court  of  the  Institute. 

La'pls-4u'a>ll  A  rare  ornamental  stone  of  a 
deep  blue  spotted  with  a  deeper  blue,  aud  intermixed 
witn  a  few  grains  of  gold. 

Lap-joint.  One  layer  overlapping  the  edge  of 
another  \  aa  the  c/tncA«r-buila  ot  boats.  Illustra- 
tions are  also  found  in  Iwdving^  aawfing,  and  cavJcing 
of  timbers  (wliich  see). 

Lap-^na-ohlne'.  {S^niUng.)  Atpreader,tpread- 
vngmaehiM,  blower  and  spreader.    See  Lappikq- 

MACHINB. 

Ziap'plnK.   1.  Grinding  or  polishing  on  wheels 
whose  metallic  rims  are  provided  jrith  emety  and  oil. 
Glazing  is  done  on  wtxtden  wheels. 
Polishing  on  leather-covered  wheela. 
Bufflu^  on  leather,  with  rouge. 

2.  {Spaating.)  Laying  several  fleocu  or  sliTerB 
together.    See  Lafpino-haciiine. 

3.  (Fabrie.)  A  machine  bkmket  used  by  calico- 
printers. 

4.  [OrdTiance.)  Wearing  away  the  land  surface 
in  a  rifled  gun  to  ease  the  entrance  of  the  projectile. 

Lap'pug-^na-oliine'.  (OaionMmu/aaure.)  a. 
A  machine  in  which  cotton  is  reduced  to  a  downy 
condition,  spread  equally,  subjected  to  a  certain 

rif.ssoe. 


compacting  pressure,  and  then  wound  in  an  even 
continaoos  wad  {waddiiig)  upon  a  roller,  forming  a 

lap. 

Prepared  cotton  may  be  ^iread  upon  the  traveling 
apron  a,  in  weighed  quantities,  covering  a  marktj 
area,  as  between  occasional  black  slats  ;  or  it  may 
be  formed  into  a  lap,  after  a  succession  of  scutching 
and  blowing  operations.    See  Batti mo- machine. 

b.  After  cotton  has  undeifpne  a  preliminary  card- 
ing in  the  brwdter,  from  which  it  comes  in  toe  form 
of  a  thin  fleece,  several  of  .these  fleeces  are  joined  to 
form  one  thickness. 

In  another  form  of  lapping-Ttuuhine,  several  cans 
0  0,  filled  with  a  narrow  fleece  from  the  breaker-card, 
are  placed  in  two  rows,  and  the  ends  of  the  fleeces 
broaght  together  between  two  rollen,  the  lower  one 
driven  by  a  wheel  and  pinion  •and  the  upper  one 
pressed  down  upon  the  former  by  weights. 

Iiap-rlng.  An  open  ring  in  which  the  ends  lap 
past  each  other  without  touching,  so  that  it  may 
form  a  connecting  link  for  attaching  the  single-tree 
to  the  clip  of  the  double-tree,  or  connecting  the  ends 
of  a  broken  chain,  etc.  A  cotter  is  a  better  device 
for  the  latter  purpose,  however.  (See  Cotter.)  The 
lap-ring  is  somewhi^  like  a  ^U-rinff,  hat  the  latter 
is  elastic.  The  heavy  material  of  the  lap-ring  pre- 
cludes elasticity. 

Lap-ToU'er.  {Fiber.)  One  in  a  lapping-machin^ 
upon  which  the  fleece  or  wadding  is  wound. 

ZiAMihaT'eT.  A  machine  for  shaving  leather  to 
a  tliicaness  by  means  of  a  knife  set  to  a  graduated 
distance  from  a  roller  or  an  edge  over  which  the  hide 
or  piece  of  leather  is  passed.  The  term  is  derived 
from  the  old  practice  of  shaving  away  inequalities 
by  means  of  a  knife  while  the  leather  laid  upon  a 
board  in  the  lap. 

Lap  Skiv'iiiR^mai-ohliw'.  A  machine  tat  scarf- 
ing off  the  thick- 
ness uS  leather  to-  SBOT. 
wards  the  edge. 
In  Fig.  2807,  aa 
the  strap  is  drawn 
across  tne  edge  of 
the  knife,  the  ec- 
centric ga^-block 
swings  on  its  bear- 
ing and  gradually 
descends,  tapering 
the  strap  toward 
the  end.  Each  part 
is  adjustable  to  va- 
ry the  operation 
within  given  limits. 

Lap-atone.  A  stone  laid  in  the  lap,  and  used 
as  an  anvil  by  a  shoemaker  in  hammering  hii 
leather. 

Lap-atreak.  A  atmcture,  usoally  in  hoats^  in 
which  each  streak  or  plank  lapa  over  the  one  below 

it.  Clincher-built. 

Lap-weld.  {Forgiv{/.)  A  weld  in  which  the 
welding  edges  are  thinned  down,  lapped,  aud 
welded. 

Lar^board.  (HavHedl.)  The  left  side  of  a  ves- 
sel to  a  person  standing  on  deck  and  facing  ton-nnl 
the  bow.  From  the  Italian  quella  borda,  that  side; 
in  contmdistinetion  to  q^iusta  borda,  this  side  ;  ab- 
breviated into  la  borda  and  ata  borda.  Port  is  now 
substituted  for  larboard,  to  give  a  greater  diSereuce 
in  the  sound  of  the  word  of  command. 

Lard-4>oll'er.  A  steam-heated  pan  in  which  the 
fat  of  hews  is  boiled,  to  obtain  the  lard  by  the  shrink- 
age and  hardening  of  the  membranes.  In  the  exam- 
ple, the  hemispherical  boiler  has  double  walls,  with 
openings  for  the  inlet  of  steam,  the  dischoi^ge  of  air 
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■nd  cond«nwd  water,  and  an  exit  opening  with  a 
ttniner  for  the  lard.    Stirrers  revolTe  within  the 

nf.2a(s. 


pan,  and  a  perforated  plate  above  the  Bteam  inlet 
oisbibatea  tne  steam  upon  the  bottom  of  the  pan. 
alito  Laru-renderer  ;  Lard-tamk. 
Lard-oool'er.  One  in  which  rendered  lard  is 
artificially  cooled.  The  inner  ressel  containing  the 
lard  is  sarroimded  by  a  space  C  to  be  tilled  with 
eold  water,  passed  in  and  ont  through  pipes  H  O. 
Air  is  forced  tbrongh  a  tnbnlar  sbaTt  /into  the  inner 
TCMsl.    Wooden  screpers  prevent  the  cooled  lard 


Tic.  3800. 


from  accnmnlftting  on  the  sides  of  the  vesuel.  Mov. 
able  wooden  slats  m  psRs  between  fixe<I  ones  n  to 
agitate  the  liquid  contents  of  the  inner  vessel. 

I^ra-ontftW.  One  for  catting  lard  for  render- 
ing. This  is  nsiully  performed  by  knives  it  a 
bench ;  bat,  in  the  example,  a  close  troi^h  C  has  at 


Lant'Cuttitig  ISttekiM. 

D.   The  bars  are  then  cut  into  short  pieces  by  knives 
-V  reciprocated  transversely  to  the  trough. 
Lara-preaa.   A  press  in  which  cooked  lanl  is 
jessed  fsom  the  cnck- 

2811  is  a  d(Bnes- 
tic  {iTi;^I«iicftt;'la«hieh 

th>>  iiiston  is  pressed 
iliiivn  iijimi  i\w  pmck- 
Un^  in  tli6  pt-rforated 
eylinder,  whi&h  ||  in- 
clowd  tiy  an  outer  Ahell. 

Idrd-rQn'dar-er.  A 
tniik-lK)llc>r  or  ve^^l  in 
yliii'h  H'lit  Inrii  i:i  ri»oked 
Id  .hl.i:.!;!  li.'  .  Ir-iir  fat 
Bfiiirt  ErMiLi  tlir  iiK  &ibnuie 
Bijf}  wacm-  [wrtioua. 
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Lard-tank.  A  vat  in  which  fats  are  cooked  to 
obtain  them  free  from  watery  matters  and  mem- 
brane. 

Wilson's  tank  is  a' vertical  cylinder  with  a  charg- 
ing hole  at  top ;  a  steamjacket  and  steam-coil  for 
lieating  ;  try-cocks  at  different  bights  for  examina- 
tion or  contents  ;  discliarj^-cocka  at  different  hights 
for  drawing  off  the  liquid  oil  and  the  water ;  dia- 
chaTve-hole,  with  cover  at  the  bottom,  to  remove  the 
solid  matter  from  the  bones  and  fibrine. 

In  Everett's  apparatus  (Fig.  2812)  the  digester, 
containing  the  fat,  is  surrounded  by  an  outer  shell 
constituting  a  hot-water  and  steam  simce,  to  which 
it  is  connected  by  stay-rods,  which  unite  the  water- 
space  at  bottom  with  the  steam-space  at  top,  and 
pass  through  the  vertical  flues  A  B.  The  vapors 
from  the  digester,  charged  with  odors  and  oi;ganio 
matter,  pass  through  a  pipe  at  top  of  the  apparatus 
into  a  super-heating  coil  over  a  furnace,  into  which 
they  are  nually  discliarf^  and  consuniml.  A  spiral 
flue  surrounds  the  outer  case  of  the  boiler. 

Brondnax'a  apparatus  consists  of  an  exterior  cas- 
ing of  masonry  in  which  the  digester,  which  may 
be  of  the  form  shon-n  either  in  the  upper  or  lower 
figure,  is  placed.  Ill  the  first  it  is  stationary,  and 
consists  of  an  inner  and  outer  shell,  between  which 
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LARYNGEAL  ECRASEOE. 


and  through  fiuus  in  the  inner  one  A  A  the  hent 
circulatea.  The  rendered  fat,  in  a  fluid  condi- 
tion, descends  from  shelf  to  shelf,  and  is  strained 
through  the  perfonited  bottom  C,  whence  it  is  drawn 
off.  The  furnace  has  bo  iucliued  flue  at  each  side, 
through  which  the  products  of  coinbutition  pass  to 
and  arouud  the  diceuter.  Gases  from  the  digester 
,are  delivered  into  the  furnace.  This  may  be  effected, 
as  shown  in  the  first  figure, 
by  an  air-pump  \^  and  con- 
denser K,  by  which  the 
gases  withdrawn  from  the 
digester  are  compelled  to 
pass  through  a  cylindt-r, 
heated  by  a  grate  P,  in 
which  the  watery  particles 
are  condensed  by  a  aeriea 
of  plates  i  j  and  drawn  off 
by  a  pijffi  ;  the  dry  vajmr, 
ascending,  posses  through 
another  pipe  to  assist  in 
heating  tne  fiimacu. 

In  tJie  lower  figure,  the 
perforated  digester  O  ia 
mounted  on  trunnions  and 
rotated  by  a  crank  ;  the  oil 
exnding  is  strained  through 
the  diaphragm  E,  and  tne 
mtses  itass  through  the  pipe 
/  to  the  furnaci!.  H  ia  the 
charging  manhole. 

Iiarge-face  Lathe. 
{Wood- working.)  A  lathe 
for  turning  patterns  of 
wheels,  heavy  moldings,  and 
other  lar^e  circular  work. 
It  has  a  hinged  tool-rest  on 
a  bracket,  which  may  be 
moved  out  of  the  way  to  al- 
low the  work  to  swing  to  the 


a  sheet  of  iron.    {English  Spec.  14,244.)    It  ia 
the  sheet  what  the  loop  is  to  the  bloom,  the  fagot  ^ 
ball  to  the  bar. 

Lar'l-at:  A  rope  1^  inches  in  circumference  an 
30  feet  long,  used  for  picketing  horaes  in  camp. 

fastened  to  a  ring  on  the  j»icket-pin,  which 
driven  into  the  ground,  permitting  the  Qorse  a  limi 
ed  circle  to  graze  in. 

Flg.28ia 


A' 

J 

Everett^*  Lanl-Renifgiiig  Tank. 


floor  if  necessary  ;  or  even  larger  work  may  be  done 
by  preparing  a  pit  for  the  object  to  swing  in. 

Lar'get.  A  piece  of  bar-ion,  cut  off  to  a  length 
(and  weigtiing  say  abont  14  pounds  for  an  average 
dheet),  forming  a  blank  to  be  heated  and  rolled  into 


Broadnaz't  Ltd-  Thuk. 


Lar'ml-er.  (Architecture.)  The  corona  or  dri] 
stow,  of  a  doorwav  or  window-way. 

Idr'yn-ge'al  E-cra'senr.  (SurfficaJ.)  An  ii 
atrument  for  extirpating  abnormal  growths  of  it 
larynx  and  epiglottic    It  consists  of  a  steel  n>< 
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Last. 


Largt-Fiu*  Laiht. 

about  8  inches  long,  curved,  and  fenestrated  at  one 
extremity.  A  wire  loop  is  first  passed  arouml  tlie 
object  to  be  extirpated,  is  drawn  through  the  fenes- 
tnrni  slowly,  by  means  of  either  a  screw  or  lerer  at 
the  other  end  of  the  instrument,  thus  criuhitig  it  off. 

By  this  method  (ecrasion)  the  loss  of  blood  ia 
avoided. 

La-iyn'go-soope.  An  instrument  for  obtaining 
a  view  of  the  larynx.  It  consists  of  a  small  plane 
mirror  a  on  a  long,  slender  stem,  which  is  intro- 
duced to  the  back  of  the  tliroat,  and  a  large  concave 
mirror  b  for  reflecting  light  (solar  or  urtiticial). 
This  last  reflector  may  be  either  flxed  to  a  stand  or 
suspended  from  the  forehead  of  the  operator.  An 
inverted  image  is  seen  in  the  small  mirror.  The  up- 
per figure  is  Elsberg's  laryngnscope.  When  artiii- 
cial  light  is  employed,  the  patient  sliould  sit  so  that 
it  is  a  little  bacK  of  him  and  on  his  right  side^  as  tu 
Tieman's  instrument  (the  lower  flgure).  In  this 
cue,  the  light  is  reflected  by  a  concave  mirror  e  to 

Ftg.  3SU. 


BUberf^M  a*d  Tumm'i  Laryitgoteopa. 

the  snaller  mirror,  which  is  held  by  the  observer  at 
the  posterior  part  of  the  mouth,  the  uvula  resting 
upon  its  back.  By  its  means,  the  vocal  chords  of 
the  interior  of  the  larynx  are  exhibited,  and  have 
been  photographed.  One  constructed  by  Dr.  Turck 
in  1857  was  modified  and  improved  hv  Dr.  Czer- 
mack  of  Pesth,  1650,  who  exhibited  it  in  action  in 


1862,  in  London.  Mr.  John  Avery  of  Ixindon  is  said 
to  have  constructed  a  similar  apparatus  in  16i6, 

La-ryn'go-totne;  Laryngotoiny,  or  the  open- 
ing of  the  larynx,  was  practiced  by  the  ancients  in 
quinsey.  It  was  recouimeiided  by  the  Greek  and 
Arabian  physicians,  by  Galen  and  Asclepiades  de- 
cidedly. 

I^bIl  1.  (Weaving.)  A  thong  formed  of  the 
combined  ends  of  the  cords  by  which  a  certain  set  of 
yarns  are  raised  in  the  process  of  weaving  Brussels 
carpet.  Each  yarn  (termed  an  end)  passes  through 
an  eye  (the  mail),  to  which  is  attached  a  cord  pass* 
ing  over  a  pulley  above  the  frame  of  the  loom.  The 
cords  required  to  raise  to  the  surface  a  certain  set  of 
yams,  required  for  one  row  in  the  iwittern,  are  bound 
together  mto  a  lash,  so  as  to  be  operated  by  a  single 
pull.    See  BitussKUs  Carpet. 

2.  The  thong  or  braided  cord  of  a  whip, 

Laah'er.  (A'nu^tVo/.)  The  rope  which  binds  a 
gun  to  the  rings  at  the  cheek  of  tlie  port. 

lauh'lng.    (XatUical.)    A  rope  or  gasket,  by 
which  anything  is  secured   on  l)oard 
ship,  by  wmiiping  around  it,  H(t'  281^ 

Aa  the  lashing  of  a  studding-sail  boom. 

The  lashing  of  the  parts  of  a  ponton- 
bridge. 

The  lashing  at  the  head  of  a  skeara. 
The  lashing  of  a  tail-block. 
Also  the  act  of  binding  one  thing  to 
another, 

Laa'ket  (Nauiical.)  One  of  the 
rings  of  cord  on  the  head  of  a  bonji^l  or 
drabblcr  to  secure  it  to  the  foot  of  the 
sail  above,  by  a  lacing  cord.    A  latch. 

Idiqiie.  {Diamond-culling.)  A  kind  | 
of  table  diamond.  See  "Jeffries  on  the 
Diamond," 

Iiai'io.   A  rope  with  a  nmniiig  noose, 
used  in  Spanish  America  and  Texas  for  LMkimg. 
catching  cattle,  etc 

In  the  Brittsli  cnvalrj',  10  men  per  troop  are  fur- 
nished with  a  lasso,  not  as  a  weapon,  but  that  they 
may  aid  in  drawing  a  load  on  emergencies. 

The  lasso  was  naed  in  war  by  the  ancient  Egyp- 
tians, as  we  see  by  the  paintings  at  Thebes. 

The  Sagai-tians,  a  cavalry  contingent  of  the  army 
of  Xences,  used  "lassoes  which  end  in  a  nooae."  — 
Herodotus,  VII,  85, 

The  lasso  is  seen  in  the  sculptures  upon  the  palace 
of  ARshur-bani-pal,  a  aon  of  Esarhaddon,  which  are 
now  in  the  British  Museum.  Pausanias  states  that 
the  Sarmatians  used  it ;  Suidas,  that  it  was  used  by 
the  Parthians,  To  this  list  may  be  added  the  Huna, 
the  Alant,  and  among  moderns  the  Paniitas  Indians 
of  South  America. 

IfUt  A  foot-shaped  block  A  S  placetl  inside  a 
shoe,  to  give  shape 

to  the  upper  and  "s-  2817. 

hold   the    parts,  ^'^fTV 
which  are  tacked 
thereto  previous 
to  pegging, 

IS  a  last, 
shown  side  up,  to 
expose  the  sole, 
which  has  a  me- 
tallic rim  around  the  edge  to  hold  a  wooden  sole, 
which  may  be   replied  ^  2819, 

when  worn  out. 

D  Bis  a.  metallic  foot- 
shaped  anvil  for  holding 
boobi  and  shoes  while 
clinching  noils. 

Lasts  are  mentioned  by        Mocaoie  SoU-loMt. 


Stwt-Latt. 
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ng.  3819. 


Lasi-*Maptd  Amil. 


the  Greek  authors. 
Right  anil  Ivft  lasts 
were  introduced  in 
Eneknd  about  1786. 

I*uf  age.  {Nauti- 
eal.)  Ballast  or  lad- 
iss  in  a  ship. 

Iiasfer.  A  tool  for 
stretching  the  upper 
leather  over  a  last. 
See  Lasti  NO-TOOL. 

I<aBt-fln'lsh4ng 
Ma-chine'.    A  ma- 


chine in  which  the  ends  of  lasts,  which  are  held  in 
the  chncka  of  a  last-turaiog  machine,  are  dreaaed 
up  and  finished, 
fig.  2820  shows  a  lathe  having  a  reroMng  cutter 

ng.a8ao. 


LttM-FinMiiig  JbcAtw. 

to  operate  upon  the  last  at  the  same  time  and  in  the 
same  direction  that  the  guide-wheel  presses  upon 
the  pattern.    The  supporting  frame  is  on  the  panto- 

gapn  principle,  and  any  change  in  the  position  or 
rm  01  the  model  is  reproduced  in  the  last. 
iMMlold'er.   {SAoemakinff.)   A  standard  for 
the  last  while  tasting, 
p*'J9ji"gt  sewing,  boIp- 
inK,  etc. 

The  last  is  placed 
upon  a  standard  ro- 
tated by  a  lever,  to 
bring  the  toe  of  the 
boot  against  the  rest- 
Btandud  at  either  end 
of  the  base.  One 
standard  gives  an  up- 
ward support  for  pq[- 
ging,  and  the  other 
a  side  support  for 
sewing.  The  lever  is 
held  by  a  ratchet. 
^  Lut'lns.  1.  {Fab- 
ric.) a.  A  five-leaf 
twill  stuff;  a  stiff 
woolen  fabric  in 
which  horsehair  was 
formerly  iutervoven  to  fom  a  stiffening  for  stocks 
or  dresses. 


iM-HMtr. 


b.  A  woolen  fabric  used  in  making  women's  ihoes. 

2.  {SUtoemaJeing.)  The  process  of  drawing  tiie 
upper  leather  smoothly  over  the  last. 

IiMt'iiig-awL  A  sewing  awl  for  shoe-closers. 
The  example  shows  one  carrying  a  bobbin  in  the 
handle  of  the  awl,  leading  the  thread  oat  thnnigh  a 
hole  in  the  handle,  and  i)assing  it  through  an  eye  in 
the  pcnnt  of  the  awl.    In  use,  the  awl,  being  passed 


F1S.2S2S. 


^It-PoiMttd  Latting'AwL 


through  the  leather,  carries  with  it  the  thread ; 
then  being  slightly  drawn  back,  it  forms  a  loop 
through  which  a  second  thread  is  passed.  The  en- 
tire withdrawal  of  the  awl  then  makes  a  lock-stitcli, 
similar  to  that  made  on  some  sewing-machines. 

LMf  ing^aok.  An  implement  to  hold  the  last 
while  straining  and  securing  the  upper  thereon  ;  and 
for  centering  or  adjusting  tne  insole  and  ontsole  for 
the  subsequent  action  of  the  pegging  or  sewing-ma- 
chine.   Sometimes  used  in  hand-pegging. 

ZMtliig-4na-chin«'.  {ShoenuMiig.)  A  device 
for  drawing  the  upper  leather  of  a  boot  or  shoe 
smoothly  over  the  last,  turning  the  projecting  edges 
down  upon  the  insole,  and  holding  them  until  thqr 
are  properly  secured  by  tacks  or  other  fastenings. 

l4Bit'lnB-^)inoIi'erB.  {Shoemahing.)  A  tool  to 
grip  the  edges  of  the  U]ij»er  leather  of  a  boot  and 
draw  it  over  the  last.  The  two  paws  are  gripped 
simnltaneoQsly  upon  the  edges  of  tne  leather,  by  the 
motion  of  the  nut  C  upon  the  screw,  and  the  same 
movement  brings  the  jaws  toward  each  other  and 
stretches  the  leather  around  the  last. 


ng.  3828. 


Ijuting-  PiiuMtrt. 


TM/br  tattinf  BeoU  and  Shot*. 


IrtUsfine-tooL  iShoemakijig.)  A  tool  for  grip- 
tnng  the  edges  of  an  npper  leather  and  straining  it 
over  a  last  In  the  example,  the  two  pairs  of  jaws 
O  O  engage  the  sides  of  the  leatSier,  being  drawn 
thereupon  and  inward  ainrottaneonsly,  by  the  acticm 
of  the  cam  lever. 

Irfust-^naklng  Ma-oUne'.  {Wood-working.)  A 
machine  for  cutting  lasts  from  the  block  or  blank. 
The  work  is  usually  done  in  a  Latre  TOK  titrkikq 
Irregular  Porhs  (which  see). 

Sueh  is  also  the  machine  (Fig.  2836)  in  which,  by 
a  train  of  gearing,  the  Uook  ift  from  which  the  lait 
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Wig-mi. 


PnJtotk  LaM-lMMt. 

is  to  be  cat,  is  made  to  present  a  face  to  the  cntten 
precisely  comspiHiding  to  the  face  of  the  model 
against  gaides  on  rods  P  P*.  By  tuoving  UdIu  on 
theae  rods  up  or  down  on  their  oraduated  scales,  the 
last  may  be  enlarged  or  redueed  in  its  relative  pro- 

Ertions  to  the  model.  A  similar  rariation  of  the 
r  on  the  sector  at  the  end  of  the  machine  will 
vary  the  work  in  relation  to  its  length  as  compared 
with  the  model. 

Zjast-tom'ing  Ma-ohlne'.  See  Lathe  for 
TDBHiNo  Irkeoular  Forhb. 

Iiatoh.  1.  {Hardware.)  A  door-fostening,  con- 
sisting of  hinge*bolt  and  catch.  A  latch  may  be 
opened!  from  either  side  of  the  door  or  gate. 

lAtches  are  known  by  purpose*  or  peculiarity  of 
oonitnictuRi,  u — 


RevenOit  Latek. 


JHm,  niffhit  itdiiig-door,  gate,  thumb  latehu. 

The  upper  examples  in  Fig.  2826  are  a  thumb- 
latch  and  gaieAatcn  respectively.  The  lower  is  a 
jrravttolin^  gate-latch,  the  catch  and  ita  keeper  being 
shown  detached. 

A  reversible  latch  is  one  in  which  the  bevel  of  iba 
bolt  can  be  set  in 

either  direction,  bd  fl  Tlg.SBS7. 
as  to  make  the  latch 
answer  for  a  right 
or  a  left  hand  door. 
The  bolt  is  simply 
palled  out,  tnmed 
nairround,  and  then 
released,  the  spring 
bringing  it  back  to 
place. 

2.  (KnUling-vu^- 
chine.)  The  piece 
hinged  totheneedle, 
which  cloees  over 
the  engaged  loop  to 
bold  it  in  position  in  the  needle  while  the  latter  la 
penetrating  another  loop.  The  latch  is  subsequent- 
ly opened  by  the  latch-lifter  to  allow  the  loop  to  be 
poshed  back  apon  the  needle,  and  is  then  closed  by 
the  latch-closer  to  enable  the  knock-off  to  disengage 
the  formed  loop  or  stitch.  The  latch  is  sometuues 
called  the^y. 

3.  (Nautical.)  a.  A  cord  clamp  which  holds  the 
in-board  end  of  a  mackerel-line.    A  mackerel-latch. 

b.  A  loop  on  the  head-rope  of  a  bonnet-sail.  A 
laaket. 

Latoh-olOB'er.  (Knittiiig'Tnachine.)  The  piece 
which  closes  the  latches,  to  enable  the  knoek-off  to 
slip  the  formed  loops  off  the  needles. 

Latoll-lcej.  A  private  key  for  a  street-door 
latch. 

Latohing;  ImafluA;  latoh.   (Naviifiol.)  A 

loop  formed  on  the  head  nme  of  a  bmmet-mil,  ^3J 
which  it  is  connected  to  the  foot  of  the  Bail  to  which 
it  forma  an  appendage. 

Latoh-Iift'er.  (KniiHng-maehine.)  The  rod  or 
finger  which  lifts  and  reverses  the  latches  to  enable 
the  loops  or  atftehes  to  be  poshed  back  along  the 
needles. 

La-teen'-MlL  (NduHeal.)  A  triangular  sail, 
having  its  upper  edge  fastened  to  a  long  yard  which 
is  inclined  at  an  angle  of  about  46°.  The  vard  is 
slung  at  a  point  three  quarters  of  its  lengtn  from 
the  peak  end.  It  is  nsed  nrincipally  in  the  Mediter- 
ranean, upon  3xbee»,  gall^ja,  and  feluccas,  which 
have  three,  two,  and  one  mast,  respectively. 

Lateen-sails  of  uapyms  were  used  by  the  ancient 
E^ptians  on  the  Nile. 

Ulptaen'-^nud.   (Nautical.)    One  used  in  ex- 
tending a  Meen-nil.     It  is  slung  at  a  point  one 
quarter  of  the  length  from  the  tack  of  the  yard. 
Laf  er.   A  brick  'or  tile. 

Tiattl.  1.  (Oarpenity.)  One  of  the  strips  of 
wood  nailed  to  the  nfteni  to  support  the  roM-eoT- 

ering. 

2.  (Plastering.)  One  of  the  narrow  strips  nailed 
to  the  studs  of  iwiiitions  to  support  plastenng. 

Strips  of  metal  are  aometimes  ns^  for  this  pur- 
pose ip  fire-proof  structures.  Such  lath  have  means 
for  securing  to  the  studdin]^  or  wall,  and  also  afford- 
ing a  key  to  the  mortar  ^tch  is  laid  thereon. 

Slips  of  wood,  used  in  plastering,  are  noticed  by 
Pliny. 

Lath  ^floated  and  act  fair.   Three-coated  plasterers' 
work.    The  first  is  called  " pricking-up"  ;  the  sec- 
ond, "Jloated"  ;  the  tliird,  "finishing." 
Lath  laid  and  aet.    Two-coated  pl^terers'  work. 
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The  first  is  called  laying;  the  aeoood.  ^nish- 
ing^  . 

iletallic  lath  for  wooden  or  iron  partitions  has 
been  made  in  various  fonits,  of  which  the  annexed 
iustanueii  may  be  given  :  — 

a  has  a  corrugated  iilate  end  transverse  rods,  be- 
hind which  latter  the  plaster  makes  its  lock. 

b  has  [ilates  with  dovetail  holes  in  which  the  plas- 
ter fastens. 

e  has  corrugated  plates  which  catch  upon  hooks 
on  the  studding. 

d  has  jilates  which  present  bent  prongs. 

e  has  metallic  plates  witli  frusttuus  presenting 
their  ba.ses  outwanlly. 

/  has  strip!)  with  flanged  comigated  edges. 

g  has  shwts  with  projecting  studs  of  frustal  fonil. 


T1C.28S& 


I 

UeUllie  Lath. 

h  has  iron  slats  which  are  held  b;  slotted  iron 
plates  diiven  into  the  studding. 

i  i  show  a  form  in  wliich  the  edges  of  benl^  slips 
enter  slots  in  the  studding, 

j  has  bent  strips  which  occupy  depteasions  in  the 
studding. 

k  has  means  for  pinching  the  edgps  of  the  lath. 
The  lower  iigiire  represents  a  portion  of  a  structure 
in  which  the  wooden  joists  and  studding  are  so  isolat- 
ed from  each  other  an<l  pi-otected  externally  that  the 
wood  cannot  be  readily  tired  by  exposure  to  flame. 


m  m  are  the  wooden  joists  ;  n  n  protecting  bodies 
of  concrete  ;  t  the  corrugated  lath  whose  trough-like 
shape  enables  it  to  form  a  key  for  the  planter,  to 
protect  the  joist  from  the  effects  of  fire  in  the  room 
below,  the  itortion  of  the  plaster  in  the  trough  acting 
as  a  clinch  for  the  outer  portion  of  the  jilaster  which 
forms  the  ceiling  surface. 

The  same  may  be  said  in  regard  to  the  wall  plas- 
tering o,  which  is  spread  upon  similar  metallic  latbiog 
p  on  the  studding  r.  The  upjier  body  of  concrete  n 
extends  above  the  joists,  so  as  to  isolate  the  flooring 
8  therefrom. 

This  plait  is  a  compromise,  and  retains  the  nsnal 
wooden  portions  of  a  floor  or  partition,  excepting  the 
wooden  lath,  for  wliich  corrugated  sheet-iron  latlis 
are  substituted.  The  laths  are  jierforated  for  at- 
tachment by  nails  in  the  usual  manner. 

3.  A  bedstead  slat  for  sup^iortiug  the  mattress. 
See  Bed-B0'IT011. 

Idtth-bxlok.  A  long  brick,  22x6  inches,  used 
for  oast  or  grain-kiln  fioors. 

lAth-oat'ter.  One  for  cutting  lath  from  a  board 
or  balk. 

The  example  is  one  of  the  former,  in  which  the 
lath  is  cut  by  a  reciprocating  knil'e  from  a  board 

rig.  S829. 


Latk-Oitttr. 

which  is  fed  thereto  liy  its  gravity.  A  flexible  ad- 
justable guide  -C  preHerves  the  perpendicularity  of 
the  board  and  releases  it  after  the  cut.  The  rests  H 
reciprocate  in  dovetail  slides  and  are  operated  by  the 
bumjier  on  the  knife-frame  A*  and  the  recoil  spring 
K.    The  knife  is  reciprocated  by  a  cam  and  yoke. 

Latlie.  I.  A  machine  in  which  the  object  re- 
volves while  it  is  sliaptKl  by  a  cutting-tool  applied 
to  it. 

Turning,  as  an  art,  is  believed  to  have  originated 
with  the  potter's-wheel,  which  consisted  of  a  simple 
disk  or  table  rotating  in  n  lioiizontal  plane,  upon  a 
vertical  shaft.  This  wheel  was  usni  only  with  plas- 
tic material  formed  by  the  hand,  and  is  as  ancient  as 
the  oldest  Egyptian  monuments,  in  which  the  god 
Ptah  is  representwl  in  the  act  of  molding  man  upon 
the  throwing  wheel. 

The  turning-lathe  proper  (tomoa),  having  its  work 
suspended  on  horizontal  centere,  appears  to  have 
Iwen  unknown  in  Egypt,  but  was  mentioned  by 
the  Greek  vmters  some  centuries  before  our  era,  and 
was  employed  on  wood.  Its  use  for  metal  is  of 
comparatively  recent  origin. 


Digitized  by 


Google 


LATHE. 


1261 


LATHE. 


le  emlit  of  the  invention  is  given  by  Diodorus 
to  Talus,  the  gmndson  of  Dtedaliis,  About 
B.  c,  and  by  Pliny  to  Theodorus  of  Samoa, 
nitial  mode  is  probably  the  poZe-Zo^,  in  which 
tick  of  wood  is  su^ipended  on  two  centers  and 
ed  by  power  applied  directly  to  it,  while  a  cut- 
tool  is  supported  on  a  rest  and  brought  into 
u't  with  the  rotating  wood.  An  advanced  fomi 
il  be  to  apply  the  power  to  a  mandrel  whose  end 
fx\  one  of  the  centers  and  upon  which  the  wood 
'h  licked. 

i.  -2830  shows  the  foot-lathe  of  the  Ksbyles,  an 
an  people.  The  turner  is  shown  making  a 
en  Liowl.  The  motion  ts  reciprocating  ;  as  the 
prp^ses  with  his  foot  in  the  bight  of  tlie  cord 
■owl  is  rotated  towards  him,  and  he  applies  the 
1  or  other  cntting-tool.  He  then  lifts  his  foot, 
he  elasticity  of  the  spring-bar,  which  haa  been 
over,  rotates  the  bowl  in  tne  other  direction  and 


Poie- Lathe  (Africa)- 

the  bight  of  the  rope,  ready  for  another  eiTective 

;e. 

le  lathe  of  the  native  East-Indian  consists  of  two 
(ht  piecra  of  wood  driven  into  the  ground  at  the 
i»ite  distance  for  holding  the  work,  with  spikes 
„  projecting  hori- 

Jontally.  The 
work  is  held  be- 
tween these  spikes 
andmatle  to  rotate 
backward  and 
forward  by  a  bow 
held  in  the  left 
hand,  and  the 
string  of  which  is 
passed  once  round 
the  wood.  Fig. 
-f  2831  shows  a  pole 
-F/  and  treadle  lathe 
used  by  people 
of  the  Carpathian 
Ija)^t.ftJuCmpaMaM.  Moantftins.  -The 

work  a  issiispend- 
>n  centen  b  b,  and  rotated  by-the  cord  which 


connects  the  end  of  the  spring-pole  with  the  treadle 
c.    The  chisel  rests  upon  the  oar. 

The  earliest  screw-lathe  known  is  one  described  in 
the  work  of  Jaqueu  Besson  <»ee  Plate  9  of  that  work) 
published  at  Lyons,  France,  in  the  year  1578.  This 
curious  lathe,  which  is  also  illnstrateil  and  described 
on  page  616,  Vol.  IL,  Holtzapffel's  "Turning and  Me- 
chanical Manipulation,"  has  its  tool  traversetl  along- 
side the  work  by  means  of  a  guide-screw,  which  is 
moved  simultaneously  with  the  work  to  be  operated 
upon,  by  an  arrangement  of  pulleyK  and  cords  clearly 
shown  in  the  engraving.  Besson's  machine  was 
capable  of  cutting  screws  of  any  pitch  by  the  use  of 
pulleys  of  different  diameters,  and  could  be  made  to 
cnt  right-hand  or  left-hand  screws  at  pleasure,  by 
crossing  or  uncrossing  the  cord.  The  inventor  also 
describes  its  application  to  elliptical,  conical,  or 
other  solids. 

A  metal-turning  lathe,  in  its  most  essential  de- 
tails, is  found  described  on  page  214 
of  "  Mechanick  Exercises,  or  the 
Doctrine  of  Handy  Works,"  by 
Joseph  Moxon,  hydrognipher  to 
King  Charles  II.,  printed  in  Lon- 
don, 1694.  This  is  cited,  however, 
rather  as  one  of  the  earliest  intelli- 
gible and  illustrated  descriptions 
which  have  come  down  to  us,  than 
as  fixing  the  actual  date,  —  for  evi- 
dence exists  of  its  much  earlier  ori- 
gin ;  for  example,  a  bronze  drink- 
ing-vessel,  five  inches  in  diameter, 
"  and  evidently  turned,  was  exhumed 
from  en  ancient  tomb  in  Thebes, 
Egypt.  This  vessel  may  be  seen  in 
the  Abbott  collection,  museum  of 
the  Historical  Society  at  the  comer 
of  Second  Avenue  and  Eighth  Street, 
New  York. 

In  the  earlier  constniction  of  the 
lathe,  the  slide-Test  was  the  first  great 
step  towaid  the  principle  of  the 
alide-lathe,  and  no  doubt  led  to  that 
invention,  which  was  considered  im- 
practicable before  planing-machinea 
were  made  of  sufficient  magnitude 
to  plane  a  lathe-bed  of  even  small 
dimension.  A  few  slide-lathes  hod 
indeed  been  made,  the  beds  of  which 
^  were  composed  of  a  timber  framing, 
covered  with  iron  plates  on  the  upper  side  to  pre- 
serve  the  surface,  similar  to  those  which  were  previ- 
ously used  for  the  ordinary  hand-lathea,  with  the 
exception  that  the  outer  edges  of  the  iron  plates  were 
made  of  suitable  shape  to  form  the  Vs  for  the  car- 
riage to  slide  upon.  It  was  not,  however,  until 
some  time  after  the  introduction  of  the  planing-ma- 
chine  that  slide-lathes  came  into  general  use,  and 
their  utilitv  was  fally  acknowledged. 

The  apjflication  of  a  screw  to  the  slide-lallu,  so  as 
to  render  it  capable  of  both  sliding  and  acrew-cultiTig, 
wns  the  next  important  improvement ;  and  a  great 
amount  of  time,  perseverance,  and  capital  was  ex- 
pended by  a  few  persons  in  endeavoring  to  perfect 
this  portion  of  the  lathe.  A  short  screw  was  first 
made,  as  accurately  as  possible  with  the  nide  means 
then  possessed,  from  wliich  one  was  cut  double  the 
length,  by  changing  the  turned  bar  end  for  end  in 
the  lathe  after  cutting  one  half.  Subsequently,  by 
following  out  this  pnnciple,  screws  were  made  ot 
any  length  required. 

After  this,  the  surfaeing  motion  was  introduced, 
and  also  the  use  of  a  shaft  at  the  back  of  the  lathe, 
in  addition  to  the  regnlar  screw,  for  driving  the  slid- 
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ing  motion  rack  aud  pinion,  initnd  of  both  the 
motions  of  sliding  and  screw  cutting  being  woiked 
by  the  screw  alone ;  for  it  was  foand  that  the 
threads  of  that  portion  of  the  screw  nearest  the  fast 
head-atock,  being  most  in  use,  were  worn  thinner 
than  the  other  parts ;  and,  in  consequence,  the 
lathe  did  not  cut  a  long  screw  with  the  degree  of 
Rocnracy  which  it  otherwise  would  have  done. 

Thus,  step  by  step,  improvementa  were  gradually 
brought  forwara  ;  tne  fore-jaw  and  nniveraal  chocka 
and  other  important  appliances  were  added,  so  as 
to  render  the  lathe  applicable  to  a  great  variety  of 
work,  even  cutting  spiral  grooves  in  ahafta,  scrolls 
in  a  feoe-plate,  skew-wheels,  and  also  tnming  arti- 
eles  of  onl,  ipherical,  or  other  formi.  The  cniplex 
lathe,  with  cms  tool  acttng  in  front  and  the  other 
behind  the  work,  is  also  found  to  be  a  very  oseful 
arrangement  for  turning  long  shafts,  cast-iron  roll- 
ers, cylinders,  and  a  great  variety  of  woric,  where  a 
qoantity  of  the  same  kind  and  diniuiiiona  oaa.to  he 
turned.    See  Duplex- lathb. 

The  did»-nat  is  the  invention  of  General  Sir  Sam- 
uel Bentham,  and  ia  the  precursor  and  original  of 
the  planing-machine  for  metaL  Oencnt  Bentham 
is  the  inventor  of  the  planing-machine  for  wood,  pat- 
ented in  England  in  1791.  It  seems  to  have  been 
a  reciprocating  machine,  acting  after  the  manner  of 
a  hand-planer.  He  afterward  invented  the  planing- 
machine  with  drcular  eutten.   See  Flahiko-ha- 

CHIKE. 

Since  the  beglnniiur  of  the  oentoiy,  nnmerons  im- 
provements in  the  lathe^  some  of  them  valuable,  have 
been  made  theanl^ects  of  letters-patent  in  this  coun- 
try and  in  England  ;  so  numerous,  indeed,  are  they 
tlutt  a  bare  recitation  of  their  titles  would  fill  con- 
siderable apace.  The  more  important  improvements 
will  be  found  described  in  the  book  called  "  The 
Lathe  and  its  Uaea ;  or.  Instruction  in  the  Art  of 
taming  Wood  and  Metal,"  copiously  illustrated, 
published  by  Wiley  ft  Co.,  New  York  ;  and  in 
"Turning  and  Mechanical  ManipnUtion,"  by  Jo- 
seph HoltzapfTel,  au  English  work  not  republished 
in  the  United  States. 

Lathes  are  known  by  varions  names,  according  to 
construction,  mode  of  driving,  etc. 

The  bar-latite  has  a  single  beam  or  shear,  gener- 
ally of  a  triangular  shape.  On  this  the  heads  or 
puppets  slip. 

Tne  bed-taOu  is  the  nsnal  form,  and  has  two  par- 
allel shears.  , 

The  unttr-latht  has  head  and  tail  stocks,  which 
afford  centers  for  each  end  of  the  work  turned. 

The  Auck'l^ht  supports  the  work  being  tumetl, 
by  means  of  a  graspinj;  tool  or  socket  on  tlu  man- 
drel of  the  head-atock. 

TYib  foU'tatKe  is  driven  by  a  treadle. 

The  geomelric  latKt  is  an  instrument  for  producing 
wavy  or  eccentric  patterns  with  a  general  concentric 
arrangement.    See  Oeourtrio  Lathe. 

The  kamA-UUht  is  driven  by  a  crank  or  bow,  and 
is  of  small  lize,  for  the  benoh  or  table. 

The  mtchmaker'a  lathe  {a  a  small  bench-lath^ 
sometimes  having  pivot  centers,  on  which  the  woric 
is  turned  by  a  bow,  and  sometimea  a  ktMd-laOu  or 
a  foot-lathe  of  small  proportions. 

The  tos«-lathe  is  a  Lathb  FOB  TURNIJCO  IuvQ0- 
LAR  Forms  (which  see). 

The  mandrtUltahe  supports  the  work  on  a  spindle, 
which  ia  attached  to  the  axle  of  the  head-stock,  or  on 
the  head  and  tail  centers,  according  to  circnmstences. , 

The  piM^-tathe  is  a  small  bench-lathe  whose  cen- 
ters are  the  ends  of  rods  clamped  in  the  heads  and  j 
not  partaking  of  the  revolution.  ; 

The  foU-latkt  supports  the  work  on  puppets,  and  j 


the  end  passes  flrom  the  treadle  two  or  three  tiaiM 
round  the  work,  and  then  upward  to  a  qoing-bir. 
See  Figs.  28S0,  2881. 

The  potptr-latlis  ia  driven  by  horse-power,  water, 
or  steam.  • 

The  roK'tngiru  lathe  is  a  form  of  the  ^metric 

The  tpindle-laihe  haa  a  rotating  axis  in  the  head- 
stock,  to  which  the  work  ia  attached. 

The  ipoke-latht  is  a  Latui  tor  tornixo  iKtBOii- 
LAR  Forms  (which  see). 

The  tum-beiuh  is  a  ainRU  portable  lathe  fbrthe 
work-bench  or  desk. 

The  parts  of  a  lathe  are,  — 

The  led,  Attn,  eheeka,  tides,  on  which  the  ponpeU 
slide.  'CbBmjipet$t  wldeh  form  the  Aeo^-ifoec  and 
tail-tbfdi.  The  nuindrel,  or  live  sinndle  of  the  Hve 
head,  and  on  which  is  the  speed-pulley.  The  cen- 
ters on  the  live  or  front  gpwdle,  and  the  dead  or 
back  spindle,  respectively,  on  which  the  work  is 
turned. 

The  Jty-atteel  (of  a  foot-lathe\  on  which  is  the 
cord  passinB  to  the  tpetd'pulUy  of  the  head-stock. 

The  tntuUa,  or  /oU-board,  to  which  the  pown  is 
ajmlied. 

The  eollar-pUUB,  eone-plate,  faet-jiatt,  dhid^  or 
other  means  of  connerting  the  work. 
The  rtvt  for  the  tool. 

See  under  the  following  list  of  l&thea  and  apfdi- 
ances: — ■ 


Axla-ltths. 
Bwk-poptwt. 
Ball-tnrnlBg  \ 
Bst^tbe. 
Besdod-traik  klha. 
B«ad-looL 
Bmrt. 
Bvd. 

B«l-latba. 

Be1t-«htnw. 

Balt-tlfflileiMr. 

Bcncb-latbe. 

Bercl-tool. 

BUtKhoidMlw. 

Borlnf-ecdlar. 

Bottotn-tooL 

Bnneh-«hiielL. 

Broad. 

Button-Utbo. 

Carrier. 

Cftr-whMl  lathe. 
Ccntei^ock. 
Centerinc-toid. 
Centaim. 

CbMCT. 

Chaalng-tatha. 
Chuck. 

Chuck  for  wood  IoUhs. 

CoUsT>pla(«. 

Conb. 

Compoand-nst. 
Cone-plate. 
Cranked  tool. 
Ciank-hook. 
Cntte1^h«ad. 
Cjclolda]  enchw. 
Dead-h«Ml. 
!><«• 

Dog  and  drlrer  ohwk. 

Dog  tbr  wood-kthas. 

D(w-lath«. 

DrlVer, 

DaplwJatbe. 

Bcoeotrle  ehndc. 

BHMle  ehack. 

BotiiM^aUM. 

Fsee-plaU. 

FUt-tooL 

Flatlng-laaM. 

FooOlstha. 

Foot-wheel  taOte. 

Fork-chuck. 

Founder'!  lathe. 

Omge-Uthe. 

OeOfuetrte  chuck. 

Geometric  lathe. 

Hand-lethe. 

lUod-wheel  ktbe.  * 


Baniclng-laol. 
Hoadlns-tOOU 
Head-stock. 
Ibcl-tool. 

Uollow-BiBadnl  bOs. 

Hook-tool. 

ItifUo-toeL 

Irealns-Utbe. 

iMtJaUw. 

latht^boek. 

Lathe^oc. 

lAtbe  ftir  Inccakribms. 
Leedlos-acrew. 

Mondrel-letbe. 

If  ulled-wotk  Mba. 

Oral  chuck. 

Orallatbs. 

OntfacadBotkn. 

Pdl-latbe. 

Parting-tool. 

PlvotJatbe. 

PlanUher. 

PoInl>t4wl. 

Pole-lathcr. 

Poppet-bead. 

Potter's  litiM 

Power-Utha- 

PuMMt. 

Qnarter-bollow  tool 

Qurter-nmnd  (ooL 

Reft. 

Hnier. 

USrebMk. 

Eowenglae  lathe. 

Roood  tool. 

Serew-euttinK  ohoek. 

Benw-cnttliig  lathe. 

Screw  tool. 

ScraU-cfauck. 

8tal  eDgianr*s  ladM. 

Sbafiliv. 

flhoftiDrlaUia. 

Mean. 

Ode-tooL 

Skew-ehtMl. 

SlMe-latiM 

811de-mt. 

Spherical  lathe. 

Spindle-laa*. 

BptAe-latha 

StrslghtJIm  ebaA. 

SnrflKC-cbnck. 

TaU-liiMe. 

Throw-Wtha. 

Tool-b<dder. 

Tool-paat. 

Tool-n<t. 

TraosknlnCiJalba. 
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uUe  Whwl'UtlM. 

n-twneh.  Whirlltig-tabla. 

oinK-lattM.  Whliket. 

r»n.al  chuck.  Wood-toralng  UUm. 

dUDkker'i  latb0.  Wrbt-pln  turner. 

{fVeacing.)    The  wooden  fnoie  bvam  which 
«s  up  the  weft.    The  lay  or  bcUten. 
t  may  consUt  of  these  parta  :  — 
'he  Mwordi  ;  two  upright  Utha  at  the  ends  of  the 
e. 

nc  S883. 


Latlie-chaok.  One  for  holding  work  to  the  lire 
maixlrel,  or  a  maudrel  between  centers  of  a  lathe. 

Fi^.  2833  showB  a  universal  chuck,  in  which  the 
ftear  ts  placed  at  the  center  of  the  chuck,  and  pin- 
ions are  arranged  at  or  near  the  inner  end  of  the 
driving-screws.  The  gear-hub  ia  retained  in  place 
by  a  set-screw  mode  to  play  io  a  groove  in  the  gear- 
hub.  Scales  on  the  face-plat<^  serve  as  guides  in 
setting  an  eccentiic,  and  also  in  adjusting 
the  jaws  at  the 


IMJU-CemUr  Onntfer. 

rhe  lay-cap  oTpull-lo;  the  top  bar.by  which  it  ia 
idled. 

rhe  rud,  sley,  or  slay,  which  has  parallel  slips  of 
tal  or  cane  which  separate  the  warp-threads  and 
ter  against  the  weft, 
rhe  race,  or  shuttle-track. 
rhe  tkuUU-boxea,  at  the  ends  of 
!  rsce.  ■ 

rhe  ptater,  pecker,  or  driver, 
lich  strikes  the  Jly-thvMle  and 
,ves  it  along  the  race  through 
i  thed,  whicn  is  formed  by  the 
nuaation  of  the  warp. 
The  picker-cord,  which  jerks  the 
vter. 

Latb-oen'ter  Ottnd'er.  An 

^hmrat  to  a  lathe  for  truing  the  hardened  live 
at^r  in  titu,  by  meaiiB  of  an  emerr-wheel  rotated 
a  band  conducted  over  idlers  from  ttie  lathe-pnlley. 

rif.  8883- 


ligbt  point. 

The  right-hand 
view  Lit  on  an  en- 
larged si»le,  and 
shows  the  dogs, 
the  screws,  and 
the  back-plate, 
carryingthe  bevel- 
gear  which  mash- 
es with  the  pin- 
ions on  the  dog- 
screws, 

In  Fig.  2884, 
the  dogs  B  Bin 
advanced  or  re- 
ceded by  the  ac- 
tion of  a  wheel  C 
with  a  spiral  worm 
on  its  face  and  a 
bevel-gear  on  its 
back,  actuated  by 
the*  bevel-piuion 


LaUM-OHick. 


which  is  turned  by  the  key.  See  also  Cudck. 
Lathe-do^   A  piece  on  a  mandrel  or  on  work 
in  a  lathe,  which,  by  contact  with  a  pin  on  the  face- 
plate of  the  live  head,  is  caused  to  turn  the  work. 
See  Doo. 

Hg.  28S6. 


'  Lathe-diilL  A  bar-lathe  arranged  as  a  'horizon- 
tal drilling-machine.  The  work  is  grasped  by  the 
vise  J,  and  fed  to  the  tool  by  the  slipping  of  the 
pie»>  /  in  the  tube  E. 

Lathe  for  turn 'lug  Ir-reg'a-lar  Formm.  Pre- 
vious to  the  prenetit  ci^ntiiry,  we  read  in  the  works 
of  ConHamine,  De  la  Hire,  and  Plumier  of  lathes 
adapted  to  turn  inrgular  forms. 

De  la  Hire  shows  how  all  sorts  of  polygons  may 
lie  made  by  the  lathe,  and  Condamine  shows  how  a 
lathe  may  be  mode  to  turn  all  sorts  of  irregular  fig- 
ures by  means  of  tracers  moved  over  the  surface  of 
models  and  .<tcu1ntures,  medals,  etc. 

Plumier's  work  enters  extensively  into  the  art  of 
turning.  Among  other  machines,  he  describes  the 
slide-rest  in  combination  with  a  planing-machine. 
This  he  calls  an  English  invention. 

In  addition  to  the  citation  of  these  authors,  we 
may  refer  to  a  number  of  elaborate  machines  made 
by  Sir  Samuel  Benthom,  1703,  and  Joseph  Bramah, 
1802. 

The  machine  invented  by  Brunei  for  making  the 
groove  around  ship's  blocks  for  the  insertion  of  the 
ropes  by  which  they  are  attached  to  the  rigging  has 
a  revolving  disk  of  brass  with  two  cutters.   It  trav- 
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ersRS  around  one  side  of  the  block,  receiring  ita  di- 
rection from  a  shaper  placed  parallel  thereto,  making 
the  groove  deeper  at  the  ends  than  at  the  central 
part,  where  the  sheave-pin  is  inserted. 

The  parent  of  all  recent  machines  of  this  kind  is, 
hovever,  the  lathe  invented  by  Thomas  Btanchard 
of  Philadelphia,  and  patented  by  him  September  6, 
1819. 

This  lathe  for  turning  irregular  forma  contains 
the  generic  idea  of  all  machines  for  duplicating 
shapes  by  using  a  model  in  conjunction  with  a  blank, 
the  outline  of  the  model  guiding  the  cutting-tool  to 
produce  a  dnjjicate  from  the  blank. 

This  ingenious  device  may  be  saiti  to  hare  wrought 
a  complete  revolution  in  that  branch  of  wood-work- 
ing to  which  it  appertnina.  Originally  applied  to 
turning  lasts  it  has  stuce  been  employed  to  shape 
the  most  difficult  forms,  gun-stocks  for  example, 
which  it  was  fonnerly  imagined  could  only  be  pro- 
duced, and  in  a  far  less  nnished  manner,  by  tbe 
drawing-knife,  the  gouge,  and  the  chiaeL 

Fig.  2836,  A  shows  a  plan  of  the  n)a> 
chine  as  originally  patented,  a  is  the 
f^me,  b  a  drum  dnving  the  pulley  c, 
whose  shaft  serves  as  a  common  axis  to  the 
rapidly  rotating  pattern-wheel  d  and  cut- 
ter e.  These  are  maintained  respectively 
in  contact  with  the  pattern  /  and  the 
Toughed-out  block  gr,  which  ia  to  be  turned, 
HO  Uoat  as  the  former  moves  tnuiaversely 
back  and  forth  the  latter  follows  its  mo- 
tions. 

The  common  axis  of  the  wheel  and  cut- 
ter is  caused  to  recede  or  advance,  as  pro- 
jections or  depressions  of  the  model  ore 
nroaght  in  contact  with  the  pattern-wheel, 
by  means  of  a  spring.  A  screw  A  produces 
a  longitudinal  movement. 

It  IS  obvious,  as  stated  by  the  inventor  in  his 
specification,  that  various  alterations  in  the  positions 

nf.SS86. 


of  the  working  parts,  with  relation  to  each  other, 
may  be  made  without  interfeiiug  with  the  genera) 

principle. 

B,  Fig.  2836,  is  a  recent  fom  of  lathe  of  this  de- 
scription, all  the  parts  of  which  are  of  iron. 

In  S]>enli's  lathe,  a  right  and  left  last  arc  tnmed 
at  the  same  time  in  the  aame  lathe,  and  from  a  sin- 
gle pattern,  which  may  be  larger  or  smaller  tban 
the  last  produced.  The  cutter-neads  are  traversed 
by  the  right  and  left  hand  screws  of  the  single 
spindle,  so  as  to  simultaneously  advance  or  recede 
from  the  central  wheel,  which  is  actuated  by  the 
pattem-last  By  shifting  the  bolt  in  the  sfottrd 
lever,  the  motion  of  the  pattern-wheel  head  can  be 
accelerated  or  retarded  to  make  the  lasts  respec- 
tively smaller  or  larger  than  the  pattern,  while  pre- 
serving the  relative  proportion  of  the  parts  of  each 
lost. 

There  are  several  forms  of  the  machine :  — 

1.  The  slowly  revolving  model  and  work  ;  a  np- 
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idly  rotating  cntter  acting  on  the  work,  and  regu- 
lated aji  to  proximity  to  the  axis  of  the  work  by  a 
ti-acer  whicn  rests  against  the  rotating  model. 

2.  Rapidly  rotating  work  and  a  rapidly  rotating 

cutter,      wnose    - 

proximity  to  the  2888. 
work  is  regulat- 
ed by  a  templet. 

8.  Rapidly  ro- 
tating work  and 
a  cutter  actuated 
by  a  templet. 

Lathe-head. 

whic^^containa 
the  mandrel,  on 
which  ia  a  cone- 
pwlley  for  the  belt  and  a  means  for  attaching  a  face- 
plate or  chuck  for  tbe  work. 

Lathe-eaw.  For  some  of  tbe  smaller  uses  of 
circular  aaws  they  may  be  retained  on  the  mandrel, 
supported  on  the  lathe  centers,  as  shown  at  A,  Fig. 
2839,  while  a  bench  is  ananged  upon  tbe  shears  of  the 
lathe.  The  wooden  box  is  secured  by  a  screw-clamp 
beneath  the  shears,  and  the  platform  is  hinged  to 
the  hack  of  tbe  box,  the  saw  prqeeting  through  a 
slot  in  the  platform. 

A  fenu  ran  be  arranged  on  the  platfonn  to  act  as 
a  gage  and  guide  in  slitting  a  nninber  of  |neces  to  a 
size.  A  guide  against  which  the  work  may  be  held, 
so  as  to  present  it  at  any  angle  to  the  saw,  is  a  con- 
venient  adjunct. 

B  (Fig.  2839)  shows  a  small  fret-saw  mounted  on 
an  oi-dinary  lathe.  The  table  is  adjustable  in  liight, 
so  that,  being  half  an  inch  above  the  lathe-center, 
the  saw  will  have  an  inch  stroke,  or  a  quarter  of  an 
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Fig  3880. 


small  cut  noil  (about  id.),  for  fastening  laths  to 
studdiog. 

Lath-Mw'ing  Ma-chine'.  One  for  sawing 
lath  from  the  board  or  the  bolt.  The  cylindrical  log 
is  mounted  on  journals  upon  gravitating  guide-bars, 
and  Bopported  and  rotated  by  rollers.  The  laths  are 
sawn  from  its  periphery  by  saws  cutting  rectangu- 
larly to  each  other. 

rif.ssu. 


Z*a-trobe'.  A  I'orni  of  staxp  wliich  aeta  into  ths 
rtrt'iilfULeufa  room,  linsa  projei:lilig  ornnmenlal  frallt, 
AiA  ia  amingud  fur  tieBtinj^:  floors  abnv«.  In  (he  rx- 
Aiiiple,  the  fnrnaei-  {mrlio-n  ]in.>^  a  hlPAnft  of  din-ct 
urcc^ss  to  the  flue  in  kimUinR^  tire  or  urging  n  slmnv 
ilmfi,  tlie  IfiiviT  daiiijrf-r  Jsliowii  in  th-^  <jiit,  wliick 
mavL-a  tlie  liutti-rlly-valvc  in  tlu-  jiarliliuu  bL-twei'ii 


LolhfSate. 

I  uill  give  a  half-inch  attuke,  and  mi  on.  The 
anitiiig  the  bach  ends  of  llia  lievfi-s  in  connected 
wrisf  oil  th«  ffier-iilftte  of  the  Intlie-niandrel. 
aUie-tool  Hold'Qr.    A  socket  ot  hnldiT  fcir  a 

lathi'- tool,  liav- 
Plg.^m  ing  iL  ftliank  A 

wllichisheliJIiy 
theset-scivwon 
the  post  of  the 
slidi^-n-t. 

Lath'ing- 
o  1  a  m  p .  A 
ckmp  to  iu'lil 
a  set  <j{  ayriu  iyA 
lathfl 

iiniliti^  to  tin; 
dtuddniK. 

Lath'ing- 
hammer,  A 

liiiti^hi't,  wliosi" 

tad  poll  pmcnt  a  straight  line,  so  tlint  th<'  l^tt 
does  nut  inti.'rfL'-rt" 
with  niiiling  iij* 
lathif  in  [(irni-rs  iy{ 
rooina. 

  Till-  bit  U  iist>d 

Ofnr  i^iitting  \n.t]i  In 
B  li-iigth,  nnd  it 
has.  H  nntoh  Fur 
withilmwinu  nails. 
laii-ooMp.  Irfith— nan.  A 


the.  dowjipnat  fliic  and  th<'  njinanT  or  rnvrrting 
lliio.  vltid!  conducts  tht-  Mnokt  to  tin'  i:hiiuncy. 
The  iipjHT  riniiiiHT  pnvenia  opcnlli^  by  ^vhil.''h 
tint  air  ht'aii.-il  ijy  \]k  ntove  is  cinului-tL'ii  io  tlie 
luit-uLr  flufi  Liiid  Ird  upward  til  thii  n-gifttfTB  of 
till.'  rooiiiH  on  thi'  nppt-r  lluors.  Tlie  Iuwit  [ilntf  A 
11  elevated  aboVi'  tilt-  ficior,  niiii  the  air  ht-atcd  be- 
tm'ftth  it  is  nli^n  condm-ied  tu  tlic  nM>ni  at  (lie  ^Mi-sflRPt 
liwUlijr  tn  tilt'  uii|MT  TtKims.  Thfi  air  i.-!  iidliitttnl 
thmiij^li  a  pprfrirfiti'il  cxti'ii.sim-platc  h  nf  the  Ikisc. 
]ilflte,  y  ift  fi  Vf'fls.  l  fur  Wilier,  ivln<'li  is  evaporated 
and  miiigl^'.s  with  the  hut  nir  which  pussea  to  tho 
roiiiii  (ir  iiiom^. 
Idt'tan.  Thin  mnUl,  Mi-tiil  in  shwts. 
',  III  till?  Jli'ldle  A^jes,  a  thin  pilati'  of  Tirnss  or 
]  lirnrw.  n^ic'l  for  cutting  into  ctossci,  liednlin^  into 

i  Candlesticks,  (;tc. 
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Black-laUm  is  brssa  in  milled  ibeets,  naeil  by 
braziera  antt  for  drawing  into  wire. 

Shaven  latten  is  a  thinner  article. 

jRoU-laiten  ia  polished  on  both  sides,  readv  for  use. 

Latlen-wire  is  wire  made  from  lattcn-idate.  It 
was  thus  made  before  the  invention  of  wm-drawmg. 

Laf  tan-^wlre.   Wire  made  from  strips  of  latten. 

Lat'ter-kln.  (Plumbing.)  A  pointed  piwe  of 
hard  wood,  used  for  cleariug  out  the  grooves  of  the 
eames  in  frei-ioork  glazing. 

Lat'ttoe.  A  structure  of  crossing  laths  or  bars, 
as  a  laitice-window,  lattice-girder,  etc. 

IrtiVtiOfr-brtdge.  A  bridge  supported  by  a 
girder  whose  web  consists  of  diagonal  crossing- 
pieces.    See  Iron  Bridge. 

Laf  tloe-glTd'«r.  A  girder  consisting  of  two 
horizontal  bars  united  by  diagonal  crossing-bars. 
See  Iron  Bridge. 

X«f  tioe-tnus.  One  having  horizontal  chords 
and  inclined  intersecting  braces. 

Itattice-wla'dow.  A  window  formed  of  leaden 
ft«ra«8,  called  aunes.  The  panes  ate  usually  dia- 
mond-shaped, and  are  set  with  an  acute  point  up- 
ward. 

Lannoh.  1.  (Skififmilding,)  A  term  compre- 
hend iiig  the  apparatus  for  launching  a  ship. 

S  fr,  the  elip-ioaya  or  iliding-ieai/s.  The  struc- 
ture above  them,  givjns  temporary  support  to  the 
ship,  ia  the  emtUa.  The  ri^-wayt  are  parallel,  in- 
clined vlatforma  of  timber,  firmly  fiounded  on  the 
floor  of  the  sli^  and  kept  steady  in  their  potitiou 


where  it  serves  as  a  receptacle  for  lumber  and  stores. 
In  laige  men-of-war  the  launch  Is  sometimes  d«ck»d 
over,  and  is  callable  of  mounting  several  light  guns. 
The  corresponding  boat  of  merchant  ressels  is  called 
the  Img-boat. 

The  launch  is  from  SO  to  40  feet  lonj^  having  a 
beam  from  .29  to  .25  of  its  length.  It  Ims  10  or  12 
oam,  and  ia  carvel-built. 

Steam-launches  are  now  used  in  the  navy,  and  as 
despatch  nnd  revenue  boats. 

Itaunoh-eu'gine.  Launch-engines  generally  con- 
sist of  a  boiler'  with  engines  attached  thereto,  snd 
are  used  for  propelling  the  launches  of  latge  ocean 
steamers  in  shallow  liarbors,  etc.  Such  launches  an 
used  for  geneml  service,  the  transportation  of  mm 
and  stores,  and  as  despatch-boats. 

Laim'der.  (^tnin^.)  A  wood  water-gutter  or 
pif)e.  A  trough  for  conveying  water  to  a  stamp- 
mill  or  other  hydraulic  apparatus  for  comminuting 
or  sorting  ore. 

Or  a  trough  or  box  to  receive  the  slimes  from  the 
Btamjw. 

X«ttn'dry.  An  apartment  arraq^  for  washing, 
drying  starching,  mangling,  and  ironing  clothes, 
as  In  the  eumple,  which  baa  a  boiler  A,  drying- 


B 

hy  shores  S  H.  Their  slope  varies  from  1  in  12  for 
small  vessels  to  1  in  24  for  the  largest.  The  breadth 
is  from  three  to  four  feet.  The  distance  apart  of  the 
^ip-ways,  from  center  to  center  is  about  one  third 
of  the  width  of  the  vessel. 

JE  JE  are  ribbuids  to  act  as  guides. 

£  ^  are  the  sill-pieces  of  the  cradle-frame,  and 
are  termed  Wge-waya.  Their  length  for  wooden 
ships  is  about  five  eighths  of  the  length  of  the  i^ip. 

P,  the  poppets,  are  posts  rising  from  the  sole-pieces 
8  P,  which  rest  on  the  bilge-wayt.  ' 

8,  the  slues,  are  wedges  which  the  cradle  and 
ship  are  lifted  clear  of  the  buHding-bloda  £  £,  to 
prepare  for  launching.* 

The  upper  ends  of  the  poppets  P  rest  against 
jdsaks  CP,  which  are  prevented  from  dipping  by 
means  of  the  cluUs  C,  bolted  to  the  side  of  the  tsb- 
ed. 

D  P,  the  dagger-plank;  are  longitudinal  ties  by 
which  the  poppett  arc  stayed. 

5  «  A,  are  outer  and  Inner  shores,  \ty  which  the 
bilge-ways  are  held  to  their  places  on  the  tliding- 
waya. 

2,  (Nauiical.)  The  largest  boat  belonging  to  a 
ship  of  war.  It  is  only  used  for  service  whicli  can- 
not be  performed  by  the  smaller  boats,  being  hoisted 
in  board  and  kept  on  deck  just  abaft  the  foremast, 


closet  S,  water>reservoIr  &,  mao^e  J?*,  and  washing* 

machines. 

Lann'diy-lieat'er.  A  stove  adapted  to  the  uses 
of  a  laundi^,  especiaVy  for  heating  smoothing-irons, 
having  an  inclined  heating-auHaoe  with  a  shelf. 

««.  me. 


Law-blndiiiB-  {Boet^indiitg.)  A  plain  style 
of  binding  in  leather  of  the  natural  tan-color ;  mf 

or  sheep. 

Lawn.  I.  {F^ibric.)  A  very  fine  white  goods, 
cotton  or  linen,  finer  than  cambric  ;  of  an  open  tex- 
ture, plain  or  printed. 

White  lawn  is  part  of  the  flowing  dress  of  a  bish- 
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op.  It  lifts  the  odor  of  ecclesiastical  preferment, 
and,  according  to  Pope,  of  sauctity  also,  which  in 
not  always  the  same  tliit^. 

"A  Mint    ertqM  la  Mm*  Mint  in  Imm." 

A  certain  Right  Reverend  Lieutenant-General  was 
felled  a  few  years  since  by  a  round  shot  His  three- 
surrvd  coat  hid  the  lawn. 

2.  {I'melain.)  A  fine  aieTe  of  silk,  800  threads 
to  the  inch,  thTOUgli  vhich  atip  for  porcelain  is 
strained,  to  insore  an  impalpable,  eteamy  fluid.  Sea 
Slip. 

8.  A  smooth,  grassy  sarface  in  tlie  vicinity  of  a 
house. 

lAWn-mow'er.   A  machine  for  cutting  swanl. 

One  form  of  lawn- 
Fl|.  SH7.  mower  has  a  revolving 

cylinder,  armed  with 
Rpiral  knives,  which  ro- 
tate in  contact  with  the 
rectilinear  edge  of  a 
stationary  knife,  placed 
tangentially  thereto. 
The  cylinder  is  rotated 
by  gear  connectioa  to 
the  supporting  and 
driving  wheels.  The 
blailcB  of  grass  are  aip- 
yied  between  the  edces 
of  thesfHraland  Btnit^t 
knives,  are  cut  off  and 
delivered  into  a  trough 
behind  the  cylinder. 
The  machine  u  made 
of  different  rizes,  to  cut 
XovH-lbiMr.  a  swath  of  from  18  to 

86  inches,  and  is  pushed 

before  him  by  the  gardener. 

Fig.  2848  has  a  roller  b  and  a  set  of  spiral  knives, 
wlii(£  cut  agunst  a  stiaight  edK  near  the  support- 
ing rollers,  which  support  the  hinged  portion  when 


LatM  IloUer  ami  Mnotr. 


the  mower  is  brought  into  action.  Tlie  mower  may 
be  thrown  up  and  over  the  handle  end  when  the 
machine  is  to  be  used  for  rolling  only. 

In  Fig.  2849,  a  row  of  knives  are  vibrated  by  the 
arm  which  is  oscillated  bj  the  zigng  on  the  roller. 


tamiftSowv. 


Lay.  1.  {Rope.)  The  direction  in  which  the  re- 
spective yams,  atrandt,  etc.,  are  wound  in  forming 
them  into  a  rope,  hatoscr,  aible,  etc. 

Hemp  is  laUl-up  right-handed  into  yams. 

Yama  arc  laid-up  left-handed  into  itrandi. 

i-Mnmd$  are  laid-up  ri^t-KaTided  to  fenn  a  Aaw- 
ser. 

S-^mctentxe  laid-up  left-handed  to  form  a  cable. 
The  terms  signifying  the  respective  forms  are, 
{tingle- laid,  hatoser-laid,  ealde-lauL. 

2.  {CoUm-manvfadure.)  a.  120  yards  of  yam. 
The  yam  is  wound  on  a  reel  4)  feet  in  circumference, 
80  revolutions  of  which  make  a  lay,  and  7  lays  make 
a  hank  of  840  yards.  This  is  the  length  of  a  hank 
of  any  grade  of  cotton  yam.  The  yam  is  rated  by 
the  numbed  of  hanks  which  go  to  make  up  a  pound. 
Kos.  40  to  SO  are  ordinary  throstle  weaving  ;  Kos. 
SOO  to  400,  ordinary  nmle  weaving.  By  the  mala 
much  higher  numbers  have  been  reached.  No.  700 
being  exhibited  in  1863.    See  YaBH  ;  Haxk. 

The  lay  is  also  called  a  rap  or  l^. 

3.  {Fiax-manvjaetwe. )  800  yarda  of  linen  yam. 
See  Lea. 

4.  {Wool-manufatiure.)  A  quantity  of  vool  or 
other  fiber  in  a  vnllow  or  carding-machine. 

6.  {Weaving.)  The  baiten  or  lathe  of  a  loom,  by 
whieh  the  welt-threads  are  beuttin  up  in  the  shed  to 
compact  them  against  their  predecessors.  Seo 
Lathe,  2. 

Iiay-cap.  ( Weaving. )  A  alat  which  lies  on  top 
'of  the  rccd,  and  which  is  gnsped  1^  the  hand  i:i 
working  the  lathe  or  batten. 

I«7'er.  1.  (TVtnnffi^.)  A  nit  containing  a 
strong  solution  of  tannin  ;  nacd  lor  hides  near  the 
conclubion  of  the  tanning  process.    A  bloomer. 

The  pits  containing  the  weaker  solution,  used  in 
the  earlier  portions  m  the  process,  ore  termed  hand- 
lers. 

2.  (Leathfr-manu/aeture.)  A  welt  or  strengthen- 
ing strip. 

3.  {HtUbandry.)  A  limb  laid  8  part  of  its 
length  beneath  the  surface-ground,  tnat  it  may 
strike  root. 

4.  a.  A  course  of  stone  or  brioV. 

b.  A  thickness  or  bed  of  puddled  clay  in  a  canal. 

€.  A  be<l  of  mortar  or  cement. 

Irf^-Ac'nn.  An  artist'a  model  A  jointed 
figure  to  clothe  in  Imitation  of  the  human  body. 

Lay'lng.  1.  (Rf^-making.)  The  twisting  of 
three  (or  more)  yarns  into  a  strand,  or  of  uireo 
strands  into  a  rope.  The  rotating  hooks  by  which 
the  slraruls  are  made  are  rotated  in  a  direction  con- 
trail to  the  twist  of  the  sfparate  yama.  The  rope 
again  receives  a  twist  the  opposite  of  the  thxmat. 
See  Lat  ;  Rope. 

2.  (Pla^eritig.)  The  first  coat  of  plastering  in 
two-coat  work.  Tlie  surface  is  made  rough  by  a 
broom  to  form  a  key  for  the  next  coat. 

The  Arst  coat  of  three-eoat  vent  is  called  the  rem- 
dering. 

Laylne^ock.  {Rope-maMng.)  One  of  the  iron 
hooks  on  the  poles  of  a  ropewalk  in  which  the 
strands  are  laid  as  twisted. 

La^'ing-ma-Chiiie'.  A  machine  for  laying  up 
yams  into  rope.    Sei-  Ropk-makino  Machine. 

Lay'ing-on  TooL  (Bookbinding.)  The  tool 
wherewith  the  gold-leaf  is  laid  on  to  the  cover  or 
the  edge, 

Lay'ine-top.  (Rope-making.)  A  conical  piece 
of  wood  placed  between  the  strands,  and  gradually 
receded  as  the  lay  pn^fresses,  in  order  to  keq)  ih» 
twist  well  to  the  point  at  which  the  strands  diveroe, 
and  not  let  it  degenerate  into  a  slack  twist  throu^- 
out  the  length  of  the  sti-anda  in  the  walk. 
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Lfty^moe.  {JVeavitig.)  The  sliuttle-patli  on  the 
hty  of  a  loom.    The  ahtUtle-raee. 

Xa'sy^buk.  (VehieUa.)  A  high  hack-bar  to  r 
carriagK-seat.    It  is  sometimea  made  shifting  no  as 

to  be  removed  at  will. 

I«a'^-jaok.    A  lifting-device  of  compounded 
levei-s  on  the  (iHuciple  of  the  lazy-tonga, 
La'sj-toD^   A  syatem  of  levers,  raored  the 
impnlse  communicat- 
ncSKO.      _       ed  to  the  first  pair. 

It  ia  called  the  lazy- 
tongs,  inasmuch  aa 
the  grippers  are  ad- 
vanced at  the  same 
time  they  are  closed 
ft — jl-   If  together,  reaching  and 


^  used 
Laxf-Tntfa. 


grasping  8imiiitane> 
ousty.  The  motion  is 
in  many  appli- 
ances and  machines. 
Gates,  guards  between 

{tlatforms  of  cars,  elevators  for  fire-tadders,  drop- 
i^hts,  and  extension  gasaliei^  and  others  which 
will  a^peiM*  occamonally  in  thia  work  under  their 
respective  heads. 

£ml  1.  (/Zois-mamt^tdum.)  A  meaaiue  of  SOO 
yards  of  linen  yarn. 

Table. 

300  yards,  1  Ua. 
10  teas,     1  hank. 

20  A(1tU»,  1  bundle  =  60,000  yards. 

Also  called  a  lay,  ley,  rap,  or  cut. 

2.  (CoOtm.)    120  yards  of  yam. 

8.  i  Weaving.)  Leaa.  One  of  the  alternate  sets  of 
threads  into  which  a  warp  is  divided.  The  whole 
serien  is  divided  into  alternate  sets,  which  are  to  be 
placed  in  the  loops  of  the  respective  heddUa,  so  as  to 
ha  raised  and  depressed  alternately  to  form  the  shed 
in  which  the  shuttle  trsvetses.    8e«  Wabpiho- 

MILL. 

Laaofa.  A  vat  or  chamber  in  which  a  body  is 
placed,  in  order  that  its  aoluUe  portions  may  be  re- 
moved  by  Making  and  inflltratiou.   It  ii  a  filtraing 


containing  a 
soluhle  portion 
is  exposed  to 
the  action  of  a 
solvent,  say  wa- 
ter, which  dis- 
solves and  car- 
ries away  the 
said  portion. 

The  example 
shows  the  form 
forlraching-vat 
used  in  the  pro- 
cess of  chlori- 
natiu^  gold. 
This  IS  ma^e  of 
two-inch  plank 
aud  painted  in- 
side with  pitch. 
Leaden  dis- 
charsH  -  cocks 


Hf  2863. 


LamAiat'Wat. 


Bark-Ltack. 


operation  in  which  the  liquid  removes  the  solahte 
matter  from  the  material  through  which  it  flows. 
A  familiar  instance  is  the  ash-leach. 

In  the  bark-leach,  the  hark  is  contained  between 
two  perforated  horizontal  partitions  in  the  leach, 
the  lower  one  having  a  coiled  steam-pipe  for  heating 
the  contents.  The  menstmum  may  be  forced  through 
the  bark  in  either  direction  by  means  of  pipes  fur- 
nished with  valves  to  determine  the  said  current. 

Leaoll'ing-Tat.   A  vessel  in  which  a  material 


are  placed  at  the  bottom,  and  pieces  of  quartz  laid 
loosely  under  the  perforated  earthenware  false  bot- 
tom, which  is  arranged  so  that  it  will  remain  in  the 
vat  when  the  latter  Is  overturned.  The  vat  is 
closed  air-tight  by  means  of  a  thick  lid  pressing 
upon  a  rtibber  band  on  the  rim,  A  pipe  inserted 
into  the  lid  leads  the  chlorine  gas  from  one  vat  to 
another,  bo  that  it  passes  consecutively  from  one  to 
another  in  the  row  until  it  is  exhausted.  The  rat 
is  charged  with  auriferous  slimes,  lid  fastened, 
gas  admitted.  After  the  gold  is  dimlved,  water  is 
admitted,  carrying  off  the  chloride  of  gold  to  a  vat. 
When  the  ore  is  thoroughly  leached,  it  is  dis- 
charged into  a  car  by  overturning  the  vat,  aud  is 
then  driven  off  and  dumped  outside  the  woiics. 

Lead.  1.  A  soft,  bluish-grey,  fusible,  ductOe, 
heavy  metal.  Volatile  above  red  heat  Equiva- 
lent, 103.5  ;  symbol,  Pb.  ;  specific  gravity,  11.44; 
fusing  point,  612°  F. 

It  usually  occurs  as  galena  (sulphide  of  leadX  and 
is  easily  reduced.    This  is,  — 

Picked  ;  to  remove  trash. 

Broken  and  toadied ;  to  separate  earthy  and  si- 
liceous matters. 

SoaaUd :  a  portion  ia  moderately 
heated  to  convert  it  into  the  sol- 
phate,  and  then  mixed  with  an  nn- 
roasted  portion.  The  two  are  then 
well  roasted  to  eliminate  the  anl- 
phur.    See  Lead-furnace. 

The  protoxide  of  lead  is  litharge,  a 
yellow  powder  much  used  in  the  aits, 
and  aa  a  ^a»  for  pottery  and  a  com- 
ponent in  flint-glass. 

A  compouna  oxide,  red  lead,  is 
used  as  a  pigment  and  a  flux. 

The  white-lead  of  commerce  ia  a 
carbonate  of  lead,  aud  a  valuable 
white  paint    See  Whitb-lead. 
The  uses  of  leail  are  manifold. 
Its  tractaUlity,  st^ness,  fusibility, 
weight,  and  cheapness  render  it  par- 
ticularly suitable  for  bullets,  shot, 
packing  of  projectiles,  etc.  ;  lining  of  cisterns,  boxes, 
gutters,  and  numerous  other  articles  ;  and  it  is  spe- 
cially useful  in  tj'pe  metal,  in  all  solders  and  fusi- 
ble alloys  (see  Alloys),  as  well  as  in  the  composi- 
tion of  various  articles  of  use  and  ornament,  domes- 
tic and  mechanical. 
The  lead  of  corameroe  ii  divided  into :  — 


Ay-lead. 

Sheet  or  miU^  lead. 


Lead  pipe. 
SkoL 
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ffhiicAead. 
Litharge, 


Chromate  of  lead. 


Lead  was  known  in  old  times,  "They  sank  as 
lead  in  the  miglit^  waten,"  is  a  part  or  the  trium- 
phal song  of  Hinam,  1491  B.  c.  Job  rerers  to  its 
use  for  writing-tablets,  "  An  iron  j)eu  and  lead."  A 
work  of  Hesiod  was  preserved  for  many  centuries 
scratched  on  leaden  tablets.  *'  Iron,  tin,  and  lead  " 
were  enumerated  by  Ezekiel  as  amoiis  the  ccHnmer- 
cial  objects  of  the  Tyrian  trips  to  Tarshisli.  The 
niinett  of  the  Casaiteridea,  that  gave  the  tin  to  alloy 
with  copper  for  the  vesKls  of  the  temple  at  Jerusa- 
lem, gave  also  lead  to  the  brave  merchants  of  Phoe- 
nicia. The  Romans  used  sheet-lead  largely  for 
water-pipes. 

3.  {Sminding.)  An  ordinary  hand-lead  is  a  masH 
of  lead,  weighing  from  7  to  11  pounds,  attached  to  a 
line  of  20  fathoms  length.  The  line  is  marked  at  2, 
3,  S,  7.  10,  13,  15,  17,  and  20  fathoms ;  the  num- 
bers between  the  marks  are  called  deeps.  Thus,  *'  by 
the  mark  twain,"  "(|uarter  less  5,"  "and  a  half 
7,"  "by  the  deep  9,"  indicate  those  depths  respec- 
tively. 

The  deep-sea  lead  weighs  25  to  30  pounds,  with  a 
much  laiger  line  marked  at  every  10  fathomfl.  See 

SOUSDISO. 

S.  (/Vviiutjr.)  A  thin  plate  of  type-metal,  less 
than  ^pe-hight,  and  naed  to  separate  lines  in  print- 
ing. 

Spaces  separate  the  letters  or  words. 

4.  {KniUing-nuuMtu.)  a.  Solder  in  which  vari- 
ons  members  are  imbedded,  and  by  which  they  are 
attached. 

b.  The  tin  socket  which  forms  a  haft  for  the  knit- 
ting-needle. 

5.  The  graphite  for  filling  the  grooved  cedar  staff 
to  form  a  lead-pencil.    See  Pencil. 

6.  {Plumbing.)  a.  A  roof  covered  with  sheet-lead. 
b.  The  eama  of  the  diainond-paned  casement. 
IiBad.    1.  {Sawing.)    The  overhang  of  a  saw,  to 

extend  the  cut  throu^out  the  length  of  the  saw  and 
to  carry  the  saw  hack  in  the  kerf  during  the  return 
stroke. 

2.  (Mining.)    A  lode  or  vein  of  ore. 

3.  {Engineering.)  The  distance  from  an  eartli- 
entting  to  an  embankment. 

4.  {Steam-cngiae.)  a.  An  arrangement  of  the 
ports  (tf  a  steam-valve  by  which  steam  is  admitted 
in  front  of  the  piston  a  little  before  the  end  of  the 
piHton-stroke.  Also  an  arrangement  of  the  ports  to 
provide  for  the  escape  of  the  steam  from  behind  the 
piston  before  the  compilation  of  the  stroke. 

When  on  the  sfanm  side,  it  is  called  outside  lead. 
When  on  the  exJtaiut,  it  is  inside  lead.  It  tends  to 
check  the  velocity  of  the  piston  at  the  end  of  the 
stroke,  and  allows  of  the  valve  being  open  and  ready 
to  admit  a  supply  of  steam  the  instant  the 

motion  of  the  puton  is  reversed. 

b.  {Lead  of  the  crank.)  The  setting  of  the  crank 
of  one  engine  a  little  in  advance  of  the  right  angle 
to  the  other;  namely,  at  lOO"  or  110°  in  place  of 
90".  This  assists  in  rendering  the  motion  of  the 
piston  more  uniform,  by  moderating  its  velocity  at 
the  end  of  the  stroke. 

iMd-batiL  A  process  for  the  extraction  of  gold 
or  silver  from  comminated  ore  by  exposing  it  me- 
chanical^ to  molten  lead,  with  which  it  forms  an 
alloy.  The  subsequent  separation  is  by  cupellation 
or,  with  silver,  by  Pattinson's  process.    See  infra. 

In  reducinfj  silver  ores,  the  ancient  Peruvians 
mixed  than  with  galena  or  lead  in  portable  ovens. 
It  is  still  practiced  in  that  country.  QuickdJver  was 
well  known  in  Pern  among  the  Incas,  bnt  was  used 


to  make  the  pigment  vermilion,  not  to  amalgamate 
the  precious  metals.  Hawks  writes,  a.  d.  1572,  that 
the  process  of  amalgamating  silver  oi-es  with  mercury 
is  being  substituted  for  melted  lead.   See  Ahalga- 

MATOB. 

In  Bursile's  English  patent,  February  12,  1853, 
the  ore  is  treated  with  an  amalgam  formed  by  the 
union  of  quicksilver  in  a  rewliTy  fusible  alloy  of 
lead  and  bismuth,  or  lead,  bismuth,  and  tin. 

In  Fuller's  apparatus, 
the  comminuted  ore  occu- 
pying the  central  shaft  D 
18  dischniwd  in  a  diffused 
condition  Dcneath  the  col- 
umn of  lead  A,  which  is 
kept  in  a  molten  condition 
by  the  furnace  beneath. 
The  heavier  portion  of  the 
alloy  is  drawn  off  at  times 
at  the  pipe  O,  The  on 
rises  through  the  lead, 
bringing  the  particles  of 
gold  or  silver  in  contact 
with  the  lead,  with  which 
they  unite.  The  flow  of 
ore  is  encouraged  by  with- 
drawing air  from  above  the 
lead  by  an  air-pump, 


1 

tailings. 

In  Fig.  2854,  the  vessel  is  suspended  in  a  furnace 
through  which  extends  an  inclined  tube,  which 
discharges  its  contents  near  the  bottom.  The  tube 
has  a  pro|ielling  screw  having  a  shoulder  and  elastic 
collar  at  its  bearing  and  a  grinding  plate  at  its 
lower  end,  which  works  against  a  grinding  surface 
attached  to  the  lower  end  of  the  tube.   Above  the 


Baai'a  Lead-Bath. 


mouth  of  the  vessel  is  a  wheel  which  removes  the 
waste  ore  as  it  rises  to  the  surface  of  the  molten  lea<l. 

In  Crosby's  apparatus  the  bulbous  vessel  contains 
a  lead-bath,  and  is  supported  in  the  furnace.  Tlie 
nibular  conductor  has  a  disk  on  its  lower  end, 
against  which  rotates  a  grinding-platc  attached  to 
the  vertical  axial-shaft.  The  ore  passes  down  the 
tube,  is  associated  with  lead  which  flows  through 
openings  in  the  side  of  the  ladle,  and  the  combined 
mineral  and  metal  are  triturated  together  between 
the  grinding-surfaces,  the  precious  metals  becominit 
anulgamated  with  the  lead  while  the  refuse  minenU. 
rises  to  the  top  and  is  skimmed  off.  - 
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liMd-ont'- 
t«r.  {Print- 

.  *f*9-)  A  knife 

^  for  catting 

leads  whicii 
are  held  in  a 
tray  the  while. 

iMd'er.  1. 
{I^roleehnia.) 
A  long  paper 
tube  of  sniall 
diameter,  en- 
closing R 
strana  of 
quick  match, 
used  for  coni- 
munioating 
fire  rapidly 
from  one  point 
to  another. 
^  Quickraatch 
thiis  endoaed 
bums  much  more  rapidly  than  in  the  open  air. 

2.  {Nautmil.)  A  thimble  for  conducting  or  gnid- 
iiiga  rope  which  passes  therethrough.  A  /air-leader. 

3.  (Machiiiejy.)  A  nuuter  wheel  or  principal 
irheel  in  &  piece  of  machinery. 

4.  {Prirtting.)  A  row  of  dota  on  a  line,  to  lead 
the  eye  across  the  page  or  column,  are  called  lead- 
era,  as :  — 

Anchw  page  94. 

5.  (J^iiiitig.)  A  small  vein  of  ore;  indicating 
proximity  of  a  larger  lode,  usually  leading  thereto. 

6.  {Sitrvei/ing.)  The  forward  one  of  the  two 
chalD'Carriers. 

7.  {PlxiMbing.)  A  rain-water  pipe  to  conduct  to 
the  ground  the  water  collected  hy  the  spouting. 

Iimd'er-hook.  A  hold-fast  hook  claapinf;  a 
leader  or  rain-water  pipe,  and  having  its  taug  driven 
into  the  wall  of  the  bouse. 

Itomd'vn.  Dotted  signs  for  leading  the  eye  across 
a  space.    See  Leader, 

Iioad-flat.  A  level  roof  consisting  of  sheet-lead 
laid  oil  boarding  and  jpiats. 

Lead-^UT'naoe.  The  furnace  by  which  the  ores 
of  lead  are  reduced  to  the  niflallic  state.  The  sul- 
phuret,  commonly  known  as  galena,  is  the  principal 
source  from  which  the  pure  metal  is  derimt 

The  ore  having  been  picked  b  broken  and  washed 
to  scjmrate  earthy  and  siliceous  matters. 

It  IS  then  rousted  until  about  half  the  chaive  is 
converted  into  sulphate  of  lead,  when  this  and  the 
portion  which  remains  intact  are  thoroughly  mixed 
together,  and  the  heat  rapidly  increased,  by  which 
means  aulphuroua-acid  gas  is  driven  off  and  pure 
metallic  lead  remains. 

The  fbmaca  (Fig.  2856)  is  used  in  the  north  of 
England,  and  is  known  as  the  Scotch  furnace.  It 
has  a  rectaneular  cavity  of 
maionry,  lined  with  cast-iron. 
The  inclined  sole-])Iate  is  also 
of  cast-iron,  and  has  an  upri((ht 
ledze  at  its  back  aud  sides, 
sheTviag  towards  the  interior, 
where  it  pasws  through  the 
work-stone  leading  towards  a 
not  which  receives  the  molten 
lead.  Thetuyen;  is  introdnoeil 
through  the  bnckstonr,  and  the 
charge  is  introilucni  above. 
The  chimney  d  communicates  with  fluea  leading  to 
condciising^ambers.  Quicklime  and  powdered  char- 
coal are  introduced  during  tbe  process  of  redoction. 


in  order  to  decompose  the  oxide  of  lead  formed  dur- 
ing the  operation,  and  to  render  the  slag  Ie«s  fusible, 
that  it  may  be  the  more  readily  removui.  The  lead 
is  said  to  be  purer  than  that  obtained  by  the  snelt- 
ing-fumace,  as  the  heat  is  lower,  and  the  silver  and 
lead  are  aioeated  out  without  reducing  the  other  metals. 

In  Carpenter's  fDmoee,  steam  is  used  in  conjunc- 
tion with  air,  the  two  being  introduced  either  sepa- 
rately or  tO};ether  into  the  space  above  the  ore. 

Lead-sUnoe.   Galena.   Sulphuret  of  lead. 

Ifsad-^ar'neaa.  That  appertaining  to  the  lead- 
(Hf/'horses  of  a  team ;  in  contradistinction  to  that 
for  wAuZ-horses,  which  have  breeching  to  enable 
them  to  hold  back  the  vehicle. 

Leadlnip-cuc'le.  An  axle  ahead  of  the  driving- 
wheels  in  British  locomotives. 

Itead'lng-blook.  {Nautical.}  One  for  guiding 
the  <lirection  of  a  purchase  or  rope. 

hemOfinf^^jwiff.  {Nautkal,)  A  buoy  placed  as 
a  gtiide  in  sailing. 

laead'ln^Hl^t.  (Xaulical.)  One  character  of 
light  as  (li5|ilftye<l  for  the  benefit  of  snamen  on  a 
coast  Two  lights  are  exhibited  from  two  towers ; 
one  may  W  higher  than  the  other,  so  »s  to  confer  a 
s]iecial  charac'teriatic.  Certain  bearings  as  to  chan- 
nel are  indiraced  when  the  lights  are  seen  in  one 
line,  the  openiuK  of  the  lights  on  either  aide  of  their 
conjunction  indicating  when  to  tack.  Other  indica- 
tions may  be  given  by  the  eoqjunction,  according  to 
the  nature  of  the  case. 

Iittad'lng-part.  {Nautical.)  The  portion  of  the 
tackle  between  the  fall  and  the  standing  part.  It  is 
that  portion  which  passes  over  the  ttneaves.  The 
fall  is  that  which,  tn  pulling  or  easing,  does  not 
reach  the  sheaves. 

Laadlng-Tod.  One  used  in  draw>boring  and 
polishing  the  bores  of  rifle- barrels. 

Iaead'fiig-40rew.  (Lathe.)  The  longitudinal 
screw  between  the  shears  of  a  lathe,  by  which  the 
alidf-rest  is  moved  longitudinally  fd  the  lathe-bed. 
Lind-acreir, 

Lead'ingHiiKlii^  The  springe  fixed  u)ion  the 
leading  axle-box  of  a  locomotive-engin^  bearing  the 

weight  above.    (English  practice.) 

Iiead'liig-wheeL  A  wheel  of  a  locomotiTe-en- 
glue,  placed  before  the  driving-wheels. 

Ijoad-llghtB.  A  form  of  casement  window  in 
which  small  panes  are  fixed  in  leaden  eames,  which 
are  attached  to  cross-bars  called  aaddlc-bara. 
Lead-line.  {A'autieal.)  A  sounding-line. 
Lead-Dlill.  A  circular  disk  of  lead  with  an 
abradant  powder,  and  used  by  the  lapidary  for 
roughing  and  grinding.    See  Lapidary-hill. 

IfOad-nall.    I.  A  small,  round-headed,  copper- 
alloy  nail,  used  for  fastening  on  lead-abeeta  on  roofs. 
2.  {Xautieal.)   A  scupper-nail. 
Load-pot.'  {MetalluTffg.)    A  crucible  or  pot  for 
meltinf;  lead. 

Lead  from  BU'ver  aep'a-rat-lng.  Pattinaon's 
method  (Kiiglisli)  of  se]>aniting  lead  from  Mlver  is  an 
economical  substitute  for  cupellation.     It  is  founded 
upon  the  property  wliii,h  pure  lead  has  of  ci^-staliz- 
ing  out  of  a  solution  of  silver  in  lead.    The  aigitn- 
tiferouB  lead  being  fused  is  allowed  to  cool  slowly, 
solid  crj'Btals  of  nearly  pure  lead  are  first  formed, 
aii<l  are  »ei«ratpd  by  an  iron  strainer  from  time  to 
'  time,  the  melte<l  remainder  becoming  still  richer  in 
'  silver.  At  l^aumont's  works,  Allenheads,  Northum- 
■  berland,  the  process  is  conducted  in  hemispheri- 
:  cal,  cast-iron  ]Mns,  cAch  holding  about  3  tons  of 
j  metal  and  heated  hy  a  lire  l>eneath.    The  process  is 
:  several  times  repeated,  and  the  remaining  metal  is 
I  treated  hy  cupellation. 

I    Argentiferous  lead  on*  containing  only  8  ounces 
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of  Hilver  to  the  ton  can  be  profitably  worked  for  the 
silver  bjr  this  mesiu,  while  20  ounces  of  silrer  to  the 
to:i  searoely  paid  when  treated  by  the  proceaa  of  eii- 

fitllstton.  See  also  Cufxixatiok  ;  Pattikboh's 
OTs;  Leau-bath. 

XMd-«eu'olL  A  nuriting  and  drawing  imtra- 
ment,  madfl  by  enclosing  a  slip  of  graphite  (com- 
monly called  plumbago  or  bladt-lead)  in  a  caaiog  of 
woo<l.  This  ia  nneraUy  roand  or  hexagonal,  but 
lai;gB  pendU  for  the  tue  of  earpeotera  atul  otheia  are 
aonietimes  made  oval  in  sectloiL 

Omphite  ix  generally  ranked  aa  a  native  earburet 
of  iron,  bat  the  proportion  of  the  latter  metal  ia  so 
small  that  it  may  m  considered  nearly  a  pnte  car- 
bon. It  is  found  in  veins,  often  forming  consideru- 
Ue  masses.  The  mines  of  Cumberland,  England, 
were  lottg  the  prineipal  source  of  supply,  but  are 
now  nearly  exhausted.  By  the  old  practice,  the 
gnphite  ia  first  calcined  in  close  vessels  at  a  bright 
red  heat,  and  is  then  sawn  in  slips  of  the  required 
size,  which  are  inserted  in  a  longitudinal  groove  in 
the  case,  which  ia  formed  in  two  similar  parts  and 
grooved  by  appropriate  machinery.  The  two  parts 
are  afterward  glued  bother. 

Pencila  of  uie  second  and  inferior  qnalitiea  are 
prepared  from  the  dust  and  other  refuse,  ground 
fine  aod  mixed  with  a  kind  of  fine  clay  and  water, 
into  a  pantd  which  is  placed  in  a  receiver  having  an 
orifice  at  bottom,  of  the  iiize  and  shape  of  the  core. 
This  is  cut  into  proper  lengths,  straightened,  dried 
at  a  moderate  heat,  and  afterward  lAked  in  clone 
crucibles,  when  they  are  ready  tar  insertion  into  the 
eases.    See  Graph  itk. 

^  America  now  makes  its  own  pencils.  See  descrip. 
tioQ  of  the  method  pursued  at  the  Dixon  Pencil 
Worka,  Jersey  City,  under  Pencil. 

iMd-p^w.  The  use  of  lead-pipes  for  conduct- 
ing water  is  very  andoit    Those  of  the  Romans, 
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need  in  their  aqueducts,  were  made  out  of  shwta  10 
feet  long,  and  a  width  proportioned  to  the  diameter 
required,  and  averaging  about  15  pounds  to  the 
square  foot  The  lead  was  brought  from  Britain, 
and  beaten  Into  sheets  by  heavy  hammers.  —  Pliny. 

A  sheet  100  inches  wide  made  a  pipe  weighing  120 
ponnds  to  the  foot ;  and  would  bo  about  30  inches 
diameter,  allowing  for  a  little  lap,  were  it  cylindrital. 

The  sheets  of  lead  were  soldered  by  the  assistance 
of  tin  and  rosin,  the  sides  being  brought  flatly  to- 
gether, exposing  both  edges  outside  and  giving  a 
jMor-forra  to  the  section.  Over  the  joint  was  sold- 
ered a  capping  ridge,  and  the  whole  was  hooped 
aronad  with  straps  of  lead,  abede  show  the  forms 
of  pipe  found  at  Lyons.  Uetallic  eocks  like  the 
modem  were  used,  as  seen  at  /. 


"Abderahman  Ben  Alhakem  (d.  A.  D.  852)  con- 
structed the  Rusa&  or  embankment  along  the  edm 
of  the  river  at  Cordova,  oaosed  water  to  ue  brou^t 
tWan  the  monntains  in  tubes  of  lead,  and  gave  or- 
ders for  the  building  and  erectioa  of  numerous  foun- 
tains in  different  quarters  ct  the  city,  with  batiu 
marble."  —  Conde. 

Leaden  pijtes  were  used  in  England  as  early  as 
A.  D.  1236,  and  Henry  III.,  about  1270,  granted 
the  citiieos  of  London  the  liberty  to  convey  water 
from  the  town  of  Tyburn  to  the  city,  by  jtipes  made 
of  lead.  A  leaden  cistern,  built  round  with  stone, 
was  erected  in  1286.  The  length  of  lead-pipe  then 
laid  down,  from  Paddington  to  the  Cross  in  Cheap- 
side,  was  1,096  rods.  Cisterns  and  aupply-pi|«es  of 
lead  were  numerous  in  the  fifteenth  century.  The 
art  of  casting  them  vas  invented  by  Rev.  Robert 
Brooke,  1539. 

In  1582,  the  water-works  of  London  Bridge  were 
established  by  Peter  Morice,  and  the  water  distrib- 
uted by  lead-pipes  to  certain  parts  of  the  city. 

In  1613,  tne  New  Jtiver,  an  opep  aqueduct  40 
miles  long,  and  having  a  fall  of  3  incnea  to  the 
mile,  was  finished  by  8ir  Hugh  Middleton,  apd  the 
water  was  distributeid  by  wooden  mains  and  leaden 
bnnches.  lu  1804,  cast-iron  pipes  were  subetatnted 
for  the  wooden  mains. 

Lead-pipe  is  made  by  attting,  drawing^  prming, 
and  rolling. 

It  may  be  cast  in  lengths  in  an  ordinair  eore-moltlf 
or  cooseciitivQ  lengths  may  be  cast  together  by  pnll- 
iug  out  the  core,  opening  the  mold,  shifting  the  pipe 
along  nearly  its  length,  replacing  mold  anif  core,  and 
then  ponriug  again. 

In  draynng  lead-pipe,  — 

The  lead  is  cast  in  an  iron  mold  upon  a  rod  of  the 
intended  bore,  leaving  the  metal  four  or  five  times 
the  thickness  it  is  intended  to  he  eventually.  The 
]dpe,  with  a  triblet  or  mandrel  inserted,  ia  then 
drawn  through  openings  in  steel  plates  of  gnulnally 
decreasing  diameter,  which  reduce  it  to  too  thick- 
ness required.  When  power  is  applied,  the  chain 
winds  np(m  the  drum  and  hauls  a  little  carriage 
which  runs  on  ways,  and  has  a  double  claw  to  engage 
the  head  of  the  mandrel.  The  perforated  steel  jilate 
or  whirtie  is  held  in  a  cross-bearer  above  the  bench. 
This  mode  is  shown  at  g.  Fig.  2857,  and  is  described 
in  Wilkinson's  specification,  English  patent,  1790. 

Instead  of  the  plate,  a  series  <^  nms  may  be  em- 
ployed, gradually  diminishing  in  size,  successively 
reducing  the  diameter  of  its  exterior,  while  the  man- 
drel maintains  the  uniformity  of  its  burn. 

The  fiist  machine  for  prtssing  lead-pipe  was  pat- 
ented in  England  by  Hague,  in  1822.  The  melted 
lead  was  forced  through  a  circular  throat  whose  axis 
was  occupied  by  a  mandreL  The  lead  was  driven 
through  at  snvh  s  rate  that  it  solidified  by  exposure 
to  cold  surfaces.  By  another  plan,  the  lead  la  cast 
into  a  short  heavy  cylinder,  and  the  ingot  is  forced 
through  A  thi-oat  at  the  lower  end  by  the  exertion  of 
considerable  force  upon  the  piston  which  fits  in  the 
cylinder.  This  would  make  a  round  bar,  but  occu- 
pying an  axial  position  in  the  middle  of  the  throat 
18  a  mandnd,  which  forms  the  inside  of  the  tube. 
This  mandrel  is  supported  by  a  bridge-piece  in  the 
cylinder,  the  lead  opening  to  pass  it  and  closing 
again  before  reaching  the  throat ;  or  the  mandrel  is 
Hupported  by  the  piston,  which  prevents  the  cleav- 
age  and  obviates  tne  necessity  for  rejunction  of  the 
metal.  A  large  number  of  patents  have  been  granted 
for  machine^^'  for  making  lead-pipe. 

Fig.  2858  illustnitea  the  operation,  e  is  the  trib- 
let in  the  holder  b,  which  rests  on  the  bed  d.  /is 
a  core  suspended  from  the  bridge  g,    e  is  the  ram. 
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Lead- Pip*  Pnti. 
lag  die  uid  mandrel. 


which  descends  unon 
the  cyliuder  of  leou  in 
the  box  a.  The  bridge 
traverses  a  slot  in  the 
descending  ram. 

Lead  pipes  of  great 
length  are  Tormed  by 
presfdng  the  molten 
metal,  contaiqed  in  h 
cylinder  havio^  a 
tightly  fitting  ]iiston 
conaectetl  with  the  ram 
of  a  hydraulic  pn»s, 
which  I'orcea  the  metal 
between  a  tube  and  a 
solid  mandrel ;  after 
which  it  may  be  coiled 
on  to  reels. 

Titus's  mode  of 
making  lead- pipe  is 
by  the  pressure  of  a 
vertical  column  of 
melted  lead,  of  suffi- 
cient hiriit  to  force 
the  me uu  past  a  form- 


IFe^ht  of  lead  and  Tin  Pipe  per  FooL 
Vrom  I  to  5  Inehn  f  n  Dfauetn. 


Ini. 


Ins. 

.06 
.08 
.12 
.16 
.19 
.07 
.09 
.11 
.13 
.16 
.19 
.OS 
.09 
.13 
.16 
.20 
.22 
.09 
.10 
.12 
.16 
.20 
.23 


Idb. 

2 

2 

24 

24 

24 

24 

3 

3 

3 

3 

34 

34 

34 

34 

4 

4 

4 

4 

44 

i4 

5 
5 


loi. 
.22 
.27 

A 

8 


Lbs. 

7 

9 

8 
11 
14 
17 

9 
12 
16 
20 
12.5 
1.^ 
18.5 
22 
12 
16 
21 
25 
U 
18 
20 
31 


Zisad-pipe  Tin'ning.  The  first  attemi»ts  in  this 
direction  were  by  Alilerson  in  England,  wno  patent* 
ed  his  invention  in  1804,  which  consisted  in  putting 
an  interior  casin;;  of  tin  pi[>e  within  the  leaden  one. 

Dobbfl,  in  1820,  gave  a  coating  of  reain  to  the 
lead  pipe,  and  then  placed  it  in  a  mold,  a  core  being 
also  placed  in  the  center,  or  axial  position.  Tin  was 
then  cost  upon  it  and  within  it,  the  two  becoming 
perfectly  united.  It  is  then  reuly  for  drawing  or 
rolling,  whichever  may  be  preferred. 

Warner  treats  the  lead  pipe  with  resin,  so  as  to  en- 
courage the  junction  of  the  tin,  and  the.  pipe  is  then 
gubniBrge<l  in  a  bath  of  melt«l  tin.  The  pipe  may 
be  bent,  and  thus  drawn  continuously  tlirough  the 
bath,  receiviog  its  coat  as  it  passes.    If  any  part. 


say  the  outride,  is  not  required  to  be  tinned,  such 
pert  is  covered  with  lampblack  and  rize.  The  fibn 
of  tin  may  be  very  thin  and  does  not  detract  from 
the  flexibility.  Tin  melts  at  about  440°  Fah.  and 
lead  at  612°,  out  at  the  point  of  junction  an  alloy  is 
formed  which  melts  at  a  lower  temperature  and  forms 
a  solder. 

The  purer  the  water  the  sreater  the  linbili^  to 
cont  iurt  impurity  fnnn  the  lead.  Waters  contain- 
ing chlorides,  sulphates,  or  carbonates,  throw  down 
insoluble  salts  of  lead.  The  oxide  of  lead  formed  on 
the  pi^w  protects  the  metal.  Pure  waters  dissolve 
the  oxide  slowly,  and  the  gradual  decomporition  tnd 
removal  eat  away  the  pipe. 

Owing  to  galvanic  action,  the  lead  is  more  liable  to 
corrosion  in  spots  not  covered  by  the  tin,  and  the  re- 
form an  imperfectly  tinned  pipe  is  worse  than  one 
lead.  To  insure  the  continuity  of  the  coating,  Nay- 
lorof  New  York  City  bos  jiatHnted  a  process  of  draw> 
ing  a  sponge  saturated  with  a  flux  tnat  protects  the 
lea<l  and  assists  in  the  adherence  of  the  molten  tin. 

M.  J.  Grand's  process  consists  in  forming  un  ingot 
of  tin  and  lead,  the  latter  metal  being  on  the  exte- 
rior.  A  single  crucible  suffices  for  melting  both 
metals  simultoneously,  the  tin  being  uppermost  and 
sejMirated  from  the  lead  by  an  iron  diaphragm.  The 
leAtl  is  run  first  into  a  rapidly  revolving  inoTd  having 
a  gate  in  its  axis,  and  while  still  liijuid  the  tin  is 
let  on.  The  two  metals  thus  become  firmly  cemented 
together,  the  pipe  is  drawn  out  in  the  usual  way. 

Lasdi.  1.  (PritUing.)  Thin  metallic  slips  used  for 
spacing  lines,  etc.  Invented  by  ScheelTer  about  1465. 

2.  A  flat  roof  covered  with  Rheet-l<»d. 

Z^ad-^havlng  Ma-ohlne'.  A  machine  for  cat- 
ting lead  into  shavings,  to  be  used  in  the  manufac- 
ture of  white-lead. 

A  series  of  rotary  knives  are,  by  means  of  a  weight 
and  pulleys,  brought  into  contact  with  the  lower 
surface  of  a  cylindrical  ingot  of  lead,  from  which 
they  remove  shaving  proportionate  in  thickness  to 
the  projection  of  their  edges  beyond  the  box  in  which 
they  are  contained. 

Lemd,  Sheet  Sheet-lead  was  formerly  made  by 
melting  pig-lead  and  pouring  the  metal  on  a  table  hav- 
ing a  leaue  sQpportii^  a  roller,  which  possetl  over  the 
inctal  and  reduced  it  to  an  even  thickness.  The  ledge 
was  all  around  the  table,  and  determined  the  thick- 
ness of  the  Khect.  Tlie  modern  process  if  to  reduce 
Ml  ingot  of  leiul  by  retteated  rollings  to  the  required 
thickness.    This  is  called  in  England  milled  lead. 

The  thin  sheet -lead  which  lines  tea-chests  is  said 
to  be  made  by  pouring  a  (juantity  of  molten  lead 
ujion  a  flat  stone  ;  and  upon  this,  while  the  lead  is 
yet  in  a  fluid  state,  a  corresponding  flat  stone  is  sud- 
denly dashed,  the  sujierflnoas  portion,  which  is 
K(jueezed  out  around  the  edges,  being  afterward 
trimmed  off. 

Lead-shot.   See  Shot. 

iMd-elnk'er.  {KniUijig-vMchim.)  One  of  the 
devices  which  alternate  witit  the  jack-sinkers  in 
the  depression  of  the  loopa  betw'een  the  needle*. 
The  lewi-sinkers  are  all  attached  to  one  bar,  called 
the  sinker-hsr,  and  are  raised  or  lowered  all  to- 
gether.   See  KxiTTIMO-HACIIIKE. 

Leaf.  1.  A  relatively  thin  and  Wide  object  hav- 
ing a  flat  surface  :  as,  — 

a.  The  leaf  of  a  book,  having  a  page  on  each  of 
its  opposite  sides. 

b.  A  valve  or  hinged  member  of  a  bridge,  table, 
door,  shutter,  hinge,  or  screen. 

c.  One  member  of  a  i>air  of  lock-gates. 

d.  A  hinged  platform  for  a  ferry  or  wharf  boat. 

e.  A  tootli  of  a  pinion. 
/.  One  section  of  a  fan. 
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g.  A  thin  sheet  of  hammered  gold. 

h.  One  of  the  eleratiiig  flaps  of  a  rifle-nght. 

2.  {  Weaving.)  The  heddlea  which  are  connected 
to  the  same  shaft,  and  moved  at  the  same  time. 
(See  Draft.)  The  leafia  connected  with  a  treadle 
by  a  cokL  The  nuwiAer  of  leaves  is  according  to 
the  requiremeats  of  the  pattern,  and  forms  the  aU 
of  the  draft ;  b^auing  at  the  back,  the  wUer  works 
forward  to  Uie  front  l»if,  after  which  they  are  again 
moved  in  the  former  succession.  Hence  we  i-ead  of 
a  Jive-leaf  pattern,  an  eight-leaf  pattern.  The  set 
of  warps  which  are  drawn  up  by  one  leaf  form  the 
upper  port  of  the  shad  or  shuUle-way.  All  the 
other  warp  are  down  for  that  time,  and  form  the 
way  on  which  the  shuttle  travels. 

Iieaf-lnidse.  A  form  of  drawbridge  in  which  the 
rising  leaf  or  leaves  swing  Terticallr  on  hinges.  One 
form  of  baaeule  comes  nnder  this  description. 

I«af-4nefaL    1.   Gold-leaf;  hammered  gold. 

See  GttLD-BRATINO. 

2.  Bronze  leaf,  or  Dutch  leaf.  The  qualities  are 
known  as,  — 

a.  CommoH  ;  soft,  reddish  color,  composed  of  zinc 
1,  oomer  S. 

b.  Frmeh ;  harder,  less  ductile,  yellow,  laq;er  pro- 
portion of  zinc- 

c  Florence ;  greenish-gold  color,  still  larger  pro- 
portion of  zinc 

d.   fFhiie  leaf;  TiN-FOlL  (which  see). 

Zieaf-sl£^t.  One  on  the  breech  of  &  fire-arm, 
hnving  a  hinged  elevating  piece  (one  or  more)  as  a 
gaide  for  elevation  in  firing.    A  baek'tight. 

iMf^tam'er.  A  devue  for  turning  aheets  of 
mnac  or  leaves  in  a  printeil  book.    The  fingers  D 


Fig.  asm. 


Lnk-jUarm. 
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are  inserted  between  the  leaves,  and  by  pressing  a 
key  O  are  successively  released  9s  required  from  a 
catch  F,  allowing  a  spring  to  act,  carrying  the  finger 
from  the  right  to  the  left  hand  side  of  the  book,  and 
taming  the  sheet  with  it.  A  free  arm  H,  with  finger- 
piece  and  finger  IJ,  serves  to  keep  down  the  leaves 
on  the  left-hand  aide  and  to  turn  back  the  whole 
series  when  a  piece  of  music  is  finished.  The  fingers 
D  may  he  presswl  downward  and  held  in  horizontal 
position  by  a  catch,  no  that  the  leaves  may  pass 
freely  above  them  when  required. 

I^af-valve.  (Pumping-engine.)  A  clack-Talve. 
One  hinged  or  pivoted  on  one  side.  A  Jtap-valve  ; 
etaek-valve. 

Leak-alarm.   An  arrangement  by  which  the 


accumulation  of  water  in  the  hold  of  a  vessel  is  made 
to  soundman  alarm  to  call  attention  to  the  leak.  It 
is  a  regular  part  of  duty  on  shipboard  to  sound  the 
pumps,  but  it  is  a  duty  sometimes 
overlooked.  Even  when  the  amount 
is  not  dangerous,  the  accumulation  of 
bilge-water  may  injure  the  cargo.  See 

BiLOE-WATER  AlARH. 

In  the  example,  the  watOT  rising  in 
the  hold  elevates  the  float,  permitting 
the  spring  drum  to  revolve  and  wind 
up  the  chain.  This  rings  the  ahirm- 
bell,  and  moves  the  index  which  sig- 
nifies the  depth.  As  the  water  falls, 
the  float  rewinds  the  spring. 

In  another  case  the  staff  of  a  rising 
float  trips  an  escapement  and  releases 
a  clapper-alarm. 

Iieak-4^'dl-oa-tor.  See  Leak- 
alarm. 

Leak-Big' naL  {Nautical.)  A  de- 
vice to  Dotity  the  watch  of  the  rising  of  water  in  the 
hold.    See  Leak-alahh. 

Leam.   A  ditch  in  a  marsW  district. 

Iiaan-Auie:  {FritUiiig.)  Type  with  unusually 
thill  face-lines. 

X«ean-^to.  A  shed  built  against  the  wall  of  an- 
other structure.    A  thed-roof. 

Leap.  1.  {Mining.)  The  shifting  of  a  vein.  A 
faiilL 

2.  {Hydraulic.)   A  wicker  fish-net.  KUap-md. 
Iieap'ar.   A  hollow  cylinder  with  a  hook  at  one 
end,  employed  in  untwisting  old  ropes.  Lover. 

liea-rod.  {Wmvivg.)  One  of  the  rods  placed 
athwart  the  warp-threads  and  sejiarating  the  Ua&,  or 
yarns  belonging  to  the  respective  heddlea. 

Laaae.  {fVeamng.)  The  tie  around  each  band 
of  the  warp  as  arranged  by  the  keck.  The  word  is 
eqiuvalent  to  leashf  a  tie;  and  forms  a  guide  for  the 
weaver  in  setting  the  warp  in  the  loMn,  and  inawt* 
ing  the  Irase-roda. 

The  word  leam  has  come  to  signify  the  plane  of 
decussation  of  the  warp. 

Iieaae-^>ln.  ( Weaving. )  One  of 
the  pins  of  a  wnrjiing-niill,  between 
which  the  lease  is  foi-med. 

Laaaa-rod.  {Weaving.)  A  dat 
laid  transversely  across  and  between 
the  two  bands  of  the  warp- 

Leaah.    1.   {Weaving.)  From 
Lat,  li4Afi.    A  thread  having  at  one 
end  a  loop  through  which  a  thread 
of  the  warp  is  passed, 
the  other  ena  being 
fastened  to  a  rod  or 
lever,  to  which  all 
the  other  leashes  of 
*  the  same  set  are  also 
attaclied.    A  heddle. 
2.  A  leathern  thong  to  hold  d<^  in  couples,  to  he 
slipped  simultaneously  after  game. 
I»eat   An  artificial  water-course.   A  niill-iace. 
Leath'ar.   The  tanned  or  tawed  skin     an  ani- 
mal. 

Tanning  was  practiced  in  early  ages  in  some  lo- 
calities, but  the  references  to  it  are  comparatively 
unfrequpnt.  The  Bible  has  but  two  notices  of  it, 
the  girdles  wherewith  the  prophets  Elgnh  and  John 
the  Baptist  were  girded  about  their  loins,  —  type  and 
antitype. 

It  IS  not  easy  to  distinguish  in  the  early  mentions 
of  leather  what  was  raw-hide  and  what  was  really 
dressed  ;  even  of  dressed  leather  there  are  many 
kinds,  such  as  the  soft  dressing  with  brains  and 
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thetawinswith  alam  and  salt,  the  tanninf;  with  berk 
extract.   Xh»  latter  ix  the  more  c«npliRate(i  process. 

Lmthem  dresses  and  fringes  of  uioiigs  have  long 
bei^n  common  in  Afrtoa,  being  described  by  Herodo- 
tus :  "The  Libyan  womnn  wear  goat-skins  stript  of 
the  hair,  fringed  nt  their  edges  and  covered  with 
vermilion  ;  and  from  tliese  goot-skios  tlie  Greeks 
get  their  word  ^gia"  (goat  luniess).    IV.  189. 

It  Is  believed  that  tanning  and  dyeing  of  leather 
was  first  pmcticcd  in  Libya,  and  thence  carried  to 
Egypt,  from  whence  it  was  carried  across  the  soi  to 
Qreece.  Leather  was  stained  and  euibosaed  in 
Egypt.  The  "rams'  ikina  dyed  red"  mentioned  in 
the  Mcmic  account  of  the  tabernacle,  were  of  African 
maunfacture.  The  Africans  yet  excel  in  this  art. 
Yellow,  red,  and  black  moroeeo  vet  attest  it. 

The  old  national  dress  of  the  K-niaos  waa  a  close- 
fitting  tunic  and  trousers  of  leather.  Leathern  hel- 
mets, cuira-sses,  belts,  shirts,  and  buskins  were  com- 
mon among  the  nations  in  the  motley  army  of  Xerxes. 

The  Libyans  wore  dresses  of  leather. 

The  Paphlagonians  leathern  buskinn  and  helmets. 

The  Qonlian  knot  waa  of  leathern  thongs,  and  was 
aammorily  cut  about  830  b.  c. 

Alam  waa  used  in  tawiny  leather  by  the  Saracens. 

We  do  not  recollect  any  account  of  human  hide 
leather,  but  as  mw'hide  nr  parchment  it  has  been 
ntilized.  The  doors  of  Rochester  (England)  Cathe- 
dral were  formerly  covered  with  the  skins  of  Danish 
pirates.  The  same  is  reported  of  the  doors  the 
charches  of  Hadstock  ami  Copfoni,  Essex,  England. 
Id  the  case  of  the  HaiUtock  church,  the  microscope 
has  (kterminetl  the  truth  of  the  tradition,  for  a  por- 
tion having  baen  removed  and  tested,  it  iworeu  to 
be  the  skin  of  a  rair-hair<»l  person.  Upon  the  north 
doors  of  the  cathmlral  at  Wnrcpster  was  formerly 
nailed  the  nkin  of  a  person  who  had  sacril^ously 
robbed  the  high  altar.  The  doors  date  from  the  end 
of  the  fourteenth  century,  and  have  been  long  ago  re- 
moired,  but  were  lately  still  to  be  seen  iu  the  crypt. 

The  use  of  the  human  hide  as  a  drum-head  i^ 
mentioned  by  Byron,  who  celebrates  the  desire  of 
Ziska  for  a  ]>oathumoua  place  at  the  head  of  the  army 
of  Bohemians  who  attacked  the  Emperor  Sigismond 
and  defeated  him,  in  retaliation  for  the  treachery  of 
the  latter  in  leaving  John  Hu»s  to  the  cruelty  of  his 
Romish  persecutors.  Ziska  died  of  the  placoe  a.  d. 
1485,  and  left  orders  that  his  skin  ahouhrbe  made 
into  a  drum-head,  "to  beat  the  advance,"  as  Byron 
■ays. 

The  varieties  of  tanned  lecher  are  classed  as  Atffes, 
kips,  and  akim. 

Hides  include  the  skins  of  the  larger  animals,  a.s 
those  of  cattle  and  horses.  The  parts  of  hides  are 
known  as  butta,  b  icta,  Jltnka,  etCj  and  form  grades 
of  thickness  and  quality. 

Kipa  are  the  skins  of  small  and  yearling  cattle, 
beyond  the  nize  of  colf-skins. 

Skiua  include  those  of  calves,  deer,  pigs,  sheep, 
seals,  and  some  kinds  of  fur-bearing  animals.  The 
latter  are  usually  called  pelts  or  peltry,  and  of  course 
preserve  their  hur. 

Cattle-skins  are  the  chief  sovrce  of  supply,  and  it 
is  needless  to  cite  the  purposes  to  which  they  are 
applied.  The  former  uses  for  armor,  shields,  and 
bints  have  decayed,  but  modem  demands  far  more 
extensive  have  arisen.  Calf  leather  ds  princiiially 
used  for  boot  and  shoe  uppers  and  for  bookbinding. 

Sh^h-Aias  are  used  for  a  commoner  description 
of  bookbinding,  bellows,  whips,  aprons,  bags,  wo- 
men's shoes,  ou^iona,  and  seat-oovem,  oarriage-tops, 
gloves,  le^nga,  trunks,  and  many  other  purposes. 
Tanned  in  oil  they  form  a  sabotitate  for  t&lI  chamois 
leftther. 


Ooat  and  kid  sifctns  form  the  beet  material  for 
gloves,  morocco  leather,  and  ladies'  shoes. 

Deer  and  anielope  jrins  are  dressed  in  oQ  (see 
BucKBRiy),  and  are  used  for  gloves  and  otherpur- 
poses.  Their  former  use  for  breeches  has  heoome 
out  of  date.  They  afford  material  tot  making  what 
now  sells  as  (Aamois  leather. 

fforae-hides  are  osed  as  a  substitute  for  those  of 
cattle  in  some  cases,  and  probably  unsuspected  fa^ 
those  who  buy  articles  made  of  this  material.  Spkt 
horee-lcather  is  made  up  into  shoes.  Horse-hides 
are  useful  for  making  horse-collars. 

Dog-skin  is  thin,  tongh,  and  valuable.  It  is  good 
in  gloves  and  for  irAanjP. 

Seal-akin  is  much  need  as  a  fur,  and,  deprived  fif 
its  hair,  forms  a  good  leather. 

Hog-akin  la  yet  to  be  foand  on  saddles,  for  whicli 
it  is  better  adapted  than  any  other  leather,  being 
soft  and  pliable. 

Porvoiae-idciiu  yield  a  soft,  strong,  durable  leather, 
capable  of  a  h^h  finish. 

Hippopniamus-hide  makes  a  leather  of  great  thick- 
neaa,  resembling  a  board  when  tanned.  It  is  used 
in  the  construction  of  implements  used  for  beetUng 
in  bleaching  and  washing  cotton  and  linen  goods. 

AlligcUor-&\i\n&  are  now  largely  used. 

BuffaiOf  elephant,  Anrk,  and  r^xnoeeroa  skins  also 
find  their  way  to  the  tan-vat  and  a  market. 

I.  Morocco  leather  ie  made  from  900^  and  Jnd 
skins,  a  peculiar  grain  being  given  to  the  surface. 

8.  Chamoia,  ahammy,  sihaifloy,  or  akamoia  leather 
wan  originally  prepanta  fVom  the  skin  of  the  dtamoit, 
but  the  skins  of  other  goats,  and  even  of  sheep,  are 
now  dressed  in  the  soft  manner,  and  fliraiah  skins 
for  polishing,  for  gloves,  and  other  purpoata. 

3,  Buff-ltnther  is  so  named  from  the  bu£e  or  wild 
bull  of  Poland  and  Hungary.  It  was  used  for  ar- 
mor, and  tanned  soft  and  white.  It  is  yet  used  for 
cartridge-boxes  and  saber-belts  in  Europe. 

A.  hOiang  is  ttiugh  leather  made  from  skins  of 
calves,  does,  gronnd-hoga,  etc.  It  is  used  for  hag- 
strings,  whip-crackers,  belt-lacing,  and  other  occa- 
sional purjmses. 

6.  Ruaaet  la  leather  finished  except  the  coloring 
and  polishing.  In  this  condition  tanned  hides  are 
stored,  fio  as  to  be  completed  in  any  desired  manner 
OB  the  demand  may  suggest. 

6.  Room  :  a  leather  made  from  sheep-sklna  in  Imi- 
tation of  morocco,  except  the  grain,  and  nsed  for 
bookbinding. 

7.  Skiver  ;  a  thin  split  of  leather  used'  for  hat- 
liniugs,  etc. 

8.  JVaah-Ieaihxr  is  a  soft-dressed  skin  suitable  for 
polishing,  for  siiecie-bags,  and  for  cleaning  metals, 
plate,  and  highly  polished  articles. 

9.  Tawed  leather  is  tanned  with  alum  and  salt, 
soaked  in  bran-water,  dressed  with  flour  of  yolk  of 
effifi,  softened  by  rubViing  and  stretching. 

10.  Ftiir  leather  is  finished  in  the  natural  color 
imparte<l  by  the  bark,  and  not  specifically  colored. 

II.  Ruasia-Jeather  is  prepared  by  a  careful  aud 
prolonged  process,  and  is  said  to  owe  its  peculiar 
smell  to  oil  of  birch. 

12.  Suigrem  is  an  Oriental  production,  and  re- 
sembles parchment.  The  hides  of  horses,  asses,  and 
camels  are  used.  These  are  not  tanned,  but  are  in- 
dented by  a  covering  of  seeds  and  pressure.  The 
dried  skins  are  then  sheared.  Tney  are  then 
steeped  to  raise  bulbs  where  the  indentations  ex- 
isted. 

18.  Ena/mded  leather.  Leather  split  to  the  n- 
quireil  thickness,  and  then  subjected  to  ttTO  opera- 
tions ;  one  to  make  it  impermeable  to  the  vantisll, 
and  the  other  to  coat  it  with  varnish. 
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14.  Split  leather.  Leather  which  has  been  split, 
the  graiu  from  the  fleah  side,  in  *a  machiae  for  that 
poipose.  It  is  sometimes  done  to  light«u  a  leather, 
Bonutinies  to  make  two  thicknesBei,  both  ui  whicli 
ue  utilized. 

15.  Cordovan.  A  Spanish  leather  supposed  to  be 
made  of  goat-skina,  tanned  and  dressed,  but  often 
made  of  split  horse-skins. 

16.  Ou-leather  is  curried  in  oiL  Fish-oil,  with 
or  without  potassa,  is  employed  in  alternation  with 
(Irj'ing.  Fullinz,  graining,  and  punnneling  are  eni- 
plored,  followed  by  coloring,  stretcliing,  and  sur- 
uemg. 

17.  WMU-leaiher,  the  same  as  tawed  leather.  The 
process  leaves  the  leather  white,  differing  thus  from 
that  tanned  by  ooze. 

18.  Alum-leather.  The  skins  are  tanned  white 
by  a  solution  of  alum  and  salt.  This  process  is 
adopted  in  making  wash-leathers.    See  Ta.\vi.\'o. 

19.  Bagil.  Sheep-skins  dyed  with  bark  and  used 
for  makiDg  slippers. 

20.  Jotter,  A  name  by  which  Russia  leather  is 
known.    See  Russia  LEATUEEt. 

21.  Htmyarifin  leather.  Made  by  a  peculiar  pro- 
cess, allied  to  tnwing.    See  page  1142. 

22.  Patent  leather,  Madtf  bya  process  of  enameling. 
S3.  Si^SeM.  A  kind  (tf  leather  prepared  in  Asiat- 
ic Russia  from  goat  skins. 

24.  Maroquin  leather.    Same  as  mjbat. 

Japanned,  patent,  varnished  leather.  See  Enam- 
BLKD  Leather,  mpra. 

See  the  above  under  their  alphabetical  aRBOge- 
ment  in  th4>  body  of  the  work. 

In  connection  with  tius  sul^ject  it  may  be  atated 
that  sales  of  hides  in  the  Amenoan  market  are  made 
acconling  to  the  following  classilicatlon  :  — 

Oreen  hides  are  those  which  are  sent  in  jast  as 
they  'come  from  the  animal,  never  having  been 
aalted. 

PaH  cured  are  those  that  have  been  salted,  bnt 
not  long  enough  to  be  thoroughly  cured. 

Cfreen  mited  ure  those  that  have  been  salted  and 
are  thoroughly  cared. 

Dry  Jlint  is  a  thorougUy  dry  hide  that  baa  not 
been  salted. 

Dr^  Halted  is  a  thoron^y  dry  hide,  having  been 
salted  while  green. 

In  green-salted  hides  and  skins,  those  weighing 
lesH  than  8  pounds  are  called  deacoiut;  S  to  14 
pounds,  ea^ ;  anil  14  to  25  ponnda,  if  jdump,  kip, 
DQt  if  tiiin  and  poor  are  calleil  mnnert  of  murraina, 
and  are  sold'at  two  thirdx  the  price  of  good  kip  ;  all 
above  25  pounds  are  called  hides. 

A  green-salted  hide  is  understood  to  be  thoroughly 
cared,  free  from  salt,  dirt,  meat,  water,  hcNms,  tail- 
bonea,  and  sinews,  and  before  being  weighed  all 
aoch  subatanees  are  removed,  or  a  proper  nductlon 
is  made  from  the  weight. 

All  sta^  tainted,  and  badly  scored,  grabby,  or 
murrain  hides  are  called  damaged,  and  go  at  two 
thirds  price,  unless  they  are  uidly  damt^ed,  when 
they  are  classed  as  glw  stock,  and  sell  at  a  much 
lower  figure.  A  deduction  of  about  10  per  cent  ia 
made  on  all  branded  bidea  In  dry  hidw  there  are 
other  kinds  of  damaged,  such  as  moth-eaten,  sun- 
burned, or  weather-b^ten. 

For  varieties  of  leather  and  leather-working  tools, 
see  under  the  list  in  the  next  column,  et  seq. 

Leather  is  formed  by  the  combination  of  the  sub- 
stance of  the  skin  with  any  other  compound  which 
has  the  property  of  rendering  it  impatresdlde  and 
elastic.  —  Muspratt. 

Tannin  is  the  substance  senenlly  emidojred,  and 
liaa  the  eflect  of  solidifying  the  gelattno-fiDnKU  mem- 


branes, so  tliat  they  an  no  longer  pntrescible  under 
the  joint  influence  of  warmth,  air,  and  moisture. 

The  copperas  process,  which  impregnates  the  fiber 
with  an  insolul^  snb-snlphate  of  peroxide  vt  Iron, 
is  effective  in  the  same  way. 

The  cUum  process  is  one  in  which  the  alnmina 
combines  nith  the  tissue.    See  Tawino. 

The  supposed  reaction  is  the  decomposition  of  thti 
alum  by  the  salt,  producing  sub-chlonde  of  atumin- 
iuni,  which  unites  with  the  fiber.    See  Tavninq. 

Tanned  skins  are  ctmied  by  soaking  nibbinf^ 
and  paring  (see  Cvrrtino),  smeared  wmi  diMnng, 
which  penetn^tes  the  leather  as  the  moisture  evapo- 
rates ;  waxed,  by  rubbing  on  the  flesh  side  with  oil 
and  lampblack  ;  ftfoak-sized  with  a  brush  or  sponge ; 
tallowed;  slieked  on  the  flesh-ride  with  a  glass- 
alieker. 

Leather  curried  on  the  hair  or  grain  side,  termed 
black  on  the  pnin,  is  blackened  with  irm4iquor 
and  rubbed  with  an  iron  slicker  before  applying  the 
grease. 

The  grain  is  raised  by  a  pommel  or  graimng' 
board. 

The  varieties  of  leather  commercially  considered 
are,  —  ' 


Alum-leaUm. 
American  leathn. 
Badu. 

Baiid-laath«r. 
BadL 

Bclt-lMtbcr. 
Bridl»4«ah«. 
BronK.lMttaer. 
BacfaMn-lMthsfc 
Bafltato. 
Burr-l«atlm. 
BaUa. 
Calf-Oh). 
Chamob-lmthw. 
CttrdoTU-teKthMr. 
CuTTled  Uather, 
DmihiMd. 
DoK-sUn. 
Dy«d  taatber. 
bDboM«d  leather. 
Koutwled  iMtbar. 
Valr-leather. 
Fllut-laaUier. 

Omn-tifdM. 
HamM»-IeaUMr. 
Hide*. 
Hogr-rtln. 
Hnngulaa  iMtta. 

KM. 
Kip. 

Leather,  tools,  machines,  and  applianoes  for  work* 
ing,  excepting  harness,  for  which  see  Saddlekt. 

Alnm-lcatber.  Boot-crimp. 

American  laatlMr.  Boot-edge  trimoMC. 

Awl.  Boot-nooTii^  maehlna. 

Baik-itt.  Boot-becl  cattsr. 

ItMiiiia.  Boot-holder. 

BmIL  Boot-hook. 

Badu.  BootjnaehlM. 

Bamln.  Boot  team  rubber. 

Beam  Boot-ehaafc  maehlna. 

BeamlnS'inaehlBe.  Boot-etretchv. 

Beam-knUb.  Boot-tree. 

Brft  Boot-Tentllator. 

Belt-cteap  BniMng, 

Belt.«oa|iUiig  —whlnt.  Bnfl-leather. 

Belt-entter.  BomlaUng-nuchlM. 

BelMhatener.  Calk. 

Belt-ladH.  Cbainftring'tool. 

Belt-punch.  Chamoto-leather. 

Belt-vtrildng.  *  ChannelhiK-inaeUne. 

Belt-tightener.  ChanneUng-tooL 

Bend-leather.  Cbeveril. 

Blocking.  Cleaner. 

Bloomer-plL  Cleariiig^toBa. 

Boarding.  doc. 

Boaidlut-maeUna  Collar-awL 

Boot.  ColUih. 
BontehBaneUng  maebhw.  Cordovan. 

Boot^lampL  Cii94eaUier. 


Lunb-ekln. 

Une-leather. 

Llolnp. 

Maroquln. 

(Ht-leatber. 

P>d-le>ther. 

Patent4eather. 

Boan. 

Rough-ttoned  leather, 

Ruseet-leather. 

Ruwie-leather. 

Seddle-leaUMT. 

Bafllan 

Baited  Udee. 

SeaUUn. 

Shagrten. 

Hwep«n. 

Shoe  and  boot  haOHK 

Hdea. 

Skins. 

Skirting. 

Sole-leather. 

8pllt-leetber. 

Stunped  leather. 

Striped  leather. 

Taw«d  leather. 

Toppingi. 

WMh-leither. 

Waxed  leather. 

Welt-leather. 

Whang. 

White  leaUier. 
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Cw«*ep. 

Crimper. 

Crlm  piDg-clm  p. 

Crippler. 

Cnrrler'*  knife. 

Currj'-card. 

Curbing. 

CutUng^boanL 

Dlclng-lutlMr. 

Dubbing. 

Bdge-pliu)& 

Edge  tool 

Enunelrd  Iwther. 

F«ir-le&lher. 

¥M. 

FUnk. 

FlMbing. 

Float. 

Flounder. 

For«l. 

FoK^put  Iron. 

FriHiuK. 

Fudge -wheel 

Fulllngitock. 

Oafter. 

OkIocIm. 

Onng-punch. 

Grain. 

Qraining. 

OnUa-leaUier. 

Ormlns. 

Qallet-hook. 

Ilair-Blde. 

Handler 

Uknd-pegger. 

Hiuid-paiKb. 

HarneM. 

UeuUng-knifc 

Ueel-bUnk. 

HMl-brcaattng  macbine 

Ueel-bumlaliiDg  maehlns. 

Heel-calk. 

Heel-cutter, 

Heel-lam  dreMsr. 

Heel-iron. 

Hael-macblne. 

Heel-polisher 

lieel-poliahlng  maehlne. 

Heel-mit  cutter. 

HeeUsban. 

Ueel-Up. 

Reel-trimmer. 

Her^e. 

Hide-handler. 
Hide-rt^. 
Hldr-scrapar. 
Hide-ihsrlng  maeUne. 
Hide -itietc  her. 
Hide- worker 
Hollow  punch. 
Horse. 

HOM. 

HoM-maklng  machine. 

HuflUng. 

Hung^an  leather. 

Ice-creeper. 

IcK^mdel. 

Indole. 

1  nutcp-etreteber. 

Jappuned  leather. 

Jigger. 

Jueten. 

Kip 

Lip-ihaper. 
Lap-sklring  maehlna. 
I^p-etone. 
Lart. 

Laiter. 

Lut  holder. 

Lutlng-awl. 

Luting-jack. 

Luting-machine 

luting -pinchers. 

Luting-tooL 

Layer. 

Lrach. 

Lcotlier. 

Leathor.  ArtUdal 
Leathcr-a«l. 

Leathcr-bonnling  machiiw. 
Leatber-bulfln^f. 
LMtbcr-clumfering  machine. 
Leatber-clotlt. 

Leathcr-cormgatlng  machine. 
Loathe  r-rrnulng  mnrhine. 
Leather-cutting  "■■'•''I"" 


Leatber^Ucing  machine. 
LeatbeiHlrvulng  machine. 
Leatlter^dgtng  machine. 
Leather-em  boaalng  machine. 
Lcatber-flnishlng  niacblDe. 
Leather-lleahing  machioe. 
Leather-Anting  machine. 
Leather-glauing  machine. 
Luatbei^lueing. 
Looiher-gouge. 
Lcaiher-gniulug  machine. 
Leather-grinder. 
Leather- luunuering  maohlne. 
Leatherlng->iiclt. 
Leather-knife. 
Leather-paper. 
Leatber-pebbltBg  machine 
Leather-piercing  machine. 
Leather-poUiUer. 
Leatber-presElog  machine. 
Leather-punch. 
Leather-punching  mBchiiHL 
Leather-qulltlng  macUoe. 
Leatber-rah>Ing  machine. 
Laatber-Kducing  "■"►■'■w 
Leatlier-roller. 
Leatlier-rolllng  machine. 
Leatber-ronndlng  machine. 
Leather-scalloping  machine. 
Leather-scarifying  machine. 
LeAther-MOuring  machine. 
Leatber-ekirlng  machine. 
Leather^tllting  machine 
Leather-Mftuner. 
Leather-eorting  machine 
Leathers  pU  tter- 
Leatber-stampl  ng. 
Lcat  ber-Mretc  her. 
Leather-stri  ping. 
Lcather-ptrlpping  roach  iao. 
Leather-atuHer. 
Leather-tapering  maeblno. 
Leather- waaber. 

Lin. 

Lining. 

LI  nl  n  K-apparatua. 

Loah-bide. 
»face. 

Uaroquln  leather. 

Hoccaiiin. 

Hoon-knlfi). 

Horoceo-leatber 

NalU  og-nuchi  ne. 

OU-lcather. 

0*eriihoe. 

PacUng-awL 

pKunuacorium. 

Parchment. 

Patent-leather. 

PebbUag. 

Pebbling  -mach  Ine. 

Peg. 

1  eg-entter. 

Peg-float. 

Pegging-awl. 

Pegglng-jack. 

Pegglng-DMcblno. 

Pep-Btrip. 

Pelt. 

Plate  leather. 

Pommel. 

Pooler. 

Pricker. 

Prlcklng-wheel. 

Pure. 

Raixing. 

Raising-board. 

Rind. 

Rnndlng-machioe . 
RAW-hlde. 
Roan -leather. 
Round  knife. 
Hounding- tool. 
Ruwt-lnather. 
Kufma-leathrr. 
Saddler?. 

Saddler's  pluchen. 

Saffian. 

Sandal. 

9nlloplng-to61. 

Pore*  wIre-CUtener. 

fori  blng-cotn  nwa. 

Seal-okin. 

S«un-mller. 

8*am-*>et. 

Eecreting. 


Stlteblng-hofM. 

Stilch-wW. 

Stock-ttmM. 

Stralnlng-lbrk. 

Btnlning-ieeL 

Stretcher. 

6  tretching-iron. 

Siriklng-knife. 

Btufllng. 

Tack-claw. 

Tag-cutting  machine. 

Tanning. 

^nnlng-vat- 

Tawing. 

Tip. 

Treitle. 

Trlmmlng-roachine. 

Tuminp-machina. 

Unhalrhig. 

Unhairtng-kn». 

L'  nhalrlng-Diachi  ne. 

Upper*.    M'^***"  far  entdng 

Vamp. 

Vellum. 

Waih-ieaUKr. 

Walar-prooflng  machine. 

Waxed  end*.  Machine  for  nu 


Ing 
Waxing. 


ng. 

M'aiing  thread.   Haebhie  fai 

Welt. 

Welt-guide. 

Welt-kniA. 

Weit-macblDe. 

Welt,  trim  Dter. 

Whang. 

Wbire-leatber. 

Whitening. 

WrlnUiDg-roacbine. 

Yufta. 


Setting-puncb. 
Sewing-clamp. 
Sewlng-borM. 
Sbagmen. 
Shuimj. 
Shank. 
Shank-cutter. 
Sliank-in>n. 
Sbank-la«t«r. 
SUnk.wbeel. 
Shoe. 

Sboe-claip. 
Sbcn-diatender. 
Shoe-batcner. 
Shoe-bom. 
Shoe-Jack. 
Shoe-kej. 
Shoe-knife. 

Shoemaker'a  pinch  en. 
Shoe-making  machine. 
Shoe-naiiiDg  machine. 
Shoe-pq;. 
Shoe-ebaTe. 
Shne-atretcher. 
Skln.*tretcher. 
fiklrer. 

Skirl  ng-machlne. 
Slicker. 
Sllc  king-gage. 
SI  Icklng-macbine. 
Slipper*. 

Solc-flubhlng  tool. 
Bole-rounding  machino. 
Bole-ahaper. 

Sole*.    Machine  Ibr  cntUng 
Borting-mach  ine . 
Split-leather. 
Bpllttlng-kDife. 
S  pll  ttlng-machiat. 
Steel. 

Stitchlag-clamp. 

Leath'er,  Ar-tl-fi'dal.  Cloth  treated  vithoil 
pigments,  aiid  gums,  to  give  it  a  shining,  water-pru< 
Biirffice. 

The  materiala  used  nre  :  — 

Linseed  and  resin  oil. 

Glue,  glycerine,  boiled  linseed -oil,  caoutchoii 
coloring  matter  ;  imprcseed  with  a  design  while  be 
to  imitate  morocco,  afterwards  treated  with  a  bol 
tion  of  chrome  alum  or  copperas. 

Turi)entine  and  naphtha. 

].ampblack. 

Caoutchouc  and  gutta-percha. 

Stearine,  gelatine,  leather  parings. 

Bark  infusions,  alum. 

In  various  combinations  and  proportions. 

Gnnbv's  artificial  leather,  1824  (English),  ootto 
linen,  woolen,  or  felt  cloth  is  coated  with  the  fc 
lowing  composition  :  — 

Common  glue-size,  8  [tarts  ;  boiled  linse.ed-oil, 
parts ;  lampblack,  1  part ;  white-lead,  2  put 
pipe-claj^i  2  partn. 

This  la  to  oe  melted  and  well  mixed.  The  cloi 
is  stretched  and  the  composition  spread  by  a  palett 
knife.  Dry  by  a  stove  ;  repeat  the  composition  ai 
drj'.  Four  or  five  coats  may  be  thus  applied.  Vi 
nish  to  give  a  gloss. 

Hancock's  artificial  leather  (English).  A  cani< 
wide  sliver  of  flax  or  cotton  fibers  is  condensed  so  i 
to  resemble  a  felted  material.  Tliis  is  treated  wii 
linnid  caoutchouc  laid  on  by  a  spatula.  It  is  thi 
rolled,  coated  with  resin,  and  rerolled. 

Bonneville's  artificial  leather  is  made  from  leath 
cnttiugs,  shavings,  and  parings,  by  reducing  whi 
in  a  dry  state  to  powder.  Tliis  powder  is  ne 
mixed  with  n  solution  of  india-rubber,  with  or  wit 
out  a  solution  of  gum-lac,  or  of  marine  glue,  to 
suitable  consistence.    When  partially  dried,  whi< 

ftrocess  is  effected  by  straining  on  wire-cloth  or  p< 
bmted  metal,  the  sheets  or  slabs  of  artificial  leath 
are  pressed  between  rollers,  and,  if  required,  are  o 
naniented  in  any  suitable  way. 

In  general  terms,  ortiticial  leather  may  be  stafa 
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to  bs  oar  ktod  of  cloth  or  paper  immerBed  in  a  mln- 
tioa  of  tiie  following  ingredients,  or  any  of  them  in 
combination  :  Gelatine,  glae,  soap,  oil,  glycerine, 
nccharine  matter,  water,  clay,  alnminoiw  earth, 
plaster,  ground  slate  or  stone,  cement,  any  oxide  of 
metal,  or  pigment. 

Or  any  kmd  of  fabric  or  paper  in  a  compontion 
embradnff  any  of  the  gams  or  resins,  —  dextrine, 
cafielne,  Mbaineu,  ^uten,  or  starch. 

The  following  ingredients  an  also  used  :  tannic- 
acid,  cutchin,  gallic  acid,  boraeio  acid,  alnm,  borax, 
chrome  alum.   See  also  Lkather-papsb. 

lMitli'ar-*wL  1.  A  shoemaker's  paerdng-tool 
for  stitching  or  lasting.    See  Awl. 

S.  A  tooffor  lacing  belts.  In  one  caae  it  has  a 
broad  point,  which  fades  away  into  two  catting  edges 
on  a  conical  acoop^haued  blade,  which  make  a  clean, 
circalar  cat  of  the  denied  isEe  within  the  capacity  of 
the  blade. 

Or  it  has  an  eye-point  to  carry  the  lacing  through. 

Iioath'er-boara.  (ZeotAer.)  A  composition  of 
leather  scraiia  and  paper  nuOeriiJ,  ground  together 
and  rolled  out  into  sheets. 

LMth'flT-bowdlng  Ma-ohSna'..  A  manbine 
in  which  tanned  leather  may  be  pressed  and  rubbed 
to  sapple  and  soften  it,  so  as  to  fit  it  for  the  subse- 
quent opentiona,  which  are  geuemlly  comprised 
Quder  the  term  Jinishing.  See  Boardino-h achine, 
Fifn.  740,  7il. 

Laath'«r-4>tifflnB  M>-oli1ne'.  A  machine  in 
which  the  SDTfaee  of  leather  is  reduced  to  a  smooth 
bat  not  polished  surface,  the  ikce  being  left  with  a 
slight  nap,  relvety,  like  buff  leather. 

iMitli'aT-Kiluun'fer-liisMB-cdiliM'.  A  machine 
for  bereling  the  edges  of  straps  or  strips  of  leather, 

S 'ring  a  feather  or  thinned  edge  thereto.    It  is  a 
iring  process,  and  is  usually  performed  on  a  «bw- 
iitg  or  akaving  machine. 

Leath'erHjlotlL  (FaMc.)  A  ^htin  covered 
irith  a  water-proof  ctunposition,  usually  having  a 
polished  snrface.  It  generally  consists  of  a  paint  or 
a  vmmish,  sometimes  the  former  with  a  covering  coat 
of  the  latter.  The  changes  in  menstruums,  retdns, 
pigments,  and  coarse  and  cheap  materials,  which 
are  added  for  quantity,  are  so  various  that  room 
cannot  be  afforded  for  stating  them  at  length.  See 
Enameleti  Cloth  ;  Lbathrb,  Artifeciau 

lioath'er-oor'ni-gaflng  Ma-ohine'.  A  ma- 
chine in  which  leather  is  crimped,  corrugated,  or 
Anted  for  certain  purposes  in  manufactures.  It  is 
usually  done  by  passing  between  a  Anted  and  a  plain 
roller  and  drying  while  the  indentations  are  pre- 
served ;  or  it  may  be  done  by  pasnng  the  leather 


SeU-OutiMg  Uaeknu. 


while  damp  between  plates  or  diei  of  the  leqointe 
form. 

Leatti'ar-craas'lni  Mft-oUne'.  A  machine 
for  ornamenting  the  edges  of  leather  straps  by  pass- 
ing between  rollers  indented  with  the  required  pat- 
terns in  intaglio  and  cameo. 

Leatll'eivoaf  ting  Ma-obine'.  A  machine  for 
cutting  leather  Into  shapes  for  ahoe-stock  or  other 
pnrposes ;  sola-leather  Into  soles'and  lifts,  for  instance. 
The  sole-leather  is  placed  on  the  adjustable  table  L 
beneath  the  platen  K,  and  a  die  which  is  of  the 
shape  of  the  piece  to  be  cut  is  placed  upon  the  leath- 
er. Pressure  on  the  treadle  throws  the  friction* 
clutch  into  operation,  and  the  cam-shaft  is  rotated, 
depresnng  the  platen  upon  the  die  and  catting  a 
sou  from  the  leather. 

LeKOt'er-dlo'lng.  Another  name  for  lealker 
dreuing  or  finiahinq  or  policing.  Also  known  as 
glassing,  the  tool  for  the  pur^iose  being  usually  a 
slip  of  ^lass  set  in  the  grooved  edge  m  a  woodm 
strip  which  forms  the  handle. 

iMiUi'ep-^reM'itig  Ma-ohlne'.  A  machine  in 
which  tanned  and  curried  l«ither  undei;goe8  the  fin- 
ishing operations  which  improve  its  texture  and 
snrfKie.  The  term  is  scnnewnat  indefinite,  as  ioard- 
ing  or  graining,  scouring,  coloring,  and  glassiatg  or 
polishing  are  or  may  be  all  performed  upon  the 
leather  in  course.    See  under  those  heads. 

Lealli'eT-em-bou'ing  Ma-ohine'.  A  press  t« 
roller  having  an  engraved  pattern  or  <nie  otnerwise 
procured  by  casting  or  electro-plating,  and  which  Ii 
impressed  upon  Iratber  in  a  damp  state.  Schroth's 
English  patent,  1889,  describes  dies  of  type-metal 
or  a  fusible  alloy  containing  bismuth  ;  the  leather  is 
beaten  soft  in  water,  wrung,  pressed,  rolled,  and  ^ 
fulled,  until  it  becomes  quite  supple.  It  is  then 
laid  on  the  die  and  driven  in  by  a  bone  tool  or  by 
a  pieai.  It  is  allowed  to  di?  m  nfu.  See  also  ' 
Lbathrr-pbbblimo  Machine. 

Leath'er  Feath'eor-sdg'lng  Ma-ohine'.  One 
for  skiving  off  the  edge  of  a  piece  or  strip  of  leather, 
gradually  thinning  it  toward  the  edge,  which  is  left 
comparatively  aliup.    See  I^ther-skitiko  Ma- 

CHINE. 

ZMlik'eT-4nfah-lng  Bib-idilna'.  A  machine 
in  which  tanned  and  curried  leather  is  dressed  to 
give  it  the  required  texture  and  surface  finish. 

In  the  example,  the  leather  is  placed  on  the 
table,  which  has  horizontal  and  rotary  movement 


beneath  the  reciprocating  "plane  stodE,"  which 
carries  two  slickers  and  a  circular  knife,  vhich  net 
upon  the  snrface  of  the  leather.  The  term  Is  some- 
what indefinite,  and  may  include  boardinj^  gnfal- 
in^  glassing  pdiaUnf^  etc 
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XiMth'er-^esh'ing  Sb-ollino'.   A  machine  for 
reducing  the  thicknt»a  of  leather  by  sharing  off  a 
portion  of  the  flesh  side. 
Leath'ai^at'ins  Ma-chine'.   A  machine  for 
corrugating  leather,  as  in 
rig.  2868:  the  example,  in  which 

the  leather  when  damp  is 
ran  between  a  fluted  and 
a  plain  roller,  and  after- 
ward dried  between  heat- 
ed plates  of  similar  con- 
formation. Sole  -  leatlier 
so  DTwoared  is  used  for 
work  of  a  cellular  charac- 
ter. 

LMth'er-Klaaa 'log 

Ma-ohine'.    One  in 

which  the  leather  is 
dressed  or  polished  in  a 
machine  wnirh  has  a 
FttatHg-Miuhtiu.  "  glasstng-tool "  attached 
to  a  suspended  arm,  which 
ia  Tibnited  by  crank  and  pitman  over  the  leather, 
which  rests  on  a  yielding  bed  below,  curved  to  the 
arc  of  the  swinging  tool.  The  glassing-tool  has  an 
elastic  bearing  at  its  pivot  to  enable  it  to  yield  to 
inequalities.    See  Leathbr-folisuino  Hachine. 

Leath'er-g^nlag  Ma-ohlne'.  A  machine  for 
holding  firmly  together  the  scMfed  enda  of  united 
sections  of  Ibather  belting.  See  OlD^iko-prkss,  in 
which  the  contiguous,  beveled,  cemented  ends  of  the 
leather  strips  are  clamped  between  the  bed-piece  and 
the  face  of  the  pivoted  platen. 

In  Fig.  2864,  the  leather  is  laid  npon  an  inclined 
table,  vertically  adjustable  by  inclines  and  supported 
by  a^ngs  which  give  a  certain  elasticity  to  tne  bed. 


XM(A<r-Oraaiuv  tiaekbu. 


The  graining-tool  Is  reciprocateil  above  the  leather, 
a  crank  acting  upon  a  pitman  and  arm,  the  latter 
depending  from  tne  sliding  carriage. 

Iiaa11t>br-f;oiise.  {SwttUery.)  A  tool  used  to 
cut  chnnnelB  in  leather  for  receiving  the  thread  of 
a  line  of  stitches. 

Leath'er-cndnlng  Ma-ohlne'.  A  machine  in 
which  tanned  hides  may  be  boarded,  grained,  or 
softened,  to  render  them  flexible,  that  they  may  be 
in  the  snnple  and  absorbent  condition  fit  for  the 
other  finlsning  processes.  See  Boardino- machine. 
Tim.  740.  741.  ante. 

LeaUt'er-grlnd'er.  A  machine  for  reducing 
scraps  of  leather  to  shreds,  in  order  that  the  mate- 
rial may  be  made  into  washertt,  in-soles,  and  heels 
for  shoes.  The  machine  has  a  feeding-box,  a  fol- 
lower or  piston,  by  which  the  shreds  are  kept  in  a 
compact  mass  while  being  acted  upon  by  a  set  of 


revolving  tearing  teeth.  A  set  of  revolving  clearera 
act  to  clear  out  the  tearing  teeth,  and  a  contrivauoe 
is  used  for  throwing  streams  of  water  upon  the  teeth. 

Tiiiath'w  ham'm^-<ig  Ma-ohlne'.  A  machine 
of  the  nature  of  a  drop-hammer  or  Oliver,  for  com- 
pacting leatiier  for  ahoe-aolea. 

iMifh'ai^-knifiB.  The  leather-cutter's  knife  with 
a  curved  blade  aeems  to  have  undergone  no  special 

rig  2886. 


change  for  three  thousand  years.  The  figure  in  the 
accompan^ng  cut  is  from  a  group  on  a  hnilding  at 
Thebes  ;  it  represents  men  cutting  out  hamesa. 

Laath'er-pa'per.  A  mode  of  preparing  paper, 
in  which  it  is  made  to  assume  the  appearance  of 
leather.  The  Japanese  process  is  about  as  follows  : 
Sheets  are  damped  and  laid  in  pairs  between 
sheets  of  varnished  paper,  which  have  a  crinkled 
grain  running  in  one  direction.  They  are  then 
wound  upon  s  roller,  the  grain  of  the  pattern  of  the 
paper  derived,  from  the  crinkled  sheet*  between 
which  it  was  laid  running  around  the  roller.  The 
roller  being  slipped  out,  the  roll  of  paper  is  slipped 
into  a  cylinder  and  subjected  to  endwise  pressure, 
reducing  it  to  three  quarters  its  original  length.  It 
is  then  nnwrapned  and  prrssed  to  remove  the  deep 
marks.  It  is  tnen  again  tolled,  colored,  oiled,  Tar- 
nished, nreased,  and  dried.  '  "By  means  of  panlld 
or  cross  lines  on  the  rollers,  the  upper  surface  of  the 
paper  is  made  to  naemble  leather  exactly  in  all  its 
varieties.  The  paper  being  pressed  to  one  third,  or 
even  to  one  half,  its  original  thickness,  and  the  pas- 
sage through  the  rollers  giving  it  a  fine-grained 
appeanmce,  makes  it  valnaUe  to  picture-printers,  as 
the  surlhce  has  the  appearance  of  crfipe  silk. 

There  ia  another  variety  of  leather-paper  which  ia 
smooth  and  transparent,  resembling  nc^-skin  very 
much.  This  is  manufat^tured  by  a  process  of  ham- 
mering, and  is  the  higher  priced. 

Leatti'ax^^b'bUsB  Baa-ohlne'.  One  in  which 
a  fancy  surface  ia  given  to  dressed  leatlier,  resem- 
bling morocco,  levant,  ht^-skin,  or  other  fancy 
style.  The  leather  is  passed  upon  a  bed  beneath  a 
roller  having  the  desired  pattern.  The  pattern  ia 
given  by  soft  metal,  whicn  has  been  cast  upon  an 
original  surface  of  the  required  character(8ee  Leatu- 
BR-EMBOSStKo),  or  the  pattern  of  the  roller  is  ob- 
tained bv  taking  an  electrotype  copy  of  some  selected 
piece  of  leather  and  trausfemng  to  the  roller. 

Leath'ar-^ero'lng  Ma-cuUna'.  A  machine 
for  stabbing  olyects  of  leather,  as,  for  instance, 
straps  or  soles  for  stitching.  In  the  example,  the 
leatner  is  fed  first  to  the  piercing-tool,  and  then  to 
the  die  which  forces  the  wire  into  the  openings,  the 
two  operations  being  performed  simultaneously  in 
consecutive  oiienings.   The  wire  is  fed  by  a  cam 
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acting  on  feed-wheels, 
is  cut  by  a  chiael,  and 
I>)aoed  in  pmper  jkmI- 
tion  for  the  driving- 
die. 

Leath'er-pol'iah- 

er.  A  machiue  in  which 
the  snrikce  of  leather  is 
condensed  and  poliuhed 
beneath  a  reciprocating 
slickins-tool. 

The  leather  Ib  placed 
upon  a  table  whoHe  top 
is  curved  to  agree  with 
the  ftre  of  osculation  of 
the  tool.  The  glasning- 
tool  has  an  elastic  bear- 
ing at  its  pivot,  which 
L-nablea  it  to  yield  to 
inequalities,  and  it  is 
connec- 
tion 


reciprocated  by  cc 
tion  to  a  wmt 


band-wheel. 

Leath'er-^jrMB'liig  Ma-oliine'.    A  machine  in 
which  leather  previously 
ng.  3R67.  damped,  and  in  some 

cases  after  receiving  a 
preliminary  local  stretch- 
ing, is  pressed  into  form 
between  .corrofnted  or 
wlient  and  receding  anr- 
beet,  as  the  case  may 
warrant.  Used  for  nuk- 
ing harness-pads  and 
many  other  purposes. 

In  the  example,  the 
pad-holder  consists  of  a 
thin  shell  of  cast-iron, 
having  on  its  bottom 
two  noB  to  form-  a  sup- 
port for  the  holder  when 
clamped  on  the  etitch- 
iog-norse. 

Leatlt'or-pmioh.  A 
hand'tool   for  nuking 
bolet  in  leather  for  the  insertion  at  eydeta  or  laciuff. 
Kg,  2869  has  a  tock-plate  pivoted  b^  its  shank 

within  thejawof 
I1K.3S6S.  the  punch,  and 

is  operated  bv  a 
key-like  hanale, 
so  that  it  may  be 
made  to  hold  and 
release  different 
Ruttinc-tools. 
The  folded  end 
of  the  stnp  is 
operated  upon  by 
the  cotter,  and  an  oblong  openiog  is  formed  there- 
by. 

Fig.  2870  ia  a  helt-ponch,  in  which  the  jaws  and 


^irirlg'  PiMch. 

punching-devioes  are  combined  with  a  knife-blade,  a 


pouch,  a  needle,  and  an  awl,  arranged  with  refer- 
ence to  each  other  upon  the  respective  portioDS; 


Fig.  2870. 


Gagt-PuncH. 

Fig.  2871  is  a  spring-punch,  having  a  eeries  of  tubu- 
lar cotters  which  diiler  in  size,  and  either  of  which 
may  be  readily  brought  into  requisition. 

IlB.9871. 


Rotary  Pmdt. 


Leatli'er-piuKdilng  Ma-ohine'.  A  machine 
in  which  punch  and  die  are  automatically  operated, 
while  the  material  is  fed  between  them  by  hand  or 
otherwise.  The  punch  has  an  annular  sleeve-die 
which  makes  e  circular  imprint  around  the  opening, 
a  pin  beneath  forcing  the  pellet  into  the  throat  of 
the  die.  The  punch  and  dte-stock  are  reciprocated 
by  a  wrist  and  cam-wheel,  a  certain  elasticity  of  the 
latter  on  its  sbaSt  providing  for  the  requirements  of 

ng.3BT8. 


LtaAir-Ptmekint  Mukhit. 


varying  thicknesses  of  leather.  The  pundi  is  re- 
volved bv  band  and  wheeL 

Leatlt'er-qniltliig  Mardiliia'.  A  form  of  sew- 
ing-machine. 

Iieatlt'er-nlaVng  Ma-ddna'.  {Bismeat.)  A 
machine  for  giving  rained  and  ornamented  or  beaded 
edges  to  straps.    A  leather-creasing  maehiTU. 

IiwIii'eEHre-dao'iiig  Ma-obine'.  A  machine 
to  shave  or  reduce  the  inequaUties  of  the  flesh  side 
and  bring  the  piece  of  leather  to  a  uniform  thick- 
ness. 

In  the  example,  the  machine  has  pairs  of  receiving 
and  delivering  rolls,  and  between  them  a  flat  recip- 
rocatiuff  knife,  which  is  set  obliquely  across  the 
path  of  the  leather  and  thns  delivers  a  draw-cat. 

IiM^'er-roU^liig  BCa-ohlne'.  A  machine  to 
compress  and  harden  leather,  instead  of  hammering 
it.  The  journals  of  the  lower  or  pressure  roller  are 
mounted  in  a  movable  lever  frame,  which  is  pro- 
vided on  the  under  side  of  either  end  with  projec- 
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LfiuAn-haliini:  MiuHinf. 


Lealktr-Reduein^  Matkitu, 


tioiis  n'r*tiiifj  upon 
J"iijis,  wlbiiHi  are 
aiiii]i'ii-ti-<.l  ujxjn  tlw 
fietitriil  |nirtuiu  iif  ii 
ttofls  pim;  in  tine 
main  frame,  in  such 
manner  aa  to  oper- 


ate with  the  lever  fnme  like  a  to^jgle-joiDt,  in  audi- 
tion to  the  usual  compound  lever  em[uiDyed  for  moT- 
inff  the  pressure-roller. 

In  another  machine,  the  skin  of  leather  ia  placed 
on  the  table,  which  ia  raised  more  or  less  by  tomle- 
leTera,  to  regulate  the  pressure  of  the  roller.  The 


0                   oj  1 

p 

a  —J — ^ — 

-tw— .—1  IP 

roller  is  joumaled  to  a  slide  reciprocated  by  connec- 
tion to  a  crauk.   The  tool  is  a  steel  ndler  or  glass 


Lt^'ar-roandins  MbkAIiio'.  (iTornen- 


Tig.  28T&. 


vinkintj.)  A  mai^hme  ior  iiiAkm):;  ri  Hiui  Un-'s  or 
wlil]vU!OV«fli  from  flat  atripi  tif  leBOiir,  l<<.  i^i  .Jii.iHy 
tuniia^  the  edoes  inmrnf  und  Btroii^jly  '  iimijn-s-sing 
the  itialeriAl.  In  tlit' i i  rii]-i' ,  'In  i .  il^  Ubil' grad- 
uated drcular  aperturt's  b  rv  i-tn  tln  in,  nud  tlie  uij- 
per  one  is  carried  in  a  frame  pivoted  so  as  to  be 
adjustable  in  distence  from  the  other  roller.  The 
action  is  somerhat  simitar  to  that  of  rolling  giua- 
barrels  from  iikelns. 

Iieafli'er-Mal'kvJiig  M»-chiB»'.  A  machine 
for  giving  a  wai?  outline  to  the  edges  of  leather 
straps  to  be  used  in  making  ornamental  harness, 
and  for  other  purposes.  The  example  has  a  pair  ot 
wavy-edged  duks  set  at  any  required  distance  apart, 
according  to  the  width  of  strap  operated  upon.  In 
the  drawlDg,  the  scalloped  shape  of  the  disk  A  is 
not  apparent,  and  the  nirther  disk  is  hidden  by  the 
near  one.  The  pressure  of  the  bed-roller  against  the 
scalloped  disks  is  increased  by  a  cam-lever  at  one 
end  of  the  supporting  lever  of  the  bed-roller.  Mo- 
tion is  given  to  the  scalloped  disks  by  a  winch. 

liMttl'ar-Kinxf^  Ha-oUne'.  One  for  berel- 
ing  the  edges  of  leather,  slant- 
ing olT  the  thickness  to  ena- 
ble pieces  to  be  united  Irv  a 
scarf-joint  In  the  example, 
the  stationary  horizontal  cut- 
ter, opposed  to  the 'space  be* 
tween  the  rollen  E  cuts 
the  leather  obliquely  aa  it 
passes  through  between  them. 

Scarfing,  tkiving,  chamfer- 
ing, and  feaiher-idging  are 
synonymoos  tenns ;  the  first  ^ 
two  more  often  applied  to 
leather  generally,  and  the 
last  to  hevtling  leather  for 
soles,  leaving  a  blunt  edge; 
The  lap>aeam  uniting  ue 
vamp  and  quarters,  in  fine 
work,  is  sometimes  formed 
with  skived  edges  to  avtdd  a  LtpOm-aBa^kiit  JbeUu. 
ridge.  In  coarse  work,  as 
plow-shoes,  the  leather  about  the  ankle-openii^  is 
chamfered  from  the  inside  to  prevent  chafing. 
Leather  ia  also  skived  for  making  lap-joints  vx 
round  work  and  belting. 

Leath'er-aoonr^nc  BCa-oUna'.  A  fonn  of 
leather-finishing  machine^  or  rather  one  of  the  modes 
of  operation  of  such  a  machine,  which  is  usually 
adapted  for  miouring,  graining,  or  hoarding  or  jwrf- 
}9hing,  according  to  the  chamcter  of  the  tool  which 
is  brought  upon  the  skin  under  treatment.  See 
LBATHBa-flNISHlNO  MACHINE. 
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ZMth'er-«klT4lls  BCa-^llne'.   A  machine  for 
sbariug  Inther  to  a  thickness,  skivinc  off  a  portion 
of  the  flesh  siae.    In  the  il- 


Instration,  the  leather  La 
passed  obliquely  upward  be* 
tween  the  rollers  and  against 
the  edge  of  the  knife  C,  whose 


ness.  In  the  example,  the  strips  of  leather  cut  from 
the  skin  to  form  sboe-binding  are  thus  sorted.  Con- 
nected with  the  contacting  surfaces,  between  which 


position  relatively  to  the  ac^nstable  roller  D  deter- 
mines the  thickness  of  the  leather  which  passes  be- 
tween the  knife  and  roller,  the  skive  jmssmg  above 
the  knife. 

Zjeath'er-aUt'tlng  BCapobine',  A  machine  used 
principally  by  harness-makers  and  saddlers,  for  cut- 
ting leather  into  straus  ;  the  knives  an  a^jostable 
in  dbtance  from  each  other,  to  fit  them  to  form 
straps  of  different  widths.  In  the  eumple,  a  series 
of  kuives  is  placed  between  guides  separated  by 
plates  and  clamped  by  a  set-screw.  A  segmental, 
leather-coveretl  frame  is  hung  so  as  to  be  brou^t 
down  orer  the  catten  or  thrown  up  therefrom.  The 
leather,  after  reduction  to  the  proper  thickness,  is 
placed  on  the  cutters  and  the  blocV  brought  down 
thereon.  The  leather  is  then  drawn  throngh  be- 
tween the  sang  of  cutters  and  the  se^ental  plate 
above,  wiiicn  form  a  surfece  against  which  the  knives 
cut. 

lieath'er-soffen-er.  A  machine  for  working 
dry  hirles  or  leather,  to  make  them  flexible,  and  en- 
able them  to  be  woriied  without  breaking.  It  is  a 
preliminary  to  the  operations  of  tanning  dry  hides 
or  of  finishing  processes  with  tanned  skins.  The 
machine  has  comigated  rollers  which  press  and  ex- 
tend the  leather,  or  it  acts  by  pounaing.    In  the 


the  strips  pass,  is  mechanism  indicating  by  a  finger 
and  dial  the  thickness  of  the  passing  strip. 

Leatli'erHipUf  tlnc  BCa-chlne'.  An  apparatus 
for  dividing  leather  into  two  or  more  layers.  Split 
;  leather  is  much  used  in  m^in^  boots  and  shoes  of 
I  cheap  quality.  The  advantage  in  using  the  splitting 
'  machine  is  that  the  quantity  of  leauier  surface  is 
I  doubled.  By  splitting  so  as  to  preserve  the  grain 
I  tide,  one  sheet  of  very  fair  leather  may  be  obtained, 
I  while  the  other  {tkiving)  is  fit  for  trunk-covera,  etc. 
,  The  machine  consists  essentially  of  one  or  more  roll* 
1  era,  which  draw  the  leather  against  the  edge  of  a  hori- 
I  zontally  aijanged  long  knife,  by  which  it  is  divided, 
j  one  ban*  jiaasing  above  and  the  other  below  the  knife. 

In  Stearns's  machine  (Fig.  2883),  the  leather  is 
drawn  forward  by  the  tooth  e  on  the  carrying  cylin- 
der C,  passes  betwei'ii  the  roller  0  and  nreaser-bar  E, 
.and  after  being  split  by  the  adjustable  knife  M  is 
drawn  between  ^e  carrying  cylinder  and  the  roller 
S,  in  order  to  compress  and  smooth  it ;  the  amount 
of  pressure  being  goremed  by  the  treadle  and  leven 

Tig.  MS. 


example,  the  bed  has  a  series  of  depressions,  and  the 
cross-head  a  sfriea  of  matching  projections,  between 
which  the  leather  is  passed.  The  croes-head  has 
vertical  reciprocation  from  two  cranks  on  a  rotating 
shaft  beneatn. 

IfMth'er-sortliig  Ma-ohlne'.  A  machine  in 
which  leather  strips  are  assorted  according  to  thick- 


In  Marden's  machine  (Fig.  2SS4),  the  leather  is 
drawn  to  the  knife  P  between  the  rollers  O  J,  the 
latter  gears  loosely  with  both  the  mils  O  L,  and  its 
bearings  are  elongated  vertically,  that  it  may  rise 
and  fall  to  admit  leather  of  varying  thickness. 


Digitized  by 


Google 


LEATHER-STAMP. 


1282        LEATHER-TAPEKING  UACHIXE. 


Hi.  2S84. 


Fig  2887. 


LeaUttr-Smuktt. 


JUorrfra'a  LiatAtr-a^liUtr. 

Fig.  SS85,  the  knife  S  reciprocates  loogitudlDallT, 
the  cylinder  is  adjustable,  and  the  leatner  is  held 
dova  bf  a  foot  on  th«  piewer-bar  W. 


LutKtr- Splitter, 


In  another  machine,  the  leather  is  split  by  an 
endless,  knife-edged,  stpel  band,  sharpened  by  an 
emery-wheel  while  running. 
Leath'eMtamp^  A  machiDe  for  stamping  and 

shaping  leather. 


MadMufor  Sumpimg  and  Shaving 
laatkn. 


The  die  and  fol- 
lower are  jointed 
to  form  A  tofigle. 
The  lever  operates 
the  bell  -  cmnk 
lever  and  toggle- 
joint,  and  brings 
the  follower  down 
upon  the  knife  or 
die  -  nlate,  and 
thereby  cuts  the 
leather  to  the 
shape  of  the  face 
of  tne  die. 

Leath'er- 
atretoh'er.  A 
frame  in  which  a 
side  of  leather  is 
stretched,  that  it 
may  dry  flat. 
Some  frames  hare 
tenter-hooks,  oth- 


^DteKs  canrss.  In  the  example,  the  bar  has  one 
tixed  and  one  movable  clamp,  and  between  them  is 
a  slide-bar  having  a  pawl  to  catch  in  a  ratchet  in  the 
main  bar,  and  rubber  springs  acting  on  the  movalde 
clamp. 

Ijeath'es-strip'ing.  (Shoemakmg.)  A  machine 
for  marking  binding-leather  with  stripes  to  be  cot 
into  sbipR  lor  shoe-oinding,  etc. 

IfMth'er-atrtp'plng  Ma-ohiiie'.  A  machine 
for  cutting  sides  of  leather  into  strips  of  uniform 
width,  from  which  soles  and  heels  are  aflerwMds  to 
he  puucheU  by  hand  or  by  power. 

XiMtb'er-staffMr.  A  machine  or  a  revolviiig 
chamber  in  which  hides  ore  made  supple  and  stuffed 
with  dubbing,  to  make  them  soft  and  pliable.  It  is 
the  equivalent  of  the  breaking-machine,  which  is  used 
to  break  dried  hides  before  tanning.  The  band-pro* 

Tie- 3888. 


cins  is  to  rub  and  bend  them  gently  until  the  fibers 
yield  and  gradoaUy  absorb  mouiture.  1  n  the  stutfer 
shown  in  the  figure,  the  heating-chambers  of  the 
cylinder  are  placed  inside  the  heads,  and  receive 
steam  through  the  tubular  gudgeons.  The  steam 
passes  off  through  radial  lupes.  The  hides  tumble 
about  in  the  box,  become  softened  by  heat  and  im- 
pact, and  absorb  the  dnbbing,  which  is  tallow  mixed 
with  fish-oil  or  petroleum. 
Xjeath'er-tal>er4ng  Ma-ohliM'.  A  machine 

Fig.  2889. 


eta  are  made  with  sides  expanded  by  wedges,  like  a 


LettlkiT-Tapmng  Uaekm: 
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XiMtii'ar-^waili'ar. 


in  which  leather  8ti*tw  may  he  shaved  or  beveled 
toward  the  end.  Such  a  machiae  is  arranged  so  as 
to  be  adaptnl  to  any  width  or  thicknem  of  leather. 
1q  the  example,  tbe  cotter  ia  hinged  at  one  end  to  a 
stationarT  frame,  and  is  vertically  af^nstable  at  tbe 
other  nod.  The  axis  of  the  friction-roller  connected 
with  the  'vertically  adjustable  frame  is  directly  nn- 
(Ittr  the  cuttins-edge  of  the  knife.  The  roller  is  sup- 
ported on  a  wding  frame  that  is  giadually  raised 
toward  the  ki^fe,  for  tapering  the  ends  of  bather 
belts. 

Tools  for  eatting  leather- 
waahen  an  on  tne  princi- 
ple of  the  trepan  or  tne  an- 
nular anger.  The  example 
shows  one  in  which  the 
cnttera  are  both  adjustable 
relatively  to  the  center-pm, 
BO  aa  to  cut  a  wanher  of 
any  sixe  with  a  hole  of  any 
size.  The  wafers  are  cut 
by  revolvinfr  or  turning  the 
tool  upon  the  center-pin, 
in  the  material  from  which 
the  washer  is  to  be  made. 
Tbe  tool  ia  held  in  a  brace. 
Leav'en.  Soar  don^h, 
WojMer-  Cuurr.  for  producing  fermentation 
in  a  quantity  of  freshly 
msdp  dongh.    A  substitute  for  yeoM.    See  Bread. 

Le-olanoha'  Battar-7.  A  form  of  galvanic 
batteiT  invented  by  Qeorgea  Lionel  Leclanche,  a 
French  electrician. 
Two  forma  of  battery  are  known  by  this  name  :  — 
1.  A  ponms  cup  in  whioh  the  carbon  or  -  element 
is  placed,  the  remaining  space  in  the  cup  being  filled 
with  ft  mixture  of  jjeroxiae  of  maiiBanese,  chlorohy- 
drate  of  ammania,  and  sawduat.  Tliis  cup  is  placed 
in  a  cell  in  which  the  zinc  or  +  element  is  also 
pUoed.  One  liquid  is  uwd  containing  a  salt  which 
nts  no  ehemitial  action  on  the  peroxide  of  manganese, 
but  which  is  capably'  by  its  etectrolrtical  decom- 
position, of  rendering  soluble  the  oxides  of  manga- 
nese. The  salt  eommonlyused  in  the  exciting  liquid 
is  muriate  of  ammonia.  The  battery-cup  ia  hermeti- 
cally sealed  for  convenience  of  transportation.  Pat- 
ented Angnst  23, 1867.  Reissued  February  17,  1874. 

3.  A  pbte  of  copper  with  wire  attached  is  covered 
in  the  jar  with  powdered  carbonate  of  oi»>|ier ;  over 
this  is  placed  a  stratum  of  sand,  in  which  is  imbed- 
ded the  zinc  with  wire  attached.  The  whole  is  then 
istnrated  with  a  solution  of  chlorohydrate  of  ammo- 
nia.  June  &t  1860.    Beissned  February  17,  1874. 

Leotam.  {ArckUediurt.)  The  reader's  desk  in 
t  church. 

LadH6L  1.  {Artkiteetm*.)  A  email  molding,  as 
the  Doric  drop-ledge. 

S.  {Joinery.)  a.  A  piece  against  which  some- 
tfaing  rests  ;  as  the  batten  on  the  back  of  a  door, 
the  nllet  nj^nst  which  a  door  closes,  eto. 

b.  A  shelf. 

%.  (Mining.)   A  stratum  of  metal-bearing  rock. 

4.  VikipbttUdiaff.}  A  thwart-ship  jam  in  the 
deck-framing.   See  Shelt-piece. 

A  support  for  the  decks,  paralld  to  and  interme- 
diate between  the  beams.    See  Head-ledoe. 

5.  (touting.)  A  piece  of  furniture  ;  a  stick  used 
in  *edging  up. 

Lt^sr.  1.  (Seaffolding.)  A  horizontal  pole, 
Tandlelto  the  walls,  lashed  to  tbe  atandanb  or  ver- 
tical noles^  and  snpptMtiug  the  piUlogt  on  which  the 
Wds  of  the  Iwicklayers'  scaffold  rest 

2.  {Uammrjf.)  A.  laige,  flat  cap-stone,  over  a 
tomb  for  instance. 


Z«dc'eT-blnde.  The  stationary  blade  with  a 
rectilinear  edge,  placed  as  a  tangent  to  the  spirally 
bUded  cylinder,  by  which  clotA  is  shOTn  and  the 
nap  redt^ed  to  a  length. 

Another  form  of  cloth-shearing  machine  has  a 
semicircular  ledger-blade,  and  a  large  revolving- 
wheel  containing  8  small  cutting-disks,  revolved  by 
planetaiy  pinions,  antl  acting  as  shean  in  connec- 
tion with  the  edge  of  the  led^BT-blade.    See  Clotu- 

BHEAUINO  HaCHIXE. 

Iiedg'iiMnt.  A  string-course,  or  horizontal  suite 
of  molfungs,  snch  as  the  nue-nM^ngs  of  a  bafldiDg. 

Lea  QfaiOteal.)  The  aide  of  a  ship  opposite  to 
that  from  which  the  wind  blowa ;  the  sheltered  aide. 
Tbe  lee-way  of  a  veasd  is  the  amount  of  its  drifting 
to  leeward. 

3jee-4M>ard.  {NauUtial.)  A  board  lowered  on 
the  lee  side  of  a  iut-bottomed  vessel  to  act  as  a  tem- 
porary keel  in  avoiding  lee-way,  prsventing  the  vea- 
sel  drifting  to  leeward. 

A  anier-hoaird  is  a  lee-board,  nuaed  and  lowered  in 
a  wato^tight  well  anudshipa.   See  Cbktkb-board  ; 

SLIDtKO-KEEt» 

IjOeoh.  {NavHcal.)  The  «de  edge  of  a  square 
sail.  The  foremost  edge  (for  the  time  being)  is  the 
luff  or  weather-luA. 

In  ^fore-anA'Ofl  aail,  the  after  edge  is  the  Iteek. 

Loeoh,  Ar-ti-fi'daL  (SargiBolTf  A  light  gbim 
tube  from  which  the  sir  is  expelled  by  the  npor  of 
ether,  and  whose  inouth  is  then' applied  to  a  previ- 
ously scarified  portion  of  the  body. 

To  expel  the  air  from  a  tube,  a  few  drops  of  etlier 
are  ponied  into  it,  and  it  ia  then  immersed  as  far  as 
the  month  in  hot  water  until  the  ether  btals  briskly. 
The  mouth  of  the  tube  is  then  applied  to  the  skin, 


JrtdfcM  Lmekm^A  &vf/far. 

and  held  for  an  instant,  when  it  will  be  found  to  be 
firmly  attached,  and  can  be  kit  to  itself.  Each  tnbe 
will  draw  about  two  onnces  of  blood.  For  utnine 
practice  they  are  made  long  enough  to  be  api^ied 
through  a  speculum. 

Tbe  scarifier  is  simply  a  tube  one  eighth  inch  in 
diameter,  having  a  catting-edge  at  one  extremity. 
By  a  simple  device  this  is  made  to  rotate  rapidly, 
making,  when  applied  to  the  skin,  a  circular  ind- 
sion,  the  depth  of  which  \%  T^^lated  by  a  gnge. 

In  the  cut,  a  represents  the  buttons  by  turning 
which  the  instrument  is  wound  ap,  d  the  trigger  by 
which  the  spring  is  released,  c  the  cutting-ed^,  and 
h  the  gage  for  regulating  the  depth  of  the  incision. 

Themison,  a  physician  of  Laodicea  who  flourished 
a  little  before  Celans  (first  century  a.  d.)*  mentions 
the  use  of  leeches. 

Michael  Serretns,  burnt  at  Geneva  in  1558,  an- 
nounced and  explained  tlie  circulation  of  the  blood, 
correctly  describing  the  action  of  the  heart,  the  dnty 
of  the  arteries  and  the  veins,  and  the  Infiuonce  of 
the  lunga.  He  correctly  describes  the  single  circula- 
tion, and  is  the  first  to  employ  the  term  01  atuuiomo- 
sit  to  express  the  communication  between  the  veins 
and  arteries  in  the  tissues.  See  8ervetnl^  "Oe 
Christianiaaimi  Reatitutione."  See  Lancet. 
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LeaobJlna.  (iVauMBaf.)  A  line  attached  to 
the  leech-rope  on  the  edge  of  a  sail,  and  p«aBin<{  np 
through  a  block  on  the  yard,  to  hatil  on  the  leech  ; 
aa  the  buiU  and  leech  lino,  the  prtvetUer  Ueeh-Hne. 

Leeoh-Tope.  {yautieai.)  That  part  of  a  bolt- 
rope  along  the  vertical  edge  of  a  sail.  The  Ittehea 
are  hauled  by  Uech-lina,  wbtdi  pass  ap  throagh 
blocka  on  the  yards,  and  brail  np  the  saU. 

Trfinfancr  {yauiieal.)  An  inn  acroaa  a  deck 
or  on  the  taffrail,  for  the  sheet  of  a  fore-and-aft  sail 
to  slip  on  in  tacking. 

Iie«r.  The  annealing  chamber  or  arch  of  a  glass 
manufactory.  Zier. 

It  ia  BomatinKts  a  simple  oven,  or  it  may  be  a  long 
chamber  through  which  the  ware  is  pushed  in  trays, 
the  peiiod  of  passage  being  sufficient  for  the  anneal- 
ing operation.    In  the  example,  the  beat  is  ncnTcd 


such  is  the  dictum  of  Babbi  Heir ;  bat  Rabbi  Josi 
prohibits  it"  ~  Uibhita. 

The  compass-joint  for  the  knee,  and  the  bsll-and- 
socket  joint  for  the  ankle,  an  described  in  Pott's 
En^h  patent,  1801. 

Fig.  2894  is  an  artificial  leg  adapted  for  leg  ampu- 
tation at  the  apper  tliird,  where  the  knee  lesta  in  a 


at  an  opening  between  the  points  of  reception  and 
dischaigc,  and  is  graduated  toward  both  ends. 

Left-^uud  Rom.  Sope  laid  up  and  twisted 
"against  the  sun,'  as  it  is 'termed^  Water-laid 
tope. 

Zieft-luiiid'ad  8omr.  A  kkw  whose  threads 
advance  "  wUnst  the  sun,"  that  is,  from  right  to 
left.    This  is  the  opposite  to  the  common,  or  right- 
handed  screw,  wbicn  is  operated  by  turning  it  in 
the  direction  of  the  bands  of  a 
Jig.  VU,  watch. 

Iieg.  1.  (Elevator.)  The  mova- 
ble d^iendent  naae  ccmtaining  the 
lower  end  of  the -belt  of  iron 
buckets  of  a  grain-elevator.  See 
Elevatok. 

2.  (Fumiiure.)  A  support  of 
a  table,  chair,  stove,  etc 

8.  One  limb  of  a  compass. 
The  leg^  are  called  pencil,  pen, 
tokeel,  extension,  revertible,  point 
le^  etc.,  according  to  their  fur- 
Dishing  or  adaptation. 

iMg,  Ax-ti-fi'oial.  A  pros- 
thetic lower  limb,  which  is  made 
specially  for  amputations  above 
or  below  the  knee.  The  form  is 
oaually  in  imitation  of  the  natural 
leg,  but  sometime*  it  is  made 
skeleton-wise  for  lightness,  as  in 
Fig.  289i. 

Among  the  materials  used  for 
its  Btnicture  are  raw-hide,  which 
is  very  light  and  stiff  for  its 
strength  ;  splints  crossing  at  right 
angles  and  ^ued  together ;  bands 
and  strips  of  wood  interlaced ; 
hollow  shell  of  wood ;  basket- 
work  of  wire  ;  vulcanite  ;  gutta- 
percha. 

"The  cripple  may  go  out  on 
EiftatofLfg.     the  Sabbath  with  his  wooden  1^ : 


Jrti/kULtf. 


cushitmed  socket,  or  it  may  answer  for  the  less  com- 
mon amputation  at  the  knee-joint,  the  axis  of  move- 
ment being  above  the  knee-rest  and  in  prolongation 
of  the  axis  of  motion  of  the  knee,  b  b  are  branches 
of  the  thigh-straps  ;  depending  from  the  knee-joint 
are  branches  which  connect  with  and  brace  the  tibia 
post. 

Fig.  2896  is  a  leg  adapted  for  thigh  ampatatioos. 
The  bar  of  the  leg 


is  adjustable  in 
length,  and  is 
planted  upon  a  seg- 
ment of  a  cylinder, 
which  has  a  back- 
ward  and  forward 
OBcillatioD  in  ita 
socket ;  the  toe 
and  heel  leaf-springs 
modifvandlimitits 
vibrstions.  The 
toe-spiing  extends 
the  toe  -  section, 
which  is  hinged  to 
the  front  part  ot  the 
foot,  and  flexed  1^ 
the  act  of  walking. 
The  slotted  hoops 
and  set-screws  of 
the  thigh  adjust 
its  ca^wcity.  An 
axial  coil  on  the 
knee-artic  u  1  a  t  i  o  n 
extends  the  1^  for 
forward  movement 
when  raised  from 
the  ground. 


rif.  SOS. 


bon-Ltg. 
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In  Fig.  2806,  the  fnme  is  made  of  malleable  cast- 
iron,  with  projections  to  cormspond  with  the  natnnil 
procesHes.  Straps  unite  the  anterior  and  posterior 
portions  of  the  knee-frame  and  keep  the  coverinff  in 
place.  The  toes  are  of  spring  metal,  and  attached 
separately  to  the  foot ;  a  spring  at  the  ankle  articu- 
lation depresses  the  heel. 

Fig.  2897  is  an  artificial  1^  for  thigh  ampata- 
lions.  The  socket  A  has  a  pad  B  and  strap  2>  for 
idjosting  the  size  to  the  stutnp.  A',  in  1  and  2, 
is  a  bri^e-tiiei!e  in  the  up^r  section,  resting  on 
tie  knee-bolt  F,  and  affording  the  snperior  i>oint 
of  attachment  for  the  extensor-spring  /  and  tendons 
i  i,  which  throw  the  foot  upward  and  forward  as  soon 
as  it  is  lifted  from  the  ground  in  walking.  The  ham- 


Jrttfcuri  Litfiir  Tkigk  Ampmationt. 

strings  ^  JV  are  attached  to  the  posterior  portions  of 
the  thigh  and  le^  to  act  as  checks  to  the  forward 
iDotion  of  the  1^. 

The  ankle-joint  consists  of  a  socket  in  the  foot, 
and  a  ball  P  attached  by  its  neck  and  the  iron  franie 
Q  to  the  leg,  and  has  a  horizontal  stud  upon  it,  fit- 
ting iu  appropriats  recess  in  the  socket  in  the  foot, 
»  «  to  prevent  Tibration  in  a  horisontal  plane, 
■hile  leaving  the  joint  free  for  motion  iu  vertical 
idsnn,  u  described.  The  elastic  straps  a  h  (3)  are 
proportioned  as  to  length  and  strength,  and  afford  a 
iMtna  of  attaching  the  suspensory  yoke  (4),  whose 
rtnps  pass  over  sboalders,  so  as  not  alone  to 
Wng  the  wdght  npcni  the  framework  of  the  body, 
nt  also  to  enable  the  shonlders,  by  their  motion, 
to  inflnonce  the  action  of  the  artificial  limb.  See 
pitnits  of  Biy,  Condell,  and  others. 

Fig.  2898  is  an  artificial  limb  intended  for  ampu- 
IttioDS  brlow  the  knee,  and  is  swpported  by  straps 
»M]wl  to  the  aides  of  the  socket,  and  an  elastic 
Duu  secured  to  the  front  of  the  socket,  the  said 
*»W  sad  band  uniting  in  a  stronger  elastic  strap 
vnieh  paves  upward,  and  is  saspended  from  a  yoke- 


strap  over  the  shonl-  flg-SBBBb 
der.  The  foot-piece 
has  a  socketed  axial- 
bolt  passing  trans- 
versely through  its 
rear  portion,  which  is 
secured  to  a  bar  pro- 
jectiug  up  into  the  leg, 
and  forms  the  ankle- 
joint. 

Le'gend.  An  in- 
scription or  motto  in 
heraldry  or  on  a  coin. 

Leg'gbl^  Wrap- 
pers used  in  connec- 
tion with  shoes  or 
bootees,  to  fonn  a  pro- 
tection for  the  legs  in 
hunting,  riding,  or  iu 
rough  and  exposed 
work.  They  are  very 
common  among  the 
agricultural  part  of 
the  popnlAtion  of  Eng- 
land, and  io  wnie,irtifciari*ff^^»vi*a'«ii^fti- 
parts  of  the  continent  lew  lluXmet. 

they  seem  to  be  con- 
sidered a  neceasaiy  part  of  the  hnntii^j-costume. 
They  are  made  of  pliable,  anblacked  leather,  dressed 
like  buckskin,  and  are  buttoned  down  the  outer 


hen  used  to  protect  the  pantaloons  or  hoots  of 
an  equestrian,  they  are  sometimes  called  aiiatter- 
dashes.  One  form  has  pliable  springs  in  the  upper 
e<lge  and  just  above  the  ankle.  The  fcggtng  is 
sprung  open  to  admit  the  foot,  and  the  spring  then 
dose  the  legging  around  the  leg. 

The  Romans  had  leather  s^tterdashes,  buttoned 
at  the  sides,  and  probably  introduced  them  ^to 
England.  They  were  common  among  the  Anglo- 
Saxons. 

Lag  and  Foot  Onard.  {Menage.)  A  device  to 
protect  a  horse's  feet  ur  legs. 
Thev  are  of  several  kinds. 

1.  To  prevent  the  cutting  of  the  fetlock  or  foot  by 
inier/erinff  or  overreaching  ;  that  is,  by  striking  the 
fore  or  hind  foot  against  its  fellow  as  they  pass  each 
other  iu  motion,  or  striking  the  beel  or  shoe  of  the 
fi-ont  foot  by  the  toe  of  the  hind  foot  or  shoe. 

2.  To  prevent  the  cutting  of  the  kuees  in  kneel- 
ing or  faAing  forward  on  to  the  knees. 

3.  To  prevent  the  unhairing  or  ahrarion  of  the 
hide  by  hopples.    See  Hopple. 

Botch's  flexible  elastic  horseshoe,  patented  in  Eng- 
land in  1810,  and  with  improvements  in  1830,  con- 
sisted of  a  sheet-metal  stde  and  s  body  of  India- nibber 
made  to  fit  over  the  crown  and  upon  the  pastern. 
The  immediate  purpose  of  the  caontcllbao  cover  was 
to  hold  on  the  sole  to  which  a  regular  bar-shoe  was 
riveted,  if  necessary.  The  india-rubber  covering,  in 
the  case  of  irUerfering  horses,  was  prolonged  over 
the  fetlock  in  order  to  keep  the  hide  from  abrasiou 
by  the  blows  of  the  other  foot,  or  from  beiug  barked 
or  cut  by  the  toe  of  a  bind  foot  io  horses  addicted 
to  overreaching. 

Fig.  2SM  shows  several  kinds. 

a  has  a  protecting  pad,  which  catchea  in  the  crev- 
ice between  the  heel  and  the  shoe,  and  is  fastened 
by  a  hook  engaging  with  the  clip  in  front. 

b  has  a  pad  or  fender  to  fit  the  inside  of  the  knee- 
joint  and  ankle-joint  of  a  horse  addicted  to  interfer- 
ing ;  it  has  also  an  interlining  or  stlffcner,  end  a 
whalebone  strip  at  the  upper  end  of  the  fender  to 
prevent  the  pau  from  turning  round  the  1^. 
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In  e,  a  band  BDinmnds  the  hoof  at  iti  onit,  with 
flexible  projectioiu  of  CMMitchoao,  to  prereoft  uguty 
from  interferiog. 

In  d,  the  »pur  is  inserted  between  the  aboe  and 
the  hoof,  and  bdds  iu  position  the  inflated  pod  on 
thtf  KtrHp,  which  is  seciured  aroand  the  hoof. 

in  e,  the  upper  surface  of  the  elastic  inner  shoe 
confofTDS  to  the  shape  of  the  hoof ;  the  under  snrfsoe 


I1g.»W. 


Leg  and  FbU  Gnarrii  for  Horn*. 


rests  on  the  shoe,  and  the  peripheral  flange  prevents 
cutting  by  interference. 

/  has  a  strap  with  bristles  protruding. 

2.  A  lined  sleeve,  as  a  bonple-rin^  to  prevent 
abrasion  of  the  fetlock.    See  Hopple. 

S.  A  Ktout  piece  of  leather,  strengthened  by  a 
longitudinal  iron  {date.  It  is  strapnra  to  the  right 
leg  of  an  artillejy'driver,  to  prevent  itgury  frofo  the 
pole  of  tilt  carriage. 

IiSla'tar.   A  pronged  fish-spear. 

LMn'oo-aqoMM^er.  One  for  presstnff  the  jnice 
from  lemons.    In  the  example^  the  parta  nare  a  cup 


ri(.  iBcn. 


anil  a  bulb  respectively,  and  are  {mssed  together  by 

the  handles. 

The  making  of  orangeade  uid  kmionaite  was  intro- 
duced into  Eneland  from  France  about  1632.  These 
fine  acids  need  sufpir,  and  this  is  a  comparatively 
modern  ingredient  in  Ennme.   See  Suoau. 

Lenfth'Mi-lniF-lMr.  An  eztensiou-meoe  tor  the 
leg  of  a  drafting  eomjiaa,  when  the  reaon  of  the  or- 
dinaryless  is  insufficient. 

Ifensu'en-ins-idaoa;  {Skip^ilding.)  One  of 
the  timben  added  to  the  ribs  above  the  Unhtimherty 
to  impart  the  necesBary  higfat  to  the  tSAeg  oS  the 
vessel. 

LeiifUi'eoJiig-cod.  A  rod  vith  a  screw  and 
screW'Socket  at  ute  respective  ends ;  attached  end- 
wise to  form  a  long  shank  for  an  auger  or  drill  in 
deep  boring. 

Le'na  {Fahric)  An  open  cotton  goods,  thinner 
than  buke-mualin,  used  for  veils,  wimlow-cattaint, 
etc.    It  is  plain,  colored,  or  checked. 


Zmu.  A  neee  of  a  transparent  sobstuwe  fash- 
imied  into  a  shape  affording  two  regular  opmaite  sor- 
faoes,  both  curved,  or  one  curved  and  the  other  plaoe. 
The  curved  surfaces  are  usually  spherical,  and  Uie  or- 
dinary  lenaea  of  this  description  are  of  mirtica. 

Tikey  aw  I  — 

e,  plano-concave.  K,  double  emvex. 

/,  double  amoave.  i,  nwniKua. 

g,  plano-tmvex.  j,  totuavo-amvas, 

A  lens  ohangea  the  direetioii  of  rays  of  li^t,  di- 
minishing or  increasing  the  apparent  site  of  objects 
viewed  throuch  it.  Combinations  of  lenses  increase 
this  effect,  for  an  explanatMHi  of  the  principle^ 
see  treatisea  on  (^ptic& 

niere  are  vanetiea  of  lenaea  peculiar  from  Adr 


1%.  wn. 


proportions,  thdr  conatnictiMi,  anrageiDni^  or  thor 
spedfic  effects. 

The  cn$ted  lata  is  a  double  convex,  in  which  the 
radius  of  one  face  is  six  times  that  of  the  other. 

The  polywnal  lau  is  built  up  of  several  {ueces 
arranged  in  zones  or  rings. 

TYiK' multiplying  ltn»  is  pUno-convex,  and  its 
curved  surface  is  covered  with  a  number  of  plane 
&c«s  or  bcebs  each  of  which  affords  a  separate  inw^- 

The  aplanatie  lat$  is  a  lens  constmeted  of  difnr- 
ent  media,  ao  as  to  corroet  the  unequal  reftangilHlity 
of  the  different  rays. 

The  aehrmnatie  tow jt  is  a  combination  ofa  double 
convex  lens  of  crown-glaas  and  a  plano-ooncave  or  a 
concavo-convex  lens  flint-glass.  The  advantages 
of  a  lens  formed  in  this  manner  are  freedom  from 
spherical  abmntion  or  distortion,  and  the  rays  d 
li^t  an  not  decmnposed  into  the  priraaiy  otdors ; 
in  other  words,  the  lifdit  naases  through  the  lens 
and  suffers  no  change  tn««V-  They  were  formerly 
combinations  <^  three  lenaea,  as  shown  at  L  Tfa^ 
were  made  1^  IMload  in  1753^  Soe  Aobbomattc 
Lens. 

The  CoMingUm  lens  ia  of  sphetkal  fom,  and  has 
a  deep  equatorial  groove  around  it  filled  witii  opaqne 
matter,  acting  as  a  diaphragm  to  diminish  the  quan- 
tity of  light  and  exclude  lateral  nya. 

A  spherical  ailica  lens  is  ascribed  to  an  expeiiraent 
of  Sir  Humphry  Davy.  One  end  of  a  wheat  straw 
is  ignited,  and  the  spear  ia  allowed  to  oonsome  grsd- 
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iially.  The  cinder  is  then  heated  in  the  blue  flanie 
of  a  burner,  and  from  the  lUica  obtained  a  solid 
globule  of  ^MB  ia  formed,  which  ia  aaid  to  be  well 
adapted  to  microacopic  puraosea. 

A  eylindrieal  lent  has  a  body  fDrmed  of  a  a^gownt 
of  a  cylinder,  or  of  two  such  a^menta  united  by 
their  bases.    A  StanJupe  lens. 

A  diamond  Una  ia  made  from  a  diamond  whose 
high  reftactire  power  is  supposed  to  render  it  spe* 
dally  suitable  for  an  e]F«-m»M.  Diamond  leases 
were  niade  by  Andrew  Pritdiaid  in  1824. 

A  doubUl  ia  an  arrangement  oS  two  planoHSonvex 
knses,  invented  by  Wollaston,  as  shown  at  (»a}  b 
is  a  diaphragm,    e  d  is  Hetschel's  doublet. 

A  triplet  m  is  an  arrangwent  of  three  piano-con* 
Tex  lenses  in  a  microscope.    Invented  by  Holland. 

»  is  also  a  threefold  arrancenwDt  of  lenses,  any  two 
or  all  of  which  may  be  used  in  conilanation,  accord- 
ingto  the  power  desired, 

^ge-gUu>!  the  lens  nearest  to  the  m  In  ft  aunple 
snangemeQ^  and  the  one  neftnat  to  the  eye  t&  the 
glanea  forming  the  00 mlri nation  eyt-fiat*  of  a  tele- 
scope or  microscope. 

Oomjiound  eye-glasses  are  etouiUta  and  tripUU 
(which  see).    See  Nboatitb  EtB'PIECE. 

An  immenim  Una  ia  an  achzomatle  ot;}ectlr6  for 
the  microBcope,  which  is  osed  with  a  drop  of  water 
between  the  front  lens  and  the  cover  of  the  ol^ect 
examined.    See  lifMRiisiuN-LENS. 

Objeet-glaaa ;  the  ^M-glaas,  or  the  one  forthest 
from  the  eye,  in  the  oombiaatkm  of  Iraasa  forming 
a  telescope  or  microscope. 

iVrtmtpM  lent;  a  eoiusaTo-coiivwt  lens,  the  ratio 
(tf  l^ie  radii  of  wh<we  napective  faces  cooBtitn^  it 
a  magnirjr-ing  or  diminishing  lens  ;  the  general  curve 
of  the  lens  approximating  that  of  the  cornea  and 
increasing  the  distinctness  of  the  image  when  viewed 
obliquely. 

Polyaeope;  a  plano-convex  leas,  whose  curved 
side  has  facets  by  which  the  image*  are  mnltipUed. 
A  muitipiying-leM. 

Poly<^rm;  a  plano-convex  lens,  whoao  curved 
bee  has  a  number  of  eonmvs  fooeti  which  afford  » 
number  of  diminished  images. 

The  ^tkerical  lens  is  of  a  globular  shape,  and  has 
usually  an  equatorial  groove  filled  with  an  opaque 
olject  to  exclude  lateral  rays.    A  Caddingta*  tens. 

The  Stanhope  lent  is  of  a  cylindrical  form,  and  has 
ooDvex  ends  having  diffeimt  radii. 

It  is,  perhana,  impossible  to  detmnine  when  lenaes 
were  first  maae.  Toe  fii-st  observations  of  their  ef- 
fyiAa  were,  no  doub^  with  drops  of  dew  upon  leaves, 
and  occasionally  by  a  spavl  of  crystal  or  a  tear  of 
Titreons  matter  from  the  inside  of  a  furnace. 

Whether  the  means  W  which  Archimedes  burnt 
Uw  fleet  of  Mandlos  at  oytaeuae  was  a  eomUiiation 
of  mirrors  or  lenaes,  it  is  hard  now  to  determine, 
nobabty  mirrors.  The  same  may  be  said  of  the 
burning  by  Proclua  of  the  besieging  ships  of  Vitalian 
the  Scythian,  at  Constantinople,  in  the  sixth  cen- 
tury. 

Kefraction  was  observed  by  the  ancients,  ancl 
ATehimedea  it  aidd  to  have  written  a  book  upon  the 
aulrieet.  Plotarch  ^eahs  of  instmmeuts  used  by 
Archimedes  "  to  manifest  to  the  eye  the  laigeneas  oif 
the  snn." 

The  appearance  of  a  straight  stick  when  thrust 
oUiquely  into  water  seems  to  have  led  the  ancient 
philoflOfMiers  to  consider  the  subject.  They  deter- 
mined that  a  ray  of  light  was  bent  in  passing  troui 
one  medinin  to  anothtr  ;  and  Ptolemy,  the  astnmo- 
mer  and  ^ysicH^  says  that  "  the  light  of  the  heav- 
enly bodiea  fidting  upon  our  groea  t^noaphere  is  bent 
oat  of  its  HMitUinear  ooun^  which  oatura  these  lumi- 


naries to  appear  to  riae  aooner  than  they  do  in  leat 

ity." 

Euclid's  treaties  on  optioe  was  about  280  B.  c.  He 
is  the  one  who  told  his  royal  master  Ptolemy  Phi1a< 
delphos,  "  There  is  no  royal  road  to  learning,  sir. " 

'*  Ptolemy  wan  the  tirat  to  measure  refractions,  and 
ia  therefore  the  founder  of  an  important  part  of  opti- 
cal science."  —  Humboldt. 

"The  magnifying  power  of  hollow  glass  spheres 
filled  with  water  (Snieca,  1, 4)  was,  indeed,  as  famil- 
iar to  the  anciente  as  the  action  of  burning  glasses 
or  CTTBtala  (Aiiatwph.  NuK  V.  766  £424  b.  o!^  and 
Kero  B  emenld  (Piiiiy,  zxviL  fi)."  —  Huhboldt'8 
Coamoa. 

Layard  found  in  the  ruin  called  Nimrond  a  plano- 
convex lens  of  rock-crystal  ]J  inches  in  diameter 
and  of  an  inch  thick.  It  shows  the  marks  of  the 
lapidary's  wheel.  It  gives  a  focus  4^  inches  from 
the  plane  side.  Sir  iMvid  Brewster  saya,  "  It  was 
used  as  a  tens,  either  for  magnifying  or  for  condens- 
ing the  rays  of  the  sun."  Two  glass  bowls  were 
found  in  the  same  chamber.  Before  the  discovery 
of  the  lens,  it  had  been  surmised  that  the  minute 
inscriptions  in  the  cuneiform  character  must  have 
been  executed  by  the  aid  of  a  magnifying-riaea. 

There  are  other  notices  of  lenses  scatterra  thnnu^ 
the  pages  of  antiquity.  Pliny  mentions  tiiat  tba 
ancients  had  globes  of  glass  and  crystal,  and  that 
Xero  used  glasses  when  he  watched  the  iighte  of  the 
gladiators.  The  old  scoundrel  was  probal^  troubled 
with  myofria,  and  had  concave  glasses.  This  we 
must  suppose  rather  than  that  he  had  a  combiiutioit 
of  leases  similar  to  a  telescope  or  opera-glaaa.  Imo* 
taneus  says  that  a  hollow  glass  sphere  niU  of  water 
will  produce  the  effect  of  a  solid  sphere  of  glass, 
lamblicfaus,  in  his  "Life  of  Pythagoras,"  tells  us 
that  the  latter  strove  to  contrive  inatrumente  that 
should  aid  hearing  as  etfectually  as  ap&s  glaaasB  and 
other  contrivances  aided  sight. 

Coming  down  from  the  time  of  Ptolemy  to  the 
revival  u  learning  and  science  under  the  Saracena, 
we  find  that  Alhazen,  in  the  twelfth  century,  wrote 
on  die  refmctiou  of  rays  and  the  magnifying  power 
of  lenses.    Draper's  remark  here  ia  too  goml  to  omit. 

"I  join,  as,  doubtless,  all  natunl  philosophers 
will  do,  iu  the  plow  prayer  of  Alhazen,  t^t,  '  in  the 
day  of  judgment,  the  All-Merciful  will  take  pity  on 
the  Botu  of  Abu-r-Raih&n,  because  he  was  the  first  ot 
the  race  of  men  to  construct  a  table  of  specific  gravi- 
ties' ;  and  I  will  add  Alhazen'a  name  thereto,  for  he 
was  the  first  to  trace  the  curvilinear  path  of  a  ray  of 
light  through  the  air." 

Abu-r-Raih&n  was  a  native  of  Byrun  in  the  valley 
of  the  Indue,  and  a  friend  of  Avicenna,  who  lived 
with  him  at  the  Arabian  academy  in  Chaxezm.  His 
history  ^  India  belonfp  to  the  yean  1080  -8S. 

Vitellif^  a  P(de,  wnrte  a  treatise  on  lenses  about 
1270. 

The  msgnifying  power  of  aesmente  of  spheres  was 
known  by  the  Florentine  Salvino  degli  Armati,  who 
died  1317. 

To  come  down  to  later  times,  we  find  that  apecta- 
cles  were  well  known  in  the  thirteenth  century,  and 
it  is  not  known  by  whmi  they  were  invented.  T^e 
invention  has  been  credited  to  Roger  Bacon  (1260), 
and  to  Alexander  de  Spina  (1280). 

Roger  Bacon  speaks  in  regard  to  the  effect  of 
lenses  as  familiar,  and  the  remarks  he  makes  belong 
to  the  aeoond  Iwuich  of  the  subject,  which  concerns 
the  oomhinatfanHi  t£  lenaeit  to  piodnoe  the  compoimd 
microsoope  and  the  teleao^. 

This  invention  consists  in  placing  lenaes  of  eertain 
character  at  proper  distances  on  a  common  axis. 
The  character  will  determine  the  effect,  and  the 
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ibcal  length  will  determine  the  projiflr  distance  ;  the 
common  axis  is  injjwratLve.  Who  first  held  two 
lenses  in  the  ixvper  relation,  so  as  to  produce  an 
effect  the  reenlt  or  their  comUnntioo  f 

A  few  of  the  items  in  this  imiuisition  may  be  noted. 

RoKer  Bacon  (1250)  says  :  — 

"  We  can  pve  such  fi^rea  to  transparent  bodies, 
and  dispose  Ihrm.  in  sutA  order,  with  respect  to  the 
eye  and  the  objects,  that  the  rays  shall  he  refracted 
and  bent  towards  any  place  we  please  ;  to  that  toe 
AiUl  wee  the  object  near  at  hand,  or  at  a  distance, 
under  any  angle  we  please.  And  thus  from  an  in- 
cnidible  distance  we  may  read  the  smallest  letters, 
and  may  number  the  particles  of  dust  and  sand  by 
reason  of  the  bigness  ctf  the  angle  onder  which  we 
nm' see  them."  * 

The  change  in  apparent  magnitnde  of  distant  and 
near  objects  by  a  proper  disposition  of  several  lenses 
of  the  required  character  involves  the  invention  of 
the  telescotie  and  compound  microscope. 

In  a  book  printed  in  1551,  "  tlie  glasse  he  [Friar 
Bacon]  made  at  Oxford  "  is  nfenvd  to,  and  the  ven- 
erable philosopher  is  defejided  from  the  assumption 
that  its  wnrvels  were  due  to  the  infernal  power ; 
"for,"  said  the  writer,  "I  know  the  reason  to  be 
good  and  natiual,«nd  to  Iw  arright  bygeoneby,  and 
to  stand  as  well  with  reascHi  as  to  see  your  face  in  a 
glass." 

Thin  must  have  been  the  combination  of  lenses  re- 
ferred to  by  Bacon,  as  a  mere  lens  was  well  known 
and  would  excite  no  marvel,  spectacles  having  been 
well  known  for  three  centuries,  and  the  naked  lens 
for  a  time  that  the  memory  of  man  mnneth  not  to 
the  contrary. 

Frascatoro,  who  died  in  1563,  states  the  matter 
properly  :  "  If  any  one  wilt  look  through  two  lenses, 
one  ))laced  over  the  other,  he  will  see  everything 
much  larger  and  clearer." 

J.  Baptista  Porta  (abont  1560)  states  :  "If  you 
know  how  to  eombiue  a  convex  and  a  concave  glass, 
one  of  each  sort,  you  will  see,  far  or  near,  objects 
larger  and  clearer. '  He  is  believed  to  have  invent- 
ed the  camera-obscura  about  this  time. 
.  Dr.  Bee  says  (1570)  that  "perspective  glassra" 
will  enable  a  commander  to  ascertain  the  strength  of 
an  enemy's  forces  ;  referring  apparently  to  an  opti- 
cal instrument  then  in  use. 

Leonard  Dij^s  (about  1571)  appears  to  have  been 
able,  "  by  projiortional  glasw^  duly  situate,"  to  dis- 
■  cover  things  afar  off,  read  letters  and  inscriptions  on 
coins  at  a  distance,  and  tell  what  was  passing  seven 
miles  off.  Such  is  the  claim  in  his  son's  book, 
moond  edition,  pnblishe<l  in  1591. 

Jansen  (about  1608),  a  speetacle-nuiker  of  Middle- 
burg,  Holhnd,  was  struck  by  the  effect  of  a  concave 
and  a  convex  lens  held  in  the  proper  relation  and 
distance,  for  the  purpose  of  onservation,  he  tixed 
the  glasses  on  a  boanl  in  proper  Ttosttion,  and  after- 
wards in  a  tube.  He  seems  to  iiave  considered  it 
interetting  but  not  valuable,  and  Prince  Maurice  of 
ITassau  became  possessed  of  it. 

Lipperaheim,  also  of  MMdleburg,  seems  to  have 
been  concerned  in  it  in  some  way. 

Another  claimant  of  the  Invention  aboot  the  same 
date  is  Hetius,  who  was  a  glasM-cutter,  and  casually 
observc'd  the  effect  of  a  concave  and  convex  lens  held 
in  line  in  the  hands.  The  three  latter  idsimants  had 
their  supporters  as  the  authors  of  the  invention. 

Descartes,  who  liveil  near  tha  time,  supported  the 
eloiiDi  of  Hctiufl.  Bprelli,  idxmt  1660,  examined 
the  qneation,  and  decided  in  favor  of  Janaen  and 
lippersheim.  Porta  is  said  to  have  hastened  his 
d^h,  which  happened  in  1615,  by  the  fatigue  and 
uudety  incnrml  in  supporting  his  claims. 


Galileo  had  a  hint  of  the  Invention,  studied  it  out, 
and  made  a  telescope  which  he  soon  put  to  use.  See 
TekESCOPE. 

Kepler  (1671  -  16S0)  was,  perhaps,  the  first  to 
state  with  precision  the  effects  of  lenwA  in  making 
the  pencils  of  light  convei^  or  diverge.  He  showed 
that  a  plano-convex  lens  makes  rays  that  werr  paral- 
lel to  its  axis  to  meet  at  the  distance  of  the  diameter 
of  the  sphere  of  convexity ;  but  that  if  both  the 
sides  of  the  lens  be  eqnaily  eonrex,  tlie  mya  will 
have  their  focus  at  the  distance  of  the  radios  (tf  tlu 
cirrle  corre^ndlng  to  that  degree  of  convexitv. 

CavalUeri  laid  down  the  rules  in  regard  to  lenses 
whose  sides  are  uneqnally  convex.  As  the  sum  of 
both  the  diameters  is  to  one  of  them,  so  is  the  other 
to  the  distAnce  of  the  focus.  The  rule  for  convex 
jl^assea  is  KpplIcaUe  to  conoaft',  with  the  differ- 
ence that  the  focus  it  on  the  contrary  side  of  the 
glass. 

Kepler,  in  his  "Catoptrics,"  explains  the  ratio- 
nale of  the  system  of  lenses  in  a  telescope.  Scheiner 
constructed  one  on  this  principle  in  1630.  His 
description  is  as  follows :  "  If  you  inseit  two  similar 
lenses  (that  is,  both  convex)  in  a  tube,  and  place 
your  eye  at  a  convenient  d^tance,  you  will  see  all 
terrestrial  objects,  inverted  indeed,  bnt  magnified 
and  very  distinct,  with  a  conndenble  extent  of 
view."  Be  afterward  added  two  more  glasses,  which 
reversed  the  image  and  Inooght  It  to  the  natural 
position. 

Kbeita  was  the  first  to  employ  the  combination  of 
three  lenses,  the  terretirial  UUicope. 

Soellios  of  Leytbm,  Descartes  (1696-1650),  and 
LeibnibE  (1646-1716)  stated  the  doctrine  of  refrae< 
tion  more  or  less  fully ;  and  Grimaldi,  an  Italian 
painter,  demonstrated  the  ellipticity  of  the  son's 
image  after  refraction  throng  a  prism  ;  Newton 
(1642-1727)  determined  that  it  was  owiiig^  to  the 
difference  in  the  refrangibility  of  the  tespecnve  por- 
tions of  the  nya. 

Newton  anppoaed  that  rrfra/iion  and  dupenitm 
were  indissolnbly  united,  but  Dollomi  demonstrated 
Uiat  by  using  two  different  kinds  of  glasa  he  could 
abolish  the  color,  and  yet  leave  a  rendue  of  refrac- 
tion. 

Rrfradion  has  reference  to  the  deflection  of  the 
ray,  diapcrtion  to  the  divei;^ng  of  the  components 
of  Uie  ray.  Incident  to  the  different  tefhmgibility  of 
the  parts  of  which  it  is  constituted.  IHapertion  is 
therefore  deeompotitum,  while  re/racfion  is  bending 
at  an  angle.  The  direction  of  the  dispenion  depends 
upon  the  form  of  the  surface  on  which  the  ray  im- 
mnges  ;  the  extent,  upon  the  nature  of  the  metiium. 
The  fiat  face  of  a  vertical  prism  gives  a  strictly  lat- 
eral divergence,  and  simpfy  widens  the  ima^,  the 
colors  resulting  from  the  decomposition  taking  up 
tlieir  planes  In  parallelism,  the  rvd  as  the  least  re- 
fractive at  one  edse,  and  the  violet  as  the  most 
refractive  at  the  other  edge.  There  is  also  a  non- 
visible  portion  of  spectrum  at  each  end  ;  heat  at  the 
red  end,  actinium  at  the  violet  end. 
.  The  amount  of  ditpersim  of  light,  or  the  length 
of  the  speetrnm  formed  by  prisms  having  the  mnu 
refiwting  angle,  varies  greatly  in  different  media. 
Newton  supposed  that  the  ditperaion  was  aln-ays 
pro[)ortiona\  to  the  rcjreuiion,  but  Dollond  ascer- 
tained that  although  the  average  rffradion  of  tlie 
niy  might  be  the  same  in  two  media,  yet  the  dieper- 
non  or  divei^ng  effect  mi^t  be  much  less  in  one 
than  in  the  other. 

Ealer  (1707-88)  was  the  first  to  state  that  ft 
must  be  possible  to  produce  an  achromatic  lens  by 
using  media  of  different  densities.  Dollond,  in  try- 
ing by  experitneiits  to  disprove  this  sui^tosition. 
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provi^  its  truth.  H«  adopted  flint  and  crown  glass, 
wliich  have  a  ditference  in  refractive  powers  in  favor 
of  the  latter,  accompanied  by  a  still  greater  differ- 
ence in  (lispenive  powen  in  favor  of  the  former.  He 
took  two  lenwa,  one  concave  and  the  otber  ctmvex, 
—  wliich  an,  in  effect,  equal  to  two  prisms  refracting 
in  different  vws,  — ao  arranged  that  the  dispersive 
powera  of  the  mnt^^lass  would  be  corrected  by  the 
crou-n-glass,  and  the  image  produced  by  the  excesa 
of  n'fraction  of  the  latter  would  be  auffliuently  oulor- 
less  for  the  pnrpose. 

Tlie  difficftlties  incident  to  ]vocnring  lenaati  of 
bomoseneouti  <{uality,  laive  size,  and  fine  from  itris, 
have  beeu  very  great,  and  deserve  a  passing  notice. 
Sir  Isaac  Kewton  declared  tliem  iuaurmoantable,  Mid 
the  Eueliiih,  French,  and  Germans  of  the  last  ceu- 
tury  labored  hanl  at  thtf  problem.  The  Academy  of 
Sciences  at  Paria  offered  prizes,  and  subsequently  a 
KHnmission  consisting  of  Ueraehel,  Faraday,  Dolloml, 
and  Bo^t  were  inducted  to  pursue  (He  inquiry. 
The  excise  system  of  England  at  that  time  sat  like 
a  foul  bird  u)mn  all  tne  nests  where  glass  waa 
hatched,  and  prevented  the  experiments,  tying  the 
hands  of  this  noble  quarternion  of  philosophers  with 
a  few  yards  of  red  tape  applied  by  some  seedy- 
looking  individual,  with  a  pen  behind  hii  ear  and 
DO  speculation  in  his  e^e. 

Uunich  at  last  earned  the  palm ;  her  skill  being 
ori^nally  deriveil  from  Guiuand,  a  poor  peasant  of 
Neufcliatet,  Switzerlantl,  who  was  brought  up  to  the 
mtch-trade.  He  made  experiments,  and  gradually 
■hifted  himself  into  the  manubctUK  of  optical  in- 
strumenta,  fiaaUy  allying  himself  with  Utzschneider 
sad  Frauenbofer  of  Munich,  whose  establiidinient 
yet  has  a  worid-wide  refutation :  he  succeeded  in 
soldering  gbua*  Pun  disks  of  flint-^ass  were  ex- 
hilated  in  London  in  1851,  having  a  diameter  of  29 
inches  and  weighing  224  pounds. 

Ouinaud's  mode  of  making  lenses  is  stated  by  Mr. 
Fellatt  to  have  cousiBted  in  stirring  tlie  glass  while 
at  the  highest  point  of  fusion ;  cooling  down  tbe 
entire  contents  of  the  pot  In  a  mass,  and  when  an- 
nealed and  cooled,  sepantinff  unstriated  portkms  by 
eksTage,  afterwards  softening  the  piece  in  cloy 
BK^ds  which  gave  the  shape.  The  plan  has  been 
pamwd  by  his  successor. 

A  powerful  lens  was  made  some  years  since  by 
Paiker  of  London.  It  was  of  flint-glass,  S  feet  in 
diameter ;  3^  inches  thick  at  the  center ;  focal  dis- 
tance, 6  feet  8  inches ;  diameter  of  this  burning 
{ocas,  1  inch  ;  weight,  212  pounds.  The  rays  re- 
fracted by  this  lens  were  received  on  another,  the 
diameter  of  which  in  the  frame  was  13  inches,  and 
its  focal  length  29  inches.  This  reduced  the  diame- 
ter <^  the  burning  focus  to  ^  inch,  qnadnipling  its 
power.    It  coat  $8,600,  and  melted  :  — 

Pan  gold       .      .      .      ,  SQ  grsliu  in  4  Meoods. 
BUm  ....  -       .  - 

Copper  .... 
PkdnDin  . 
Can-IroD  (a  cube)  . 
Stcd  .... 
Coamion  Blala 

An  «nermld 
Cijrtal 

Un  .... 
Flfait  .... 
Ja*p«r  .... 
CanwHsB  . 
Pntwi'rtooe. 

Wood  burned,  immediately  ;  water  flashed  into 
■tnm  ;  bones  fell  into  a  calcined  form  at  once. 

This  glass  was  carried  to  China  by  I»rd  Macart- 
tKS,  and  waa  1^  in  Pekin.  It  was  probably  stolen 
or  dsstnyed  Id  the  sacking  of  the  atunmer  palace  by 
thealliei 
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A  flint-glass  lens,  weighing  224  pounds,  waa  ex- 
hibited at  the  London  ^position,  1851. 

A  bumin^*lens  of  ptat  power  may  be  obtaiued  by 
fixing  two  cinmlar  disks  of  thin  glass  at  the  oppo- 
site ends  of  a  tube,  say  1  inch  long,  and  injecting 
into  the  space  between  them,  uuder  pressure,  tur< 
pentiue,  bleached  oil,  or  other  liquid  of  high  refrac- 
tive power.  When  the  glass  attains  the  rfquit:(id 
curvature,  close  the  stop-eock  and  mount  the  fluid- 
lens  for  use. 

The  lens  of  the  new  Naval  Observatory  at  Wash- 
ington has  been  made  by  Alvan  Clat4c«  &  Sons,  of 
Cambridgeport,  Mass.  It  is  26  inches  in  diameter ; 
the  telesoope  is  now  in  working  position  in  the  build- 
ing erected  for  it  under  the  superintendence  of  Fn>> 
feasor  Newcomb. 

See  tlie  following  varieties :  — 
AotuomattE  leni.  MeolseuB. 
ApUiutle  lena  UleroMopio  Imm, 

Bnll's-ajru.  Multiply' fnff-leni. 

Coddiagton  lens.  Olt]«ct-gUM. 
CoDcaTo-ooDTH  IMW  Orthoaeopic  leas. 

CoadeniinE-leas.  PeMle. 
Convex  leu*.  PnlMopk  leni. 

Convexo-concsTe  Ins.  Photognphlc  leoa. 

ConTexo-convsx  Isoi,  Plano-concare  leui. 

CioMed  Iwu.  Plfiao-eoDTCx  l«us. 

Cylindrical  ku.  Pol^ optron. 

DtMsusttc  lea«.  Potjseope. 
DtamoDd-Ieni.  PoIj-momJ  leas. 

Doable-coneava  Isga  SpectMl»-lMiB. 
Double-eoBvea  km  S[riierlcat  hnu. 

Doublet  fipbereoneter. 
Eje-fflaRs.  Spot-lew. 
Bre-leUL  Stanbopo  leos. 

neia-lens.  FtereoKiqrfc  lent 

Fluid-lens.  Tekarople  leas.  , 

InuneratOD-laos.  Triplet. 
LvnUcnla.  Tanilali>leiis. 

iMMtU. 

{Letia  Orindittg.)  Lenses  ate  so  ground  that  their 
faces  shall  form  a  portion  of  a  spherical  surface. 
The  tools  employed  are,  flrst,  a  concave  shell  of  cast- 
iron  (a.  Fig.  2902).  This  is  cast  from  a  wooden 
pattern  of  the  true  ctirvature  of  the  lens,  formed  by 
means  of  a  templet  having  a  radius  equal  to  Uiat 
the  required  curve,  and  by  it,  with  the  aid  of  coarse 
emery,  the  lens  is  gronud  approximately  to  the  true 
form.  Two  temfdeta,  one  convex  and  the  other 
concave,  are  made  of  sheet-braas  or  copper,  or,  for 
large-sized  lenses,  of  crown-glass.  These  serve  as 
guides  for  turning  the  convex  and  concave  ioola  b  a 
to  a  proper  sphericity. 

The  piece  of  glass  of  which  the  lens  is  formed  is 
clipped  around  the  edges  to  bring  it  to  a  circular 
form  by  means  of  flat  pfiera  of  soft  iron,  which  does 
not  slip  from  tile  glass  as  steel  would,  leaving  it  of 
soarewhat  greater  diameter  than  the  liniHhled  lens, 
and  is  then  attached,  by  means  of  cement,  to  a  con- 
cave, circular  holdiast,  somewhat  smaller  than  the 
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lens.  The  concave  tool  a  is  now  used  for  bringing 
the  glass  to  a  spherical  snrfaoe.  For  this  purpoee 
emery  is  employed,  coarser  at  first  and  tiien  finer,  as 
the  face  of  the  lens  begins  to  assume  its  true  fonn. 
The  tof>l  a  is  turned  both  circularly  and  transversely 
of  the  lens,  so  as  to  bring  the  two  surfaces  in  con- 
tact in  every  possible  position  in  order  to  insure  per- 
fect s()bericity.  From  time  to  time  tbe  concave  tool 
b  is  ground  in  a  dmilar  way  upon  the  convex  tool  e, 
in  order  to  {mserre  the  oormotness  of  its  surface. 
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The  kiu-ii  pcdiilied  in  aaa  tt  tha  bon  ibdls  a,  th« 
interior  of  which  is  coated  with  cement,  over  which 
a  piece  of  cloth  is  placed  and  pressed  into  shape  by 
the  convex  tool.  This  ia  covered  with  pntty  powder 
(peroxide  of  tin).  The  manipulations  are  sunilar  to 
those  jnst  described.  Finally,  the  edges  oi  the  lens 
are  ^und  to  tbeir  true  diameter. 

d  IS  B  convex  tool  or  runTier  of  cast-iron,  (tf  abont 
i  inch  lesa  radius  than  the  templet,  used  as  a  sup- 
port for  common  glasses,  a  number  of  which  are 
ground  together. 

Another  contrivance  for  polishing  lenses  and  other 
bodies  of  spherical  form  consists  of  a  cup  connected 
by  a  ball-and-NOcket  joint  and  a  bent  arm,  with  a 
rotating  upright  shaft  set  concentric  to  the  body  to 
be  poluheu.  The  cu|^  being  set  ecceotricatly  on  the 
joint,  has  an  independent  rotation  at  the  same  time 
that  it  revolves  around  the  common  axis.  This 
prevents  any  part  of  the  surface  of  the  cup  from 
coming  iviteatiHlly  in  contact  with  the  same  parts  of 
the  hwLy  which  is  being  ground  or  polished. 

lisn-tlo'u-la.   A  sniaU  lens. 

Le-ptne'-watoh.  A  Hat  form  of  watch,  invent- 
ed by  licpiiie  of  Paris, 

The  wheels  are  held  by  bars,  technically  called 
eockt,  instead  of  being  pivoted  in  two  puailel  circu- 
lar plates. 

Ut-oS  ( fVeaving. )  An  amngement  in  a  loom 
by  which  the  yam  is  paid  off  from  the  beam  at  such 
a  rate  as  it  shall  lie  reqnired  by  the  weaving-process^ 
and  which  ia  dependwit  upon  the  rate  of  tne  piok$t 


Wit- 


the  suEes  of  the  war^  and  weft  thread,  the  compact- 
neaa  with  which  it  u  beaten  up  bv  the  lay.  The 
iake-up  is  the  winding  on  to  the  doA-ieam  of  the 
completed  web,  and  proceeds  coincidently  with  the 
M-AjT  from  the  yam-beam.  Regularity  of  lei'Off  is 
secured  by  making  the  rate  of  surface  motion  of  the 
yam-beam,  depend  upon  the  tension  of  the  yam ;  uid 
the  rate  of  revolution  of  the  beam,  to  secure  equal 
■peed  of  let-off,  will  become  ra^dd  as  the  bulk  of 
yarn  diminishes  upon  the  renter.  The  devices  for 
this  purpose  are  nnmerouL  In  the  example,  the 
same  cam  operates  both  the  bike-up  and  let-off 
devices ;  the  strain  of  the  yam  on  the  whip-roU  T 
operates  through  the  arm  S  and  rod  Q,  pawls  which 
act  upon  the  ratchet  by  which  the  yam-beam  B  is 
rotated. 

Letter,  (PriTUing.)  A  character  used  in  print- 
ing. Type  either  of  metal  or  wood.  Used  enlleo- 
tively  to  represent  typ^  as  "a  case  o£  letter,"  "a 
font  of  letter.'.' 

Fixt  letter ;  a  type  witli  body  and  lace  hnad  in 
proportion  to  its  h^L 


Zean  lettw ;  type  thin  or  narrow  in  pn^ortion  to 
its  higbt. 

Body  letter ;  that  type  in  which  the  main  portion 
of  a  book  or  paper  is  printed.  It  consists  generally 
of  a  font  of  typq  containing  Roman  C A  PI  T ALS  (capa.^ 
SMALL  CAPITALS  (small  caps.).  Small  letters  (lower 
case),  with  a  proper  proportion  of  ITALIC  CAPS, 
and  italic  Imcer-ease  letters.  Technical  works  require 
numerous  sorts  in  addition  to  the  above.  See  Font. 

Body  letter  is  distingnishable  the  aiie  of  the 
type,  uioee  in  most  common  use  beiug — 

pNri. 

Ague. 

Miuion. 
Brevier. 
Boui:geoi9. 
Long  Primer. 
Small  FicEL 
Pica. 

ffalf-minitm,  half-brevier^  and  diamcmd,  azes 
smaller  than  pearl,  are  used  in  notes  of  refermce, 
sido-notes,  etc,  but  rarely  for  body  letter.  Srtgliak, 
Golumbiaiiy  great  primer,  and  parcujon,  larger  than 
pica,  are  lued  in  circulars,  display,  and  some  le^ 
works.  Sizes  larger  than  these  are  multiples  of  a 
smaller  body  (generally  pica,  known  as  2-lme  pica, 
3-line  pica,  etc ),  and  are  used  in  printing  posters. 
The  body  of  lettera  differa  with  vanoos  type-found- 
era.  Kon^mreil  is  oenerally  about  one  twelfth  of 
an  inoh ;  i.  e.  twelve  lines  of  nonpareil  measure 
one  inch  down  the  column.  Pica  is  double  nonpa- 
reil ;  12.1ine  pica  type,  thmfore,  measuna  aboat  two 
inches  in  liiglit. 

Letter  is  characterized  by  various  names,  accord- 
ing to  the  face.  Besides  roman  and  italic  body  type, 
which  may  be  old-ttylt,  new-«tyle,  Scoteh-faee,  li^Mt- 
face,  Aatr4uM,  etc.,  job  printers  use  a  great  variety 
of  letter  in  the  varied  stvlea  of  printing.  Ooth^ 
antiqut,  Bunic,  Celtic,  Stack,  Oerman  text.  Old 
EitgliaK,  teripl,  title,  and  scores  of  others  might  be 
enumerated.  Nearly  all  of  these,  beaides  being  cast 
to  all  the  sizes  before  mentioned,  are  made  extra 
et»tdm»ed  (very  lean),  e<mdau»d,  ttaudard,  and  ca»> 
panded  (fat). 

Type-founders,  to  snpplv  alt  the  orden  they  are 
likely  to  receive,  are  CMnpelled  to  keep  oa  hand  aev< 
end  thousand  varieties  of  letter,  or  the  matrixes  for 
casting  them. 

Aaoendiag  and  (feseouijii^Ietten  extend  respective- 
ly above  and  below  the  general  level  of  the  line 
b  d  1  are  examples  of  the  former,  p  q  y  of  the  latter. 

femsd  letter.  Where  some  prartion  of  the  face 
overhangs  the  body,  as  the  dot  M  an  f,  Nearly  all 
the  long  letters  in  italic  and  script  fonts  are  kerned. 

Accented  letter  (see  Font). 

Let'ter-bal'anoe.  A  device  to  weigh  letten  for 
mailing.    See  Letter-scale. 

Z«t'ter-boaTd,  ^Printing.}  A  board  on  which 
pages  or  columns  of  type  are  temporarily  placed. 

Lattw>4K».   One  to  receive  letters. 

1.  A  locked  box  attached  to  a  post  in  the  pnUic 
street,  for  oonvenience  of  mailing,  the  lettera  b^ng 
gathered  from  time  to  time  by  carriers. 

The  box  (Fig.  2904)  is  for  attachment  to  a  lamp- 
post. The  letter-passage  in  the  top  has  a  cover 
whose  cam-proj(ft?tion  operates  a  lever  inside,  and 
the  lever  is  connected  to  the  free  edge  of  the  hinged 
pUte,  so  as  to  close  the  aperture  between  the  ^irtM 
when  the  lid  is  raised,  when  the  lid  is  closed,  the 
letter  slides  off  the  plates  through  the  aperture. 

2.  A  box  attachm  inside  a  door  to  catch  the  let- 
ten  and  cards  left  by  carrien  or  callers.  The 
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Fig.  2B06. 


iMttr-Box. 


door-plate  has  provision  for  a  alip  con< 
tuning  the  ouue  of  the  occupaut,  and  l. 
hu  a  nap  covering  a  chute  leading  to  a  f^;i'r/-!iniir 
letter-box,  whoae  serrated  plate  prevents 
the  sarreptitions  abstraction  of  lettera  from  the  out- 
aide. 

8.  An  office-box  to  hold  letters  accumulating  dur- 
ing the  day,  awaiting  niail-tiine. 


V%.20O6. 


Lettw-ooe.    1.   (Priniing.)    A  partitioned 
tray  in  which  assorted  letters  are  placed.    A  ease. 
2.  A  ])ortfolio. 

Lef  tor-olip.  A  spriug-clasp  to  hold  letters  or 
other  memorandn  together. 

Lef  ter-^e.  A  box,  case,  folio,  or  envelope,  for 
containing  letters  to  which  reference  is  required  to 
be  made. 

a  is  case  with  labeled  drawers. 

b  a  one  of  the  drawetv  belonging  to  a,  having  a 
spring  flap  to  hold  down  the  letters. 

e  is  a  drawer  with  a  spring  to  compact  the  letten 
against  the  end. 

d  is  a  box  with  labeled  divisions  and  falling  flap 
and  lid. 

e  has  pockets  with  lifters. 

/  has  trays  which  slide  into  cases. 

{7  ia  a  tray  with  a  let-down  front. 

A  is  a  tray  with  a  spring  follower  to  keep  down 
the  letters  compactly. 

t  has  two  three-sided  pieces,  which  are  drawn  to- 
gether by  springs  to  embrace  the  ]Miper8. 

J  has  racks  with  notches  which  bold  the  cross-bar 
upon  the  follower- board  above  the  pile  of  letters. 

k  has  H  tray  with  a  back,  and  a  brace  which  locks 
against  the  pressure-board. 

I  shows  a  pressure-board  held  against  the  papers 
by  a  spring. 

m  has  a  shifting-board  which  may  be  rigid  in  any 
position.  On  the  left,  the  shifting-board  is  shown 
separately. 

n  has  a  lazy -tongs  arrangement  to  connect  the  two 
boards. 

o  has  a  spring  wire-clamp. 

p  has  a  cord  and  locking-plate, 

q  has  flaps  like  a  portfolio,  and  a  binding-damp 
at  the  back. 

Let'ter-lng-box.  (BotMinding,  Oe.)  A  case 
to  hold  a  set  of  movable  type  when  composed  to 
fom)  a  name  or  address,  for  lettering  books,  mark- 
ing linen,  etc. 

Lcftar-lng-tooL  A 
stamping  the  gilt  titles 
on  tne  oaoks  of  books.  2807. 
For  titles  in  common  use, 
as  "Atlas,"  "Holy  Bi- 
ble," etc. ,  the  whole  word 
or-words  are  cut  on  the 
fkce  of  the  tool.  In 
other  cases  movable  type 
of  various  sizes  are  pro- 
vided, which  are  actuat- 
ed in  a  slot  fitted  to  receive  them. 

I«f  tar-4ook.  A  lock  whose  bolt  is  surrounded 
by  several  rings  having  notches  throngh  which  a  set 
of  studs  on  the  bolt  must  pass  before  the  lock  can 
Im  opened.    These  notches  are  so  arranged  as  to 

i^.ssoe. 


hookbinder's   tool  for 


LtUtring-  Ibol. 
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LrtUr-Loek. 


firevent  the  passage  of  the  bolt  except  when  certain 
rtters  on  a  series  of  exterior  rings  are  brought  into 
line  with  each  other  so  as  to  form  a  particular  word 
or  combination  on  which  the  lock  has  been  set. 
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It  in  TRentioned  in  Beanniont  and  Fletcher's  play 
of  <*Th8  Noble  a«iitlrman."  1615. 

"  A  otp-mw  fbr  jour  IIimd  and  jaar  pUt«, 
mth  a  itnngD  lodi  that  ofw  with  A.  H.  E.  N." 

Regnier,  about  the  middle  of  the  aeTent«enth  cen- 
tury, made  improvements  in  the  letter-lock,  and  is 
generally  credited  with  ita  invention,  though  this 
DM  been  contested.  His  lock  is  thus  described : 
"  Brood-  steel  rings,  four,  five,  or  eight  deep,  upon 
each  of  which  the  alphabet  was  engraved,  turned 
upon  a  cylinder  of  steel,  and  the  lock  only  separated 
when  the  letters  forming  a  [larticular  word  were  in  a 
straight  line  with  one  anotliur.  This  word  was  se- 
lected from  among  a  thousand,  and  the  choice  was 
tt|e  secret  of  the  purchaser.  Any  one  not  knowing 
the  word  might  turn  the  ring  round  for  yean  with* 
out  finding  the  right  one." 

Z«f  ter-pa'par.  (Paper.)  Paper  of  post  or  note 
size,  for  epistolarv  use.  The  ordinary  size  of  post  is 
10  X  16  inches  wnen  ^fiat,  and  8  x  10  when  folded. 
Kote>paper  is  smaller,  and  Tories  in  aise  much. 

Iiet'ter-praM  Pctaitlnc.  The  oidinary  form  of 
printing  in  which  the  mlient  device  b  inked  and 
the  ink  transferred  to  a  sheet  which  is  pressed  there- 
npon.   See  Printinq. 

Lattar-panoh.  A  steel  punch  having  a  letter 
engraved  on  its  end.  Such  are  uaed  to  make  ma- 
trixes for  type  ;  olse  to  nurk  other  articles  of  metal 
1^  giving  an  impression  thereon  when  ruck  by  a 
hammer. 

LtVtaHoale.  A.  faoknoe  for  weighing  letten 
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ond  papaia  for  mailing.  That  shown  has  o  gradu- 
ated D«m  with  figures  upon  its  flat,  npper  sicfe. 

Other  forms  are  snspensory,  having  spiral  springs, 
or  rest  upon  a  stem  supported  by  a  spnng. 

I«t'ter-4tuttp.  A  form  of  stamp  for  defadng 
postage-stamps  ;  or  for  attaching  the  place  of  mau- 
ing,  destination,  notices  for  carrier,  deficient  pottage^ 
"  too  late,"  "  forward,"  and  what  not. 
'  The  United  States  PosNOfflce  Department  uses  a 
hand-stomp  for  postmarking  letters  and  caniwliug  or 
defacing  their  postagostamps.  The  tool  consists 
of  two  smoll  cylimlera  about  an  inch  opart,  Um- 
tened  to  a  wooden  bundle.  One  cylinder  beare  type 
for  the  postmark,  which  may  be  removed  and 
changed.  The  other  cylinder  carries  a  cork,  ita  fatM 
generally  cut  in  the  form  of  a  star,  cross,  or  some 
fanciful  device.  This  cork  is  struck  upon  the  post- 
age- stamp  by  the  same  blow  which  imprints  the 
postmuk  upon  the  envelope.  The  stomp  is  inked 
by  a  dab  upon  a  piece  of  printers'  roller-composition. 
Letters  to  ne  postmarked  ore  ajveod  oat  npcm  a  table 
covered  with  leather  or  rubber,  and  ore  postmarked 
and  their  stamps  canceled  as  fast  as  blows  can  be 
struck  with  the  postmorkiiig  and  canceling  stamps 


or,  when  the  latter  is  in  the  hands  of  an  expert, 
nearly  as  fast  as  a  person  oan  count. 

Stamps  bearing  such  legends  as  "S  due,"  *'mis- 
sent,"  "forward  to  writer, '  etc.,  are  sninll  aticks  of 
boxwood,  about  41  inches  long  and  I  inch  in  diame- 
ter, turned  to  a  handle  at  one  end,  and  the  words 
engraved  on  the  other.  They  are  stmck  upon  the 
letters  in  the  some  way  as  the  postmarking  and  can- 
celing stamps.  Metollic  stamps  were  fnnneriy  used 
for  this  purpose,  but  they  have  been  nearly  or  quite 
superseded  by  those  of  vooA. 

In  the  General  Post-Office,  Loudon,  140  stamp- 
canceling  machines  are  employed.  The  object  is  to 
deface  the  stomp  on  letters,  ond  impress  the  date^ 
which  can  be  done  with  one  machine  at  the  rate  of  200 
letters  per  minute.  It  consists  of  an  oppsnius  In 
which  toe  letters  are  ranged  in  raws,  ondhasadonbla 
joint,  BO  that  it  can  run  to  and  fro  with  a  nnge  of 
abont  a  yard.  The  dies,  of  wliicli  there  are  two,  — 
one  for  effacing  the  postage-stamp,  and  one  for  im- 

[tresung  the  date,  —  are  filed  to  one  frame,  and  are 
nked  by  the  same  roller,  which  is  alwRys  kept  la 
contact  with  o  long  iwrous  pod,  curved,  to  ooiutnde 
with  the  path  of  the  roller,  as  it  runs  down  to  pass 
over  tl)^  dies,  or  up  out  of  their  way.  The  ink- 
reservoir  lies  on  the  pad,  which  is  kept  saturated. 
One  blow  from  the  hand  of  the  operator  impresses 
both  stampe.  Fonr  stout  wires  aronnd  the  enacing- 
die  project  a  little  beyond  it,  so'  that  in  stam^ng 
letters  with  bulky  inclosures,  the  )xirtion  of  the  en- 
velope to  be  stamped  mav  be  pressed  flat  before  it  is 
brought  into  contact  with  the  die. 

Z«ttills-dowiL  {Metal-toorhing.)   The  process 
of  lowering  the  temper  of  a  steel  tool  or  spring, 
which  has  been  made  flint  bani  and  then  rmuced 
by  heating  to  the  degree  of  hardness  retjuired.  In 
lowering,  the  temper  is  known  by  the  color  reached. 
See  Trkpeuino. 
Le-Tutiiw.  {FlaMe.)  A  kind  of  silk  doth. 
LsT'a-tor.   (Su^gieal.)   A  lever  for  ndsing  ■ 
depressed  portl<Hi(^  the  skulL  It  belongs 
to  the  trephine  case, 

Lev'ee.   An  emiionkment  to  restrain 
water,  ond  of  o  mojniitude  such  as  those 
of  the  Misslssii^  Ganges^  HoUaud,  Po,  Tliome^ 
etc. 

The  principal  rivers  noted  for  the  periodical  rising 
of  their  waters  are  the  Nile,  the  Ganges,  the  Eu- 
phrates, and  the  Mississippi.  Of  these,  the  Nile, 
■which  flows  from  the  mountains  and  lakes  of  Central 
Africa,  begins  to  rise  in  June,  ond  by  the  middle  of 
August  attains  an  devotion  of  24  to  S8  feet  in  the 
upper  country,  and  less  towards  the  mouth,  the  in- 
undation flooding  the  cultivatable  valley  of  Ef^pt- 
Tlie  Egyptian  embankments  are  describeH  by  Herod- 
otus and  Straba  The  Ganges,  flowing  from  the 
Himalayas,  rises  S2  feet  from  April  to  August,  and 
creotes  a  flood  of  lOOmiles  in  width.  The  Euphrates, 
from  Mount  Ararat,  rises  12  feet  between  March  and 
June,  and  covers  the  Babylonian  plains.  The  Mis- 
sissip^  rises  with  the  melting  of  the  snows,  its  various 
tributaries,  the  Hiasouri,  Ohio,  Ariconsas,  ond  Bed 
rivers,  turning  in  their  supplies  from  the  elevated 
interior  rwions.  At  a  distance  from  the  ocean  its 
rise  is  50  feet,  while  nearer  the  aea  its  rise  is  con- 
siderably reduced  by  the  vast  tract  which  it  covers. 

The  Jiissiasippi  was  discovered  by  De  Soto,  1&4^ 
and  explored  at  its  npper  end  by  Fotiier  Morqoette 
and  M.  Joliet  about  1672.  M.  La  Salle  traversed 
its  whole  length  in  1677,  and  De  Iberville  was  the 
first  to  enter  it  from  the  sea. 

The  dikes  of  Holland  are  marvelous,  and  ore  re- 
ferred to  under  Dike,  Draining  (which  see).  The 
Haarlem  I^ke  is  one  of  the  lotest  recoveries  from  the 
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sea.  It  was  15  miles  long  and  7  hroad,  and  was 
drained  bv  etnljanViug  and  puminng,  the  work  being 
completed  in  1852.  Three  steam-engines  were  eni* 
ployed  for  BevenU  years.  (See  Pun  Fi  no-engine  ; 
also  pages  116,  739.)  It  is  now  proposed  to  inclose 
ntl  pomp  ont  the  ^yder  Zee,  »  part  of  which  was 
onoe.  haUtahle  bnt  was  orenrhelmed  by  a  atorm 
which  tore  down  the  dikes. 

It  has  been  calcalated  that  nearly  nine  hundred 
thousand  acres  bare  been  gained  in  the  Netherlands 
by  diking  and  draining.  The  province  of  Zealand 
consists  of  islands  washed  by  the  sea  on  their  west- 
rm  coasts,  and  s^rated  by  the  many  channels 
throngh  which  the  Schdde  and  some  other  rivers 
find  their  way  to  the  ocean.  In  the  twelfth  century, 
these  islands  were  much  smaller  and  more  numerous 
than  at  present.  They  have  been  gradually  enlai^ed, 
and,  in  several  instances,  at  last  connected  by  the 
extension  of  their  system  of  dikes.  Walchefen  ia 
formed  of  ten  islets  united  Into  one.  At  the  middle 
of  the  fifteenth  centory,  Ooree  and  Overflakkee  con- 
nsted  of  separate  island  containing  altogether  about 
ten  thousand  acres.  means  of  above  sixty  sue* 
cessive  advances  of  the  dikes,  they  have  been  brought 
to  compose  a  single  isUnd,  whose  area  in  not  less 
than  sixty  thousand  acrra.  The  first  dikes  of  Holland 
are  attributed  to  the  Rmnans. 

A  levee  6,000  yards  in  length  defends  the  Rom- 
ney  Mareh,  Essex,  England,  from  overflow  by  the 
sea.  The  levee  was  made  during  the  occupancy  of 
Britain  by  the  Romans,  and  is  kept  in  f^ood  order, 
24,000  acres  of  rich  land  being  thus  obtained.  The 
tKah  water  in  the  ditches  passes  off  at  the  lowest 
state  of  the  tide  by  three  sluices. 

In  Lincolnshire,  England,  400,000  acres  of  fever- 
and-agoe  brerdiag  swamp-land  have  been  trans- 
formeid  into  flehb  of  wheat,  barley,  and  oats,  and 
excellent  meadows.    See  Sooop-whbrl. 

I«ev'eL  An  instmment  tor  indicating  a  horizon- 
tal line,  or  determining  the  position  as  to  horizon- 
tality  of  an  object  or  surface  to  which  it  if  applied. 
See  also  Contact-litil. 

The  KoBiaa  inBtnimeDta  for  leveling  were  the  libra 
aquaria  and  the  dioptera  of  Hipparcnns,  the  father 
of  astronomical  ge<wraphy.  The  name  is  derived 
from  liMla,  I^t.  a  oafance,  from  the  simiUuitv  in 
form,  the  long  arm  and  perpendicular  poet.  The 
word  libro  meant  to  level  or  to  weigh. 

The  libra  aquaria,  we  may  deduce  from  Titm- 
viua.  to  have  been  a  tube  with  nptnnied  ends  and 
iKilding  water.  It  was  probaUr  mounted  on  an 
axis  so  as  to  be  oscillated  like  a  balance  (^iftra),  to  ad- 
just it  on  a  vertical  plane.  Vitmvins  remarks  that 
Archimedes  bad  stated  that  a  snrface  of  water  was 
not  level,  as  it  partook  of  the  convexity  of  the  earth, 
yet,  he  observeii,  the  water  will  rise  in  tne  ends  of  the 
tubrt  ta  an  equal  hight  if  the  instrument  be  held  level. 

"The  soitace  of  water  ia  not  flat*  bnt,  on  the  con- 
trary, convex.  «i  a  spherical  shape.  On  tUs  ac- 
count, one  who  Is  on  the  sea,  wttn  a  llf^thoose  in 
the  distance,  first  descries  its  summit,  and  after- 
wards makes  out  to  discover,  little  by  little,  what 
is  below  the  snmmil,  all  of  which  was  before,  as  a 
matter  of  coarse,  concealed ;  for,  excepting  the  con- 
vexity of  the  earth,  tiiere  is  milling  to  hide  every 
other  part  hat  the  summit,  in  the  case  supposed."  — 
Al  KnUiKf  (twelfth  eentury)  in  "  The  Book  of  the 
Balance  of  Wisdom." 

Al  Khftzinl  was  at  the  court  of,  and  dedicated  this 
work  to  the  Saljfike  Sultan  Salter,  who  reigned  over 
a  large  part  of  the  Khalifate  of  BagiUil,  1117  -67. 
It  is  not  clear  that  he  was  identical  with  Alhazen, 
the  Iberian  Saracen.    (See  pages  141,  S12,  IIM.) 

Another  Roman  Isrel  was  the  cAotvftofes,  wUch 


wan  a  light  wooden  frame  about  20  feet  in  length, 
and  mounted  on  a  leg  at  each  of  its  extremities. 
The  longitudinal  piece  and  the  end  pieces  were 
braced  by  diagonala  marked  «-tth  vertical  lines.  A 
plumb-line  suspended  at  each  extremity  swung  over 
a  diagonal,  and  indicated,  by  reference  to  the  line^ 
the  norizontality  of  the  instrument.  It  was  much 
like  the  modem  level. 

When  the  wind  disturbed  the  quietude  xA  the 
plumb-line,  a  chan- 
nel in  the  upper  -  fl|r.mx 
edge  of  the  horizou- 
tal  bar  was  filled 
with  water.  When 
the  water  eqnally 
touched  each  end  of 
the  channel,  the  in* 
strument  was  can* 
sidered  level. 

Hariotte's  level 
has  a  long  surface  of 
water  made  so  as  to 
reflect  to  the  eye  on 
inverted  image  of 
the  object,  thr  -^rAwi 
where  the  t\nj  uIj- 
iecto  ipiifar  to  m.-.  t 
beingoHAU-vi!]  n  idi  |B|^bl!PML 
the  plw*^  wiitre  tbeM  ~~  r:;Jitr 
snrfaca  at  th?  wat«rV 
is  found, 

Casrini'i  level  has 
a  steel  mirror  pUced 
a  Uttle  before  tila 


obifct-glnm  of  a  telescope,  sus- 
pended pependicnlarly.  The 
mirror  makes  an  an^^e  of  46° 
with  the  telescope,  when  the  lat- 
ter is  brought  to  the  horizontal 
or  level  line. 

The  spirit-level,  used  by  car- 
penters and  builders,  is  an  in- 
stmment consisting  of  a  straight 
bar  with  a  slightly  curved  glass 
tnbe  containing  ucohol.   The  tangent  of  the  tube 
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ii  the  straight-edge  of  the  ituttranieDt.  For  snrrey- 
OTS,  the  iuatrumeDt  is  mounted  on  a  stand  and  tripod 
and  prorided  with  sights,  Tor  use  in  leveling.  One 
farm  is  shown  in  the  illustrutioQ  <a,  Fig.  t29IO>. 
The  apirit-tuhe  is  inclosed  in  a  hraaa  caae  aad 
mounted  on  a  stand,  whose  end  plates  are  pierced 
for  sights.  Screws  beneath  the  bed-plate  permit 
accurate  a4juatmeiit.    Inreutud  by  Thev^not. 

A  description  of  his  instrument,  accompanied  with 
figures,  was  first  published  in  the  "  Journal  des  Sa- 
vants," Paris,  November  15,  1686,  under  this  title  : 
"JfeKhine  nouvelle  pour  la  eonduiU  det  eaux,  pour 
lea  bdtimentat  pour  la  navigtUioTi,  tt  poar  la  plupart 
da  autra  aria."  The  instrument  is  there  called  an 
air<level ;  and  is  dewribed  aa  a  glass  tube,  hermeti- 
cally sealed  at  both  ends,  containing  spirtU  of  wine, 
which  do  not  freeze,  and  a  small  quantity  of  air 
forming  a  bubble.  It  is  stated  that  the  inBtmnient 
is  capanle  of  giving,  with  much  exactness,  the  direc- 
tion of  the  horizon,  the  neipendicaUr  to  the  horizon, 
and  vertical  angles  ;  ana  that  it  is  easier  to  make, 
mora  convenient  to  vms,  and  iudicatea  a  level  line 
more  readily  and  accurately  than  any  other  instru- 
ment. 

Parker's  level  (()  consists  of  a  glass  tube  of  small 
bore,  the  two  ends  being  bent  at  right  angles  and 
closed.  The  ends  are  ebont  three  inches  h^h,  and 
mariced  at  a  certain  level  i  the  tube  is  cbaiged  with 

anicksflver,  so  as  to  stand  at  the  marked  poiat  in 
it  tube-ends.  Floats  resting  on  tiw  smftoe  of  the 
mercury  have  stems  which  pass  outside  and  support 
ijf^ts  through  whioh  objects  are  viewed.  Tw  in- 
Btnunent  is  supported  on  a  tripod. 

Oravatt's  surveyor's  level  (e)  coosista  of  a  teleaoope 
provided  with  sinrit-levels.  It  is  furnished  with 
screws  for  minute  a^jastmenti  and  is  mounted  on  a 
tripod. 

Bibley'a  level  (d)  la  made  of  oasMron,  and  ia  a 
cheap  form  of  the  instrument,  possessing  sufficient 
accuracy  for  common  uses. 

At  one  end  it  is  provided  with  a  sight  having  a 
small  aperture  with  a  short  tube  attached.  At  tne 
opposite  end  of  the  level  is  a  rins  with  cross  wires, 
so  adjusted  that  the  center  of  the  sight  aperture 
ud  the  intersection  of  the  wires  are  levet  whan  the 
bubUfl  at  the  center  indicates  that  the  Instrument 
is  level. 

The  level  stands  on  a  circolar  graduated  table, 
from  the  center  of  the  under  side  of  which  is  sus- 

ended  a  plumb  in  tlie  usual  manner.  This  plumb 
ing  adjusted  over  ao^  point  (as  the  comer  of  a 
buiuing-lot)  and  the  tfrst  line  laid  oat,  stakes  can 
be  set  Tn  a  line  drawn  at  any  desired  angle  to  the 
first  line,  bv  simply  turning  the  level  upon  a  central 
pivot,  provided  tor  that  purpose,  the  required  num- 
ber'of  degrees  aa  indicated  on  the  graduated  table. 

Brown  s  level  (e)  is  shaped  like  a  pair  of  compasses ; 
the  cross-bar,  which  is  marked  at  midleogth,  shnts 
up  between  the  legs  when  closed  for  transportation, 
in  which  condition  the  instrument  resembles  a  walk- 
ing-stick.   It  has  the  usual  plumb-line. 

The  level  is  used  to  fina  a  line  parallel  to  the 
horizon.  Practically  siieaking,  two  places  are  on  a 
level  which  are  equallv  distant  from  the  center  of 
the  earth,  but  aa  the  line  of  sight  is  a  tangent  an<l 
does  not  follow  the  curvature,  in  an  observation, 
tho  excess  of  the  apparent  over  the  true  level  wilt 
be  7.9418  inches  at  a  station  a  mile  distant  from  the 
p^t  obsenraUon.  Hence,  proportioning  the  ex- 
cesses in  altitude  according  to  the  square  of  the 
diatanoes,  the  following  table  ia  obtained,  showing 
the  hight  of  the  apparent  above  the  tme  level  for 
every  100  yards  of  distance  on  the  one  hand,  and 
frtm  I  of  a  mile  to  14  miles  on  the  other. 
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100 

.026 

k 

0.05 

200 

.108 

i 

0.2 

800 

.231 

1 

0.45 

400 

.411 

1 

0.8 

600 

.648 

8 

£.8 

600 

.92S  ' 

8 

6.0 

700 

1.260 

4 

10.7 

800 

1.645 

6 

16.7 

900 

2.081 

6 

28.11 

1,000 

2.670 

7 

82. 6 

1,100 

8.110 

S 

42.6 

1,200 

8.701 

9 

58.9 

1,300 

4.844 

10 

66.4 

1,400 

5.088 

11 

SO.  3 

1,&00 

6.784 

12 

95.7 

1,600 

6.6S0 

18 

112.S 

1,700 

7.425 

14 

180.1 

Hebert  gives  the  following  Qlostntiona  the  u»- 
ful  application  of  the  table  :  — 

This  table  is  adapted  to  several  useful  purposes. 

FiraL  To  find  the  hight  of  the  apparent  level 
aboTB  the  true  at  any  distance. 

If  the  given  distance  is  in  the  table,  the  correc- 
tion of  the  level  is  found  in  the  same  line  with  it ; 
thus,  at  the  distance  of  1,000  vards,  the  correction 
is  2.67,  or  about  2^  inches,  and  at  the  distance  of 
10  miles  is  06  feet  4  inches.  But  if  the  exact  dis- 
tance is  not  found  in  the  table,  then  multiply  the 
square  of  the  distance  in  yards  by  2.57  and  then 
divide  by  1,000,000,  or  rat  off  six  places  on  the 
ri^t  for  decimals,  the  nist  are  inches ;  or  multiply 
the  square  of  the  distance  in  mikt  by  68  feet  4 
inches,  and  divide  by  100. 

Secondly.  To  find  the  extent  of  the  visible  hori- 
zon, or  how  far  an  observer  can  see  from  any  given 
hight  on  a  horiztmtal  plane,  as  at  sea,  suppose  the 
eye  of  the  observer,  on  the  top  of  a  ship  s  mast  at 
sea,  is  at  tha  hi^t  of  180  feet  above  toe  water,  he 
will  then  aee  abmit  14  milea  round ;  or  from  tiu  top 
of  a  cliff  by  the  seaside,  the  hubt  which  is  66 
feet,  a  person  may  see  to  the  distance  of  nearly  10 
miles  on  the  sniface  of  the  sea.  Also,  when  the 
.top  of  a  hill,  or  the  light  in  a  lighthouse,  or  such 
like,  whose  hi^t  is  180  feet,  first  comes  into  the 
view  of  an  eye  on  hoard  a  ship^  the  table  shows  that 
the  distance  of  the  ship  from  it  is  14  mOes,  if  the 
eye  is  at  the  surface  of  the  water ;  but  if  the  htght 
of  the  eye  in  the  ship  is  80  feet,  then  the  distance 
will  be  increased  by  neariy  11  miles,  making  in  all 
about  25  miles  in  distance. 

Thirdly.  Suppose  a  spring  on  one  side  of  a  hill 
and  a  house  on  on  opposite  hiU,  with  a  valley  be- 
tween them  ;  that  the  spring  seen  from  the  house 
appears  by  a  leveling  instrument  on  a  level  with 
the  foundation  of  the  house,  which,  suppose,  is  a 
mile  distant  from  it ;  then  is  the  spring  8  inches 
above  the  true  level  of  the  hooM^  and  this  distance 
would  be  barely  sufficient  for  the  water  to  be  bron^it 
in  pipes  from  the  spring  to  the  houM,  the  jdpes  bemg 
laid  all  the  way  in  the  ground. 

fourthly.  U  the  hight  or  distance  exceed  tiie 
limits  of  the  taU^  then  first,  if  the  distanoe  be 
given,  divide  it  by  2,  br  1^  or  l^  4,  etc.,  till  the 

auotient  comes  within  tne  distances  on  the  table  ; 
len  take  out  the  hight  answering  to  the  quotient 
and  multiply  it  by  the  square  of  the  divisor,  that  is, 
by  4,  9,  16,  etc,  for  the  hight  required.   Tiuu,  if 


Digitized  by 


LEVEL. 


129o 


LEVEL 


the  top  of  a  hill  is  just  seen  at  the  distance  of 
40  miles,  then  10  divided  by  4  gtrea  10,  the  answer 
to  which  in  the  table  is  66^  feet,  which  being  multi- 
Wied  by  16,  the  ai^nare  of  4,  gives  1,061^  feet  for  the 
Eight  of  the  hilL  But  when  the  hight  u  giveii,  di- 
Tide  it  by  one  of  those  square  onmbers,  4,  B,  IS,  26, 
etc.,  till 'the  quotient  coraes  within  the  limita  of  the 
table,  and  multiply  the  quotient  by  the  square  root 
of  the  divisor,  that  is,  by  2,  8,  '4,  or  5,  etc.,  for  the 
distance  songht ;  no  when  the  top  of  the  Peak  of 
Teneriffe,  said  to  be  aboat  8  miles  or  15,840  feet 
bi|^  just  comes  into  view  at  sea,  divide  15,840  by 
2SS,  or  aqoan  of  16,  and  the  quotient  is  70, 
nearly ;  the  answer  to  which  in  the  table  is  by  pro- 
portion nearly  lOf  miles  ;  then  multiply  lOf  by  15, 
=3  I54f  nales  for  the  distance  of  the  Peak. 

In  what  has  been  stated,  no  regard  has  been  paid 
to  t^e  effect  of  refractiou  in  elevating  the  apparent 
places  of  otgeott.  But  as  the  operation  of  refraction, 
in  enrring  the  rays  of  tii^t  proceeding  from  olg'ecta 
near  the  horizon,  is  oonoderable,  it  can  by  no  means 
be  u^lected  when  the'  difference  between  the  true 
and  appareDt  elevation  ia  estimated  at  consid- 
erable (ustances.  It  is  now  ascertained  that,  for 
horizontal  refractions,  the  radius  of  curvature  of  the 
curve  of  refraction  is  about  7  times  the  radius  of  the 
earth ;  in  conseqaeDce  of  which,  the  distance  at 
which  an  object  can  be  seen  1^  Teftactlon  is  to  the 
distance  at  which  it  would  be  seen  without  redac- 
tion nearly  as  14  to  13, — the  refraction  augment- 
ing the  distance  at  which  an  ot^ect  can  be  seen 
1^  about  -ff  of  itself.  By  reason  of  tliia  refraction, 
too,  it  luppens  tluit  it  is  necessary  to  diminish,  by  4 
of  itself,  toe  hi^t  of  the  apparent  above  the  true 
level,  as  given  in  the  table  of  rednctiona.  Thus  at 
1,000  yards,  the  true  difference  of  level,  when  the 
alhnranoe  h  made  for  the  effect  of  refraction,  will  be 
2. 570  - .  367  *=  2. 203  inches.  At  2  miles  it  would  be 
82  -  4. 5  =  27f  inches,  and  so  on. 

A  level  tube,  in  order  to  be  accurate,  must  be  ground 
in  the  inside  surface,  Bgainst  which  the  bubble  plays, 
to  a  concavity,  the  curvature  of  which  is  determined 
according  to  its  length  of  radius,  and  which  again  is 
gonmwd  by  the  asusitivenen  or  aoeaiacy  of  reading 
required.  For  a  common  leveling-instrument,  for 
instance,  a  curvature  of  160  feet  radius  is  all-snffi- 
dent,  while  for  astronomical  detenninations  radii 
of  from-700  to  1,200  feet  are  often  required.  Un- 
ground  tabes,  although  frequently  oseo^  are  utterly 
unreliable,  and  even  among  the  ground  ones  msuy 
are  found  that  show  in  their  length  great  inequalities 
of  radius.  This  arises  from  the  diftEcultv  of  shaping 
and  using  skillfully  the  metallic  mandrel  or  core  on 
which  the  glass  tnbe  receives  its  form,  since  it  has 
to  be  formra  empirically  and  by  trial,  no  arrange- 
ment being  possible  by  which  Hht  form  of  the  man- 
drel could  oe  otherwise  tested.  Very  similar  to  the 
duping  of  large  lenses  for  telescope  otgeotives,  the 
fonns  must  be  corrected  by  frequent  trials  of  the  re- 
sult. 

The  mandrel  on  which  the  tube  is  ground  to  an 
arc  of  a  given  radius  has  a  strip,  say  60'  of  its  sur- 
fiice,  which  corresponds  in  its  curve  with  the  Inte- 
ritn-  diameter  of  its  tube  and  the  camber  or  arc 
required  ;  but  the  imndrel  is  so  much  smaller  than 
the  tube  that  the  Utter  may  be  reciprocated  upon  it, 
both  in  the  rotary  and  longitudinal  directions,  the 
motions,  in  fact,  being  a  combination  of  the  two, 
much  as  in  grinding  lenses,  allowing  for  the  differ- 
ence due  to  the  motion  of  a  tnbe  on  a  mandrel  and 
a  leus  on  its  shaping-block.  The  tube  is  thus  ground 
with  flour  emery,  and  then  with  polishing  powder, 
upon  a  sui&oe  the  exact  eonaterput  of  tlw  shape 
n^uired*  the  different  jmtions  oi  the  tube  being 


brought  in  sncoession  to  the  said  grinding-surfaoe  by 
the  rolling,  or,  as  it  may  be  called,  figure-of-8  mo- 
tion described.  The  length  of  the  grinding  strip  on 
the  mandrel  should  bear  a  given  relation  to  the 
length  of  the  tube,  so  that  not  alone  should  the  tube 
receive  an  eiiual  action  at  each  part  of  its  length, 
but  the  griuuing-surface  itself  mav  retain  its  shape 
unimpaired.  The  excess  of  lengtn  of  the  mandrel 
may  De,  say,  one  quarter  greater  than  that  of  the 
tube. 

The  longer  the  radius  to  which  a  tnbe  is  ground, 
the  lesser  will  be  the  versed  sine  of  the  arc  reutivelv 
to  the  chord,  and  the  longer  will  be  the  second  di- 
vision of  the  graduations  of  the  tube.  One  second 
(1")  of  arc  is  e<jual  to  ^js^mns  part  of  the  radius  (rf 
the  circle  of  which  the  tube  is  an  arc  A  level-tube 
ground  to  a  radius  of  1,000  feet  will  have  its  second 
(1*^  gradaationa  0, 058733  +  of  an  inch  apart,  nearly 
tStt  of  an  inch.  The  level-trier  constructed  and 
used  b^  Mr.  Wurdnnsnn  (the  eminent  optical  and 
surveying  instrument  maker,  of 'Washington,  D.  C, 
to  whom!  am  indebted  for  the  present  detailed  infor- 
mation) has  second  (")  graduations  of  1  millimetre 
and  is  ground  to  a  radius  of  about  680  feet 

The  English  practice  is  to  imbed  the  level-tube  in 
plaster  in  a  brass  case,  with  an  opening  exposing  the 
range  of  the  bubble,  in  which  condition  it  is  sub- 
ject to  all  the  contractions  and  expansions  of  its 
fuvelof  s,  a  little  more  pressure  upon  any  one  part 
of  the  tube  than  on  any  other  throwing  the  tube  out 
of  true,  so  that  given  lengths  of  different  parts  <^  the 
tube  have  a  different  value.  Mr.  'Wiiruemann,  on 
the  contrary,  susiienda  the  tube  as  independentiv  as 
possible,  putting  a  band  of  paper  arounu  each  end  of 
the  tube  and  clamping  it  m  its  brass  holder  by  nu- 
merous white-pine  wedges,  leaving  the  greater  length 
of  the  level  free,  suspended  between  the  ends. 

It  appenrs  from  what  has  been  said  in  the  earlier 
portion  of  this  article,  that  water  was  the  liquid  first 
employed  in  leveling,  but  at  a  distant  period  wine 
ana  eventually  spirits  came  to  be  employed  to  avoid 
the  difficulty  due  to  freezing  of  the  liquid.  This 
change  was  also  an  imjnorement  in  respect  of  the 
greater  mobility  of  the  liquid.  The  comparative 
slugf^uess  or  viscidity  of  a  liquid  is  expressed  in 
the  time  that  a  bubble  of  air  takes  to  traverse  a  cer- 
tain distance  in  a  certain  sized  tube. 

The  result  is  expressed  by  water,  100 ;  alcohol, 
15  ;  salphuric  ether,  5  ;  chloroform,  8. 
.  ,  The  Endish  make  long  level-tubes  apparently  to 
avoid  the  aifficulty  arising  from  the  expansion  and 
contraction  of  the  liquid,  which  decrease  and  in- 
crease, respectively,  tne  size  of  the  bubble.  The 
American  practice  is  to  make  short  levels,  and  this 
has  been  rendered  possible  by  placing  a  chamber  at 
the  end,  into  which  any  portion  of  the  air  of  the 
bubble,  short  of  the  whole,  may  be  admitted  and 
detained,  so  that  a  bubble  of  an  equal  size  may  be 
attained  when  working  at  various  temperatures. 
The  dutmheri-ag  of  the  level-tube  was  introduced  by 
Pistor  and  Martina,  instrument-makers  of  a  Euro- 
pean reputation.  The  chamber  is  made  by  cement- 
ing a  glass  partition  near  one  end  of  the  tube,  a 
small  hole  on  the  edge  of  the  glass  disk  making  a 
connection  between  the  main  portion  of  the  tube 
and  tiie  chamber.  Br  holding  the  tube  with  the 
hole  upward,  tipping  it  chamber  upward,  and  then 
rotating  the  tube  on  its  axis,  any  required  portion  of 
the  air  may  be  imprisoned  in  the  chamber,  to  adapt 
the  instrument  to  work  in  sn  atmosphere  of  any 
temperature,  with  a  bubble  of  a  normal  size.  Mr, 
Wiirdemann  was  the  first  to  hermeticallv  seal  a  tube 
containing  the  clumber,  previous  to  which  time  it 
was  closed  by  glass  plates,  bladder,  and  glue. 
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The  most  curious  and  delicate  apparatus  for  level- 
ing, ill  dividing  and  graduating  instruments,  and 
adapted  for  many  other  purposes,  is  the  contact-Uvet 
invented  by  Repsold,  a  celenrated  inatniment-maker 
of  Hapiburg.  It  is  described  on  page  612,  and  room 
cannot  be  spared  for  dnplicate  descriptions. 

2.  {Alining.)  a.  A  horizontal  gallery  or  passage 
in  a  mine.    The  workings  at  different  depths  are 


»11 


Mitu-LtvtU. 


said  to  be  at  the  different  levels,^ the  60  or  60 
fiathom  level,  and  so  on. 

b.  An  adit  or  drift  forming  a  dnin  for  water. 

A  level  which  opens  to  the  surface  at  the  side  of 
a  valley  is  called  a  day-level,  and  forms  a  means  of 
natural  drainage  without  putnping. 

A  droumed  or  blind  level  is  a  araioage-gallery  which 
has  the  form  of  an  inverted  siphon. 

A  dip-htad  level  is  the  one  which  proceeds  from 
the  foot  of  the  engine-shaft  right  and  left,  and  from 
which  the  rooms  proceed. 

e.  A  gutter  for  water  to  run  in. 

See  under  the  following  heads  ;  -~ 


Leval-UiiM. 
UtMlIa. 

Pendnlam-lmL 

Plamb-leTel. 

Plumb-rals. 

Seflectlng-lerel. 

Boad-lovel. 

Self-nconUng  lonL 

Blop»-leTel. 

8pirit-lewl. 

TrteDfnlar  lereL 

T-lmL 


Air-lml. 
ArttlleT74ml. 
BaU«r>l«Tel. 
Battering  plmnbHnik. 
B«T«1  pliunb-mle, 
Babbl«. 

Cupanter'i  hraL 
Contact-leTel. 
Dumpy  .lenl. 
Foot-leTel. 
OnnnerV  leraL 
Leral  (mlnlofC). 
Leveling- bloA. 
LerellBg-ataff. 

I«T'el-«r.    1.  A  billiard-table  foot  having  a 
screw  adjustment  for 
Iff.  2910.  hight,  in  order  to  level 

the  table. 

2.  An  earth-scraper 
for  leveling  a  site. 

A   leveling  platform, 
ItibU-Ltethr,  consisting  of  large  iron 

plates  laid  together  and 
secured.    The  respective  plates  may  be  8  or  10  feet 


long,  5  or  6  wide,  and  6  inches  thick.  They 
completely  covered  with  holes,  about  1}  inches 
diameter  and  4  or  fi  inches  apart  from  center  to  o 
ter.  The  mold  of  a  given  frame  having  lieen  laid 
the  leveling-block,  the  figure  of  the  molding  edgi 
marked  on  tt  with  chalk,  and  iron  pins  are  stuck 
the  holes,  so  that  when  the  iron  rib  is  made  to  tot 
those  pins  it  will  have  the  proper  form.  In  on 
the  inorw  easily  to  produce  any  required  figun>,  1 
heads  of  the  pins  are  fumiahed  with  eccentric  di< 
or  cams,  by  tne  shifting  and  turning  of  which  1 
fi^ire  of  tne  frame  can  be  acyusted  with  great  p 
cision.  Each  dink  has  aeveral  center-holes,  any  i 
of  which  can  be  fitted  on  the  pin. 

The  iron  bar  of  the  frame,  having  been  raised  t 
bright  orange  heat  in  a  reverberatory  furnace,  cal 
a  reheaiing  furnace,  is  taken  out  bv  the  amiths,  h 
on  the  leveling-block,  and  rapidly  oent  by  means 
tongs,  hammera,  mallets,  and  levers,  so  as  to 
touching  the  headn  of  the  pins. 

Ler'sl-lng-staff  An  instrument,  one  form 
which  consists  ' 
of  two  strips  llf.»18 
6^  feet  long,  m  p 
united  b^  a 
longitudinal 
tenon  and 
mortise  so  as  to 
slide  on  each 
other  and  ex- 
tand  to  n 
length  of  12 
feet.  The  di- 
visions are  in 
feet,  inches, 
and  fractions, 
and  conntfrom 
the  bottom.  A 
cross-piece  or 
vane  slides  on 
the  staff,  and 

has  an  aper-  U  J  LntUmt-Oiif. 
ture  to  enable 
the  staff  gradnattuna  to  be  read.  Inlaying  wi 
white  wood  gives  more  conspicuonsness  to  the  Kb 
when  viewed  by  the  leveler. 

The  staff  is  planted  b^  au  assistant,  and  the  ti 
raised  or  lowered  according  to  the  signals  of  the  en, 
neer,  until  the  center  line  of  the  vane  coincides  wi 
the  horizontal  hair  of  the  telescope.  When  t 
cross-wire  of  the  vane  is  raised  so  hi^  as  to  inti 
sect  6  feet,  it  encounters  a  stop.  If  it  be  necesss 
to  raise  it  higher,  it  is  raised  by  elevating  the  fro 
portion  of  the  staff  and  the  vane  with  it. 

The  staffs  are  p^duated  iit  various  ways.  Soi 
have  the  duodecimal  graduation  ;  others  the  ft 
divided  into  inches  and  tenths  ;  others  the  feet  < 
vided  into  hundredths,  rqecting  the  inches, 

Lev'el-lng^tend.  (noiography.)  An  insti 
ment  used  to  support  a  glass  plate  in  a  horizoni 
position,  so  that  it  shall  retain  developing  or  oth 
Huida  upon  its  uprter  surface.  Its  usual  form  is 
tripod,  of  suitable  night  to  stand  in  the  developin 
trough  ;  with  three  a^usting-screws  by  which  t 
operation  of  leveling  is  accomplished. 

IrfiT'el-^lneB.  (SMpiuildiTig.)  lAaes  rovnavi 
ing  the  boundaries  of  sectiona  drawn  at  aiffere 
bights  and  parallel  with  the  keel. 

fyater-linet  are  dmwn  parallel  with  the  line  < 
flotation  or  the  true  horizontal. 

When  the  ship  floats  on  "an  even  keel,"  tl 
level-lines  and  wo/er-lines  coincide. 

Iia'ver.  1,  {Afeehania.)  A  bar  or  other  ri^ 
instrument  having  a  fixed  point  or  a  fulcram,  ai 
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other  points  for  the  exercbe  of  power  and  appli* 
cation  to  the  object  to  be  moved.  There  ore  three 
varieties,  known  as  levers  of  the  first,  second,  and 
third  c]iaa,  in  which  the  fulcrum  is  respectively,  — 

1.  Between  the  weight  and  the  power,  as  at  <»  6. 

2.  Opposite  to  the  power,  as  at  c 

3.  Opposite  to  the  weight,  as  at  « /. 

jr  is  a  compound  lever  or  system  of  levers,  the  ba< 
sis  of  the  oidinarr  weu^hing-machines. 

In  the  illustration  three  levers  are  shown.  'When 
a  system  of  this  kind  is  in  eauilibrium,  of  course  the 
ratio  of  the  power  to  the  load  will  be  compounded  of 
the  ratios  suMiting  between  the  arms  of  each  Isver ; 


Hg  3914. 


at  its  extremity,  and  having  a  fenflBtia.    It  is  used 
in  extracting  the  head  of  a  child.   A  veetii.  See 
also  Obstetkicai,  Forceps. 
4.  (■DeTttal.)   a.  A  tool  for  extrictiiig  stumps. 

b.  A  turnkey. 

Lerrer-braoa.   A  carpentei's  hand-braoe. 

Xisfrer-Mi'glna.  A  modification  of  the  side-beam 
engine,  in  which  the  beams  are  leven  of  the  second 
kind,  the  fulcrum  being  at  one  extremity  of  the  lever 

nf.sns. 
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or,  in  other  words,  the  power  multiplied  by  the  con- 
tinned  pro«lnct  of  the  alternate  arms,  commencing 
from  the  power,  is  equal  to  the  weight  multiplied  by 
the  continued  product  of  the  alteraate  anna,  begin- 
uing  from  the  weight. 

2.  (Horology.)    A  form  of  escapement. 

In  Fig.  2914,  I  is  the  lever  having  pallets  pp;  e 
is  the  acape-wheel,  m  the  balance.  Th3  lever  to 
which  the  pallets  p  /)  are  attached  turns  upon  a  cen- 
ter-[Hn,  so  that  the  ends  of  the  lever  move  backward 
and  forward  through  small  am,  as  the  pallets  are 
alternately  rcl^^sed  from  the  scape-wheel.  One  end 
of  the  lever  has  a  little  nick  in  it,  which,  as  it  passes 
backward  and  forward,  catches  a  pin  upon  the  bal- 
ance and  throws  it  right  and  left.  As  the  lever,  for 
example,  moves  to  the  left,  one  of  the  pallets  catches 
a  tooth  of  the  scane-wheelj  and  stops  the  train  ;  at 
the  aame  time  the  ualance  is  thrown  ronnd  so  that 
the  {an  posses  oat  of  the  nick,  and  the  balance 
swings  free  to  the  extent  of  the  impulse  ;  that  is,  it 
is  detached  from  the  lever.  As  it  swings  back  under 
pressure  of  the  hiiir-spring,  the  pin  catches  in  the 
nick  again,  and,  moving  the  lever  back,  unlocks  the 
.pallet,  when  instantly  tiie  other  pallet  is  caught  by 
another  tooth,  and  the  lever  throws  the  balance  the 
other  way.  The  balance,  therefore,  in  its  isochronal 
swing,  throwing  the  lever  thii  way  and  that,  and 
alternately  locking  and  unlocking  the  teeth  of  the 
scape-wheel,  determines  the  rate  of  movement  of 
the  train.  This  is  known  rk  the  ptUeni  lever,  detached 
lever,  or  detached  etcapemerU. 

8.  ijSurgieal.)   An  obstetric  instrument,  curved 


* 

and  the  piston-rod  connection  at  the  other,  the  con- 
necting-rod to  the  crank  being  juned  to  the  beam  at 
a  point  between  the  two. 

a  is  the  cvUnder.  e,  the  steam-pipe. 

6,  the  flliiie-case  or  valve-chamber. 

d,  the  long  slide-valve,  whose  hollow  forms  the 
ed  uction-jMssage. 

/,  the  way-shaft  by  which  the  valve  is  worked. 

g,  the  condenser,  cast  in  one  piece  with  the  bed- 
plate, and  forming  a  pedestal  to  the  cylinder. 

hy  the  injection-pipe.       k,  the  foot-valve. 

/,  the  air-pump,  inserted  in  a  chamber  formed  in 
the  bed-plate. 

m,  the  blow-through  valve,  n,  the  delivery-valTO. 

0,  the  hot-well. 

q  T,  the  i)Siisages  connected  with  the  feed-pump, 
one  foiming  the  port  for  the  supply  of  feed-water  to 
the  boiler,  and  tlie  other  the  jmrt  by  which  the  sur- 
plus is  returned  from  the  pump  when  the  regnlating 
valves  or  cocks  of  the  feed-pipe  to  the  boiler  are 
cloH<-d.    See  Feeo-pump. 

1,  tlie  lever-beam  gudgeon,    v,  the  beam. 
v>,  the  connecting-rod.    x,  the  crank. 

y,  the  side-frame,  firmly  secured  to  the  bed-plate, 
and  to  stronff  flanges  oast  on  the  tgrlinder. 

X,  the  guides  in  which  the  cross-head  moves. 

Le'Ter-es-oape'ment  The  ;«twr  -  escapement 
was  invented  by  Mudge  alwut  1780,  and  improved 
by  Bregaet  of  Paris  and  Roskell  of  Liverpool. 

In  its  first  form,  the  end  of  the  lever  had  a  seg- 
mzwi-rack  which  engaged  ^pinvni  on  the  arbor  of 
the  balance.  The  improved  form  consisted  in  nib- 
stitnting  a  fork  for  the  rwot,  making  what  is  called 
the  detaehed  lever,  patented  by  RoskelL  (See  Fig. 
2914.)  The  lever  vibrates  on  a  center  and  carries 
the  pallets  {or  aiiefior),  and  its  forked  end  alter- 
nately engages  with  and  is  engaged  by  a  ruby  pin 
attached  to  a  disk  on  the  balance-arbor.  The  lever 
or  fork,  having  the  impulse  given  to  it  from  the 
wheel,  and  then  striking  against  the  ruby  pin,  gives 
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the  motion  to  the  balance  from  which  it  was  disen- 
gaged, till  brought  back  by  the  hair-spring ;  the 
ruby  pin  then  strikes  the  fork  and  disengages  the 
wheel,  thaa  allowing  it  to  co  on. 
This  causes  two  distinct  beats.   See  Jewrl. 
Le'Ter-hoist.  (Hoisting.)   Lagarouse's  lever  (a) 

is  a  contrirance 
nc-  V16-  for  converting  a 

reei  procntiiig  cir- 
cularmotioninto 
a  continuous  reu- 
tilinear. 

The  device  is 
susceptible  o  f 
several  modifi- 
cations.  In  the 
illustration,  it 
consults  of  a  le- 
ver reciprocating 
verticaUy  on  a 
fixed  axis,  and 
having  a  pair  of 
stirrupfi  vhich 
act  alternately  in 

the  serratioiis  on  the  respective  sides  of  the  rack. 

one  end  of  the  lever  is  depressed,  one  stirrup  is 
made  effective,  and  a  dog  retains  the  rack  at  the 
obtained  elevation.  The  other  end  of  the  lever  is 
then  depressed  with  a  repetition  of  the  result  stated. 

A  is  a  similar  arrangenieut  for  hoisting,  described 
by  the  Manjuis  of  Worcester  in  his  "Century  of 
Inventions,"  1665,  and  stated  to  have  been  seen  by 
him  in  the  Arsenal  of  Venice.  The  cross-bar  at  the 
midlengtk  of  the  lever  lias  a  fulcrum  on  alternate 
sides  of  the  frame.  The  teeth  are  pivoted,  and  yield 
as  the  cross-bar  presses  against  them  from  below,  bnt 
afford  a  safe  bearing  when  the  bar  rests  upon  them. 
The  lever  is  oscillated  and  each  sweep  is  effective. 
Several  of  our  lever-jarks  are  snbfitantially  similar. 

Le'ver-jaok.  A  form  of  hoist  having  a  lever, 
post,  and  pawl.    See  Liptino-jack. 

Iie'Tor  -  ob-atet'rio.  (Surgicai. )  Veetis.  A 
apoon-shaped  instrument  employed  in  certain  cases 
of  protracted  labor. 

LeVer-prew.  One  of  the  simplest  and  most 
evident  forms  of  pressing  ap)Mratufl. 

It  assumes  many  forms  :  citler-presses,-  lard  or  tal- 
low squeezers,  cheese-presses,  are  constructed  to  ob- 
tain pressure  by  a  lever,  which  is  depressed  by  a 
suspended  weight,  as  at  a,  by  tackle  or  Iw  a  screw, 
Se«  Oil,  Cheicsr,  Cotton,  Hav-balino  Press. 

Hebert's  oil-press  b  has  a  standing  and  a  movable 
jaw  with  a  lever  by  which  the  latter  is  oscillated. 
Dtrpressions  in  the  faces  of  the  jaws  hold  the  bag  of 
olives,  or  other  oil-producing  fiiiit  or  seeds.  The 
operator  is  worth  his  weight  in  stones  or  anything 
else  and  something  more,  as  he  can  climb  up  to  his 
peroh. 

c  is  a  cheese-press  having  a  screw  for  quick  mo- 
tion and  a  compound  lever  snd  suspended  weight  for 
continuous  pressure.  The  nut  of  the  screw  is  boxed 
in  the  short  lever,  which  is  of  the  second  class. 
The  louK  lever  in  of  the  same  class. 

Z«'TeT-panch.  A  punch  operated  by  the  roll- 
ing motion  of  two  cam-faced  levers  which  are  ap- 
proached by  a  screw. 

I«'Ter-valTe.  A  safety-valve  kept  in  its  seat 
by  the  pressure  of  a  lever  with  an  ailjustable  weight 
llie  invention  of  Dr.  Papin  of  Bloia. 

In  locomotives  a  spring  is  used  at  the  end  of  the 
lever  instead  of  a  weight ;  the  pressure  being  regu- 
lated by  a  screw  and  indicated  on  a  brass  plate. 

Under  ordinary'  cironmstanccs  the  valve-lever  has 
a  nnmber  of  weights,  which  are  added  as  occasioD 
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reqnires,  or  thi  weight  is  shifted  in  or  ont  oi 
lever.    See  Safktv-valve. 
Lev-l-ga'tion.   A  process  of  rubbing  a  t 
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material  between  two  hard  snrfacea,  as  in  grin 
pigments  and  [»inter's  ink. ' 
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7'rituraiion  is  distinfpiished  from  Icvif^tion  in  the 
reraect  that  the  materul  in  trituratum  is  dry ;  in 
IsMMfim  it  is  mt. 

Wtien  the  proceM  is  by  mvller  tiid  dab,  it  is 
teehnicmlly  porpkifrixation. 
Ziswfli,   1.  A  device  for  lifting  atones  which  WRs 
naed  many  ventimes  rack  but  received 
Is-         its  name  from  a  Frenchman  who  brought 
it  to  its  present  foraL    He  was  an  ar^i- 
tMt  on  the  works  of  Louis  XIV.,  mil 
gave  it  the  naine  tt  bears  io  compliment 
to  his  master.    It  consists  of  two  dove- 
tail  tenons,  which  are  expanded  by  a 
'  key  in  a  dovetail  mortise  in  the  stone, 
i  ■  . .   ......J.        shackled  to  the  hoiatin^-chain. 

htm*.     The  dovetail  {ueces  are  first  inserted 
and  tiien  forced  apart  by  the  middle 
key,  so  as  to  occupy  the  undercut  portion  of  the 
mortise.    All  three  are  then  iihackled  to  the  lift* 
inx-chain. 

The  lewia  was  nsed  by  the  ancient  Romans,  and 
the  peculiar  mortise  marks  are  foond  in  the  rtones 
of  the  Flavian  amphitheater. 

2.  A  kind  of  shears  used  in  crop^ug  woolen 
doth. 

Ziaw^a-bottL  A  wedge-shaped  holt  secured  in 
its  socket  by  lead,  and  naed  as  a  /ew£f  in  lifting. 
Sec  7,  Fig.  7«8. 

Iioy.   A  Bolation  of  lui  alkali.    See  Lvs. 

Ley'den-bat'ter-y.  A  number  of  Leyden-jars 
connected  externally  by  resting  on  a  metallic  sur- 
face, and  connected!  internally  by  nMls  and  wires. 
See    Fig.  2920. 

Lvy'den-jar.  This  is  a  gloss  jar  coated  bodi  in- 
side and  out  with  tinfoil,  for  about  four  gfths  of  its 
hwht.  The  mouth  is  closed  by  a  cork,  through 
which  passes  a  metallic  rod,  tenninating  above  in  a 
knob  and  connected  below  with  the  inner  coating, 
either  by  a  chain  or  by  pieces  of  tinfoil  with  which 
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the  jar  is  filled.  If  the  inner  costing  be  connected 
with  on  electrical  machine,  and  the  outer  coating 
with  the  eartlij  the  fonner  acquires  «  positive  and  the 
latter  a  native  charge.  On  connecting  them  to- 
gether, by  means  uf  a  nic-tallic  discharger  with  non- 
conducting handles,  as  shown  at  h,  a  spark  is  ob- 
tained, e  is  R  battery  formed  by  connecting  together 
in  series  all  the  outer  and  all  the  inner  surfaces  of 
several  jars,  no  that  the  united  force  of  the  whole  is 
concentrated  in  the  act  of  discharging. 

The  principle  of  the  Leyden-jar  was  discovered  by 
Mnschenbroeck  at  Leyden  in  1745,  hence  its  name. 
Von  Kleist  in  Germany  made  the  same  discovery  in 
the  same  year. 

Gralath  in  Germany,  1748,  contrived  the  electric 
battery  by  combining  a  series  of  jars  ;  and  finally 
Drs.  Watson  and  B^vis,  by  covering  the  outside  of 
the  jar  with  tinfoil,  brought  it  to  the  complete  state 
in  which  we  now  have  it. 

The  Leyden-jar  is  a  condenser.  Its  two  coatings  of 
tinfoil  performing  the  jtarts  of  a  collecting  [date  and 
a  condensing  plate. 

U-bella.    I.  A  small  balance. 

2.  A  Level  (which  see). 

Liok'er-lii.  (Cordttijr- machine.)  A  drum  with 
eardt  on  its  periphery  presented  at  the  throat  of  a 
carding-mocune,  so  as  to  catch  or  lieit  ia  the  cotton 
filaments  as  tiiey  sre  presented  by  the  passage  of 
the  lap  between  the  leed-roUera.     See  Cardiho- 

llACHiyE. 

Ziid.   A  cover,  cap,  or  shutter,  as  of  a  box  ;  or  of 
the  objective  or  eye-glass  of  on  optical  instrument ; 
or  of  the  chafing  end  of  a  retort ;  or  of  the  works 
or  the  fiire  of  a  watch  ;  of  a  hatchway,  etc. 
Ud-cdos'er.   1.  A  damp  for  the  coven  of  gas- 
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retorts,  which, 
after  chaiging, 
are  closed  with 
a  luted  joint 
to  prevent  es- 
cape of  gaa. 

2.  Manholes 
of  boilers  and 
tanks  are  also 
closed  with  a 
bridge  -  piece 
and  screw. 

Ud-wlnd'- 
Ing  Watoh.   One  in  whidi  the  opening  of  the  lid, 
SB  occurring  several  times  during  the  <by,  is  made 
to  wind  up  the  going  mechanism. 

In  the  patent  of  Raniuz,  1S68,  the  cover  is  con- 
nected to  n  lever  which  ia  operati>d  by  opening  and 
closing  the  cover,  and  acts  through  a  gimbel-joint 
upon  a  lever  to  which  a  curved  ratehet-har  is  piv- 
oted. The  curved  ratchet-bar  engages  a  rntcnet- 
wheel,  which  communicates  with  the  works  so  as  to 
pnrtially  wind  the  same 
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when  the  cover  is  opened 
to  observe  the  time. 

Theurer's  patent  of 
1866  seems  to  nave  been 
the  firBt  of  the  kind. 
Mozart's  of  1873  may 
also  be  noticed. 

Ue'ber-kiilm.  (Op- 
tics.)  An  annular  re- 
flector attocheal  to  the 
nose  of  the  object-glass, 
and  serving  to  illuminate 
an  object  by  reflecting  the 
rays  which  pass  around 
tiie  object  through  the 
slip  on  the  stand. 
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Uerne.  A  branch  rib  introduced  between  th*i 
principal  ribe  of  «  groined  arch,  ao  as  to  form  an  or- 
nanieutal  pattern. 

Life-boat.  A  boat  mth  atr-chaniWrs  or  floats 
of  cork,  to  give  it  great  buoyancy  and  allow  it  to 
carry  a  load  even  when  filled  with  water. 

A  commou  boat  may  be  turned  to  a  life-boat  by 
increasing  its  flotative  power.  This  may  be  done  by 
bags  of  cork  shavingii,  packages  of  cork,  inflated 
bags,  air-tight  chambers,  casks  of  air,  etc.  la  cattes 
of  emergency,  various  means  have  been  devised  by 
ingenious  men  under  the  inspiration  of  danger  or 
the  forcit  of  profestdonal  training  and  habit.  Brim- 
mer's life-boat,  used  in  England  at  the  close  of  the 
last  century,  had  kegs  lashed  inside  the  gunwale, 
bilge-keein,  and  a  keel  weighted  with  iron. 

The  beleranite,  a  calcareous  fossil,  the  interns] 
bone  of  nu  extinct  family  of  cephalapods,  seems  to 
have  united  the  principle  of  the  float  to  that  of  the 
tinker,  as  we  see  it  in  some  of  our  modern  life-boats, 
which  are  steadied  on  their  keel  by  one 
principle  and  prenerved  fi-om  foundering 
ny  the  other  :  an  in  the  hoy's  mimic  iirnitck 
which  be  Ii>jtliiu;i  out  uind  dcL'kK.  in  unliT  L>i 
nnder  it  tjullii.'ii'iitly  light,  wlirilc,  nt  thi- 
aame  tilTi<',  1ie  fur^ihhi's  it  with  a  keel  of 
lead  in  ojAvi-  to  rendiT  it  sntBeif  ntly  «t<'fldy. 

CaptdiiJ  (iiiTti™  fif  the  Ell^l^^h  navy,  n 
number  of  yara  HiniT.  devisi"^  a  sfK'dfa  oF 
buoy  or    H'  1 1 1  pi  li       tit  unrW  -  11  w  1 1 ! 

inight.be  lushed  aroxuid  an  orliriAry  lioat 
when  about  lu  Iw  laiituiliciil  or  IthWrrcit  on  a 
mission  of  •tniip.'r,  |t  vrinskted  of  8  rou^ 
of  cork'fluitLi,  iirmnjKi^il  in  a  ni-arly  triaiiflu- 
lar  ahajte.    Each  Uoat  cousijit;]  nf  n  nuinbor 


of  pieces  of  cork  1  foot  long,  6  inches  wide,  and  \\ 
incites  thick,  laid  three  thicknesses  together,  placeu 
end  to  end  till  of  the  required  length,  and  secured 
by  split  bamboo  and  lashinga.  The  upper  strtke  is 
the  longest,  say  9  feet  long,  and  each  succeeding 
strake  is  1  foot  shorter  than  the  one  above  it  The 
strakea  are  secured  together  by  4  stout  cords,  which 
are  seized  together  between  each  strake.  The  8 
combined  stnikes  are  ho  wntp|)ed  around  an  ordinary 
boat  amidships,  that  the  longest  strake  is  just  belov 
the  gunwale,  and  the  shortest  about  the  keeL  The 
other  side  of  the  boat  is  similarly  furnished.  For  a 
boat  of  large  class  a  number  of  Buch  floats  may  be 
provided.  Two  buoys  like  that  deHcrihed  will  dis- 
place 1 4)  cubic  feet  of  water,  and  if  added  to  a  boat 
28  feet  long,  and  capable  of  containing  24  men, 
would  leave  a  buoyancy  of  718  pounds  for  their 


.uken's  life-boat,  used  in  England  about  1785, 
had  projecting  gunwales  and  double  sides  under 
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them,  serving  as  air-chambers,  and  air-tight  cham- 
bere  under  the  thwarts  or  rowers'  si-Kts.  This  ar- 
rangement increased  the  buoyancy  and  stability  of 
the  bout  very  mncli. 

In  1789,  Mr.  Greathead  of  South  Shields  invented 
his  boat,  which  proved  ho  aiicccRuful  that  it  is  said 
that  previous  to  1S04  nearly  300  lives  had  been 
saved  through  its  instrumentality  near  the  mouth 
of  the  Tynemouth  Haven. 

This  boat  was  about  30  feet  in  length  by  10  in 
breadth,  and  3^  feet  det^p,  having  a  grest  sheer 
from  the  waist  to  the  ends,  which  were  ooth  sharp 
and  rose  with  a  high  curve.  The  gunwale  projected 
several  inches,  and  the  sides  were  cased  and  lini^l 
with  cork,  secured  by  sheet-copper  nnd  copper  nails. 
The  Quantity  of  cork  employed  was  700  pounds,  the 
outsiae  layer  being  4  incnes  thick,  extending  along 
the  whole  side  of  the  boat ;  the  inside  layer  was 
somewhat  thicker.  The  boat  was  rowed  by  ten 
uars,  and  an  osr  was  employed  for  steering- 

A  two-wheeled  sling-cart  with  archcifaxle  was 
used  for  tranaportin^  the  boat  to  the  beach  where  it 
was  desired  to  launch  it.    Mr.  Greathead  received  a 


Psrliamentory  grant  of  £  1,200  for  his  invention, 
and  various  rewanls  from  different  societies. 

Francis's  nutallic  life  -  byats  are  made  between 
heavy  dies,  which  swage  one  half  the  boat  at  a  time 
by  nwans  of  hydraulic  pressure.  The  cut  is  suffi- 
ciently plnia,  requiring  no  lengthy  descnjition.  The 
iron  plates  are  corrugated  to  insure  suflicient  stitf- 
ness,  the  dies  being  grooved  to  fit  each  other  and 
give  the  form  to  the  plate  preased  lietween  them. 

Water-tight  compartments  are  distributed  in  dif- 
ferent parts  of  the  boot,  so  as  not  to  be  involved  in 
any  casualty  which  occurs  in  the  sta^iug  of  the  boat. 

The  most  important  part  of  the  construction  con- 
sists in  the  longitudinal  corrugations  formed  in  the 
sheet-metal,  by  which  the  strength  and  stifltneas  are 
very  much  increased. 

Francis,  in  his  ratent  of  1839,  describes  metallic 
tube«  laid  longitnmnally  in  the  bottom  of  the  boat, 
and  divided  by  transverse  partitions,  which  were  con- 
nected by  metallic  bands  or  braces  running  crosswise 
of  the  boat,  and  which  served  as  floats.  Over  these 
the  flooring  was  laid.  The  framing  and  planking 
were  laid  much  aa  in  the  ordinary  manner.  The 
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boat  was  partially  decked  over  at  the  ends,  forming 
coiDparttiiKiits,  and  had  transverea  thwarts,  betWKcii 
the  two  middle  ones  ol  which  was  a  windUiis  for 
raising  and  lou'ering  the  anchor,  which  was  suspended 
by  a  cable  passing  thmugh  a  hole  in  the  bottom  ; 
other  holes  were  provided  in  the  bottom  for  freeing 
the  boat  from  water.    The  boat  had  a  metallic  keel. 

Noble's  life-boat  (a.  Fig.  2924)  has  a  hold  covered 
by  a  flexible  air  and  water  tight  covering  supported 
by  and  fastened  to  a  sustaining  frame.  This  cover 
may  be  made  donble,  so  as  to  be  inflated  and  add  to 
the  buoyancy  of  the  boat. 

The  hold  is  ventilated  hv  a  hollow  mast  with  sep- 
arate passages  for  the  inaraft  of  fresh  and  the  exit 
of  impure  air. 

In  Fig.  2924,  b  represents  a  boat  whose  central 
part  has  no  bottom.  The  top  and  bottom  of  the 
two  end  compartments  are  precisely  alike,  and  act 
as  floats.  A  net  is  suspeniled  in  the  vacant  middle 
space,  BO  that,  in  whatever  position  the  boat  falls 
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when  launched,  persons  msy  be  sustained  by  the  sns- 
jiended  net  and  prevented  from  sinking;  or,  In  case 
of  capsizing  while  in  the  water,  may  clamber  from 
on«  side  to  the  other,  the  net  falling  to  the  lower 
side. 

TieKa  life  and  uporting  boat  (e,  Fig.  2924)  has  an 
inner  ind  outer  shell,  the  spa<;e  between  them  being 
decked  over  and  divided  by  partitions.  The  inner 
shell  forms  the  open  space  for  the  boatman. 

Another  form  of  boat  consists  of  a  cylinder  termi- 
nating at  each  end  in  a  conic  fmstnm.  It  has  hinged 
doors,  and  is  moved  through  the  water  by  a  propeller 
driven  by  a  shaft  having  an  endless  screw  turned  by 
gear-wheels  worked  by  hand-crank  in  the  interior  of 
the  boat. 

A  modification  of  this  boat  is  also  cylindrical,  and 
the  axes  are  joumaled  in  a  flotntive  frame,  instead 
of  making  the  cylinder  separately  buoyant.  It  is 
driven  by  an  end  propeller  worked  by  a  crank  in  the 
interior  of  the  boat. 

Beeching's  life-boat,  which  received  the  prize  of  100 
gnineaa  offered  by  the  Duke  of  Northumberland  in 
1850,  among  nearly  300  competitors,  is  in  form  some- 
thing like  a  whale-boat.  It  is  about  36  feet  in  ex- 
treme length,  9J  feet  in  extreme  breadth,  and  3J  feet 
in  dejith.  A  cork-fender,  about  7  inches  square, 
mna  around  outside  a  Tew  inches  below  the  gunwale. 
£xtta  buoyancy  is  given  by  air-cases  placed  in  all 


the  vacant  spaces  of  the  l)oaL  These,  with  the  cork- 
fender,  give  a  buoyancy  or  upward  tendency  of  more 
than  eight  tuna,  counteracting  to  that  extent  the 
weight  or  downward  tendency  of  the  boat  and  its 
crew.  For  liallast,  the  boat  is  provided  with  water- 
tanks  capable  of  containing  about  two  tons,  and 
there  are  pi|)eB  for  emptying  these  tanks  very  quick- 
ly. If  the  boat  be  upset,  the  heavy  iron  keel  and 
the  filled  water-tanks  near  the  bottom,  aided  by  the 
light  air-cases  near  the  top,  tend  to  right  it  It  is 
rigged  with  a  lug  foresail  anil  a  mizzen.  The  draft  of 
water,  with  thirty  persons  on  board,  is  about  two 
feet ;  the  weight  of  the  boat  and  its  fittings  is  abont 
three  tons  and  a  half,  and  the  cost  £  250.  It  is  ca> 
pable  of  carrying  seventy-tive  persons  with  safety. 

The  boat  of  the  National  Life-Boat  Institution, 
England,  is  the  invention  of  Mr.  Peake,  master 
shipwright  of  Devonport  Dockyard.  It  is  a  strong 
boat,  30  feet  long,  8  feet  lieam,  and  rowed  by  8  to 
12  oars,  double-banked.  It  is  nearly  flat-bottomed, 
but  the  bow  and  stern  rise  2  feet  higher  than  the 
midship  portion.  Running  along  the  upper  part  of 
each  side,  and  occupying  4  feet  at  each  end,  are  air- 
tight chambers,  which  ini]>art  snflicieut  buoyancy  to 
Host  the  boat  and  crew  when  the  boat  is  tilled  with 
water.  The  iron  keel  weighs  800  pounds,  and  in 
connection  with  the  curved  lihape  of  the  boat  infnlli- 
bly  righta  the  same  when  npset. 

The  boat  has  a  false  bottom  above  the  water-line, 
ati<l  the  Hjiace  between  the  two  is  packed  with  cork 
and  light  wood,  Passinj^  through  this  light  stuff 
are  open-ended  tubes,  6  inches  in  diameter,  which 
canr  down  any  water  that  is  shipped  by  the  l>oat. 

The  saving  of  life  by  life-boats  in  the  British  Isl- 
and-s,  1824-85,  was  14,980  persons. 

Ujfe^aoy.  {Nautical.)  A  l>uoy  or  float  which 
is  thrown  overboard  to  sustain  a  person  until  assist- 
ance arrives. 

It  has  various  forms  :  — 

In  one,  each  of  the  stools  in  the  cabin  has  an  air- 
tight tin  case  fastened  beneath  the  seat. 

2.  An  india-rubber  belt  capable  of  inflation. 

3.  A  painted  canvas  case,  of  an  annular  shape,  31 
inches  in  diameter,  6  inches  wide,  and  4  inches 
thick.  It  contains  12  pounds  of  coik,  in  thin  lay- 
ers. 

Lieutenant  Cook  of  the  English  navy  invented  a 
life-buoy  which  is  provided  on  board  alt  the  vessels 
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of  that  service.  It  consists  of  two  hollow  copper 
vessels  connected  by  a  horizontal  bar,  through  the 
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middle  of  which  is  &x«d  vertically  a  strong  staflf 
formed  of  a  metallic  tube,  the  upper  extremity  of 
which  supports  the  foae.  The  lower  part  of  the 
staff  has  a  Dalaoce-weight  which  drops  out  when  the 
buoy  falls,  and  maintaina  tha  staff  uprubt  in  the 
water.    The  apparatus  is  kept  sucpended  at  the 


quarter,  is  detached  hv  a  trigger,  and  the  act  of  re- 
leasing it  drops  a  gun-lock  hammer  and  ignites  the 
fuse,  which,  blazes  for  a  considerable  time  and  at- 
bncta  the  man  overboard  while  it  directs  the  crew 
of  the  boat  to  the  assistance  of  the  person.  It  will 
support  two  jiersona. 

The  life-buoy  (Fig.  2928)  is  of  similar  character. 
The  fuse  composition  is  not  exttnguLihed  by  water. 

Ufe-oar.  This  is  an  apparatus  used  to  commu- 
nicate between  a  wreck  and  the  shore,  for  the  pur- 
pose of  rescuing  persous  on  l>oanL 

Francis's  life-car  resemhiefi  a  boat,  beiqg  a  water- 
tight metallic  shell,  with  a  hatchway  or  cover,  and 
is  adapted  to  travel  on  ropes  whose  ends  are  con- 
nected to  the  ship  and  to  the  shore  respectively. 
This  connection  is  made  by  means  of  tiring  from  a 
mortar  a  shot  havinz  a  cord  attached.  The  cord  in 
so  coiled  upon  a  racK  as  to  piy  off  freely  as  the  shot 
is  fired  and  falls  beyond  the  vessel.  The  oord, 
being  caught  by  those  on  board,  is  luade  the  means 
for  sending  ashore  a  hawser  or  Uiger  cord  on  which 
the  life-car  may  be  su.<tpendml. 

The  passengers,  to  the  number  of  3  or  1  at  a  time. 
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b.  A  line  stretched  from  olyect  to  olyect  on  deck, 
for  the  men  to  grasp  in  bad  weather  and  heavy 
sea. 

c.  A  line  attached  at  one  end  to  a  life-buo^  and 
floating  loosely,  to  assist  a  person  in  grasping  it. 

Idfe-^9-««rT'er.  1.  a  device  to  enable  a  per- 
son to  Hoat  in  water  in  case  of  accident. 

A  cork -jacket  or  inflatable  belt  or  waistcoat  are 
ordinary  devices  for  this  purpose.  Fig.  8988  shows 
a  more  pretentious  life- 
preserver,  constructed 
of  two  hollow  drams 
or  floiits,  with  opening 
to  receive  valuable  [ta- 
pers or  documents,  and 
with  depressions  d  to 
receive  the  straps  e. 
B  C  are  the  body-belt 
and  shoulder  •  strape  ; 
the  podcet  g  is  intend- 
ed to  receive  a  signal- 
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ides  these  arti- 
cles for  wear  in  an 
emei^ncy  are  life-pre- 
serving mattresses, 
seats,  bertha,  buckets,  Lf/h-¥Umi. 
raftl^  floats,  and,  in 

some  cases,  the  general  famiture  and  even  doon 
of  the  c^nns  are  specially  made  to  snbHtrre  the  par- 
pose, 

in  Fig.  8989,  two  mattresses  filled  with  oodc  have 
n«.2939. 
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are  inclosed  in  the  car,  and  the  trips  are  made  by 
hauling  on  a  rope  attached  to  the  car  and  grasped 
by  paitiea  on  board  and  ashore. 

One  of  these  cars  was  the  means  of  saving  200 
passengers  from  the  "  Ayrshire,"  which  went  ashore 
at  Long  Branch,  January,  1860. 

Ufe  -cuard.  {Locomotive  -  enyiae. )  Safeguard, 
rail-guanl,  sweeper.  The  device  embracing  the 
brooms  ^ed  in  front  of  a  locomotive  for  clearing 
small  obstructions  from  the  track . 

Life-line.  {Ndutieat.)  a.  A  line  stretched  above 
a  yard  to  enable  seamen  to  etand  tbeteon  in  manning 
yards. 


between  them  an  air-bag,  conRned  in  a  fibrona  sock 
to  prevent  rupture,  the  whole  forming  an  elastic  bed, 
which  ma^  be  separated  into  several  distinct  life- 
preservers  in  acculents  on  water. 

LifiR-preservfts  of  corfc  date  leek  to 
the  time  of  the  early  Romans.  The 
R<»nan  messenger  sent  by  Camillas 
to  the  Capitol,  when  besieged,  swam 
the  Tiber  with  a  cork-jacket. 
The  bamboo  habit,  or  Chinese  life- 

{treserver,  consists  of  four  ineces  of 
Nunboo,  about  a  man's  length,  placed 
at  right  angles  in  parallel  pairs,  and 
tied  nrmly  at  the  four  comers,  leav- 
ing an  opening  for  the  body,  so  that 
one  pair  of  bamboos  rests  beneath  the 
armpits. 

Captain  Hanby's  apparatus  is  used  in  England  to 
communicate  with  stranded  or  shipwrecked  vessels. 
A  shot  thrown  by  a  mortar  has  a  line  attached  to  it, 
and  being  thrown  over  the  ve^ssel  the  line  is  the 
means  of  hauling  a  rope  on  board,  and  thus  ccHnmu- 
nication  is  establiflhed  with  tlie  shore,  by  hammock 
or  cradle,  which  is  arranged  to  traverse  on  tlie  rope. 
(See  LiFK-CAR.)  Light-balls  are  thrown  up  and  ex- 
plode by  fuse  at  a  bight  of  300  yards,  so  as  to  illumi- 
nate a  lai;ge  area  and  afford  a  view  of  the  vesad  in 
distress.  The  npnaratiis  has  been  the  means  of  sav- 
ing several  hunnred  Uvea,    Captain  Mantqr  died 
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NuTMubrr  18,  1854,  aged  89  ynn.    For  ippantua 
to  enable  a  person  tx>  travene  foul  air  witnout  in- 
spiring it.  Bee  Inhaler. 
Stoner's  llfe-preserTer  ii  of  indta-mbber,  and  niado 

is  one  piece,  tne  oni^  o[)enings  being  in  tliu  head- 
piece and  at  the  wnsts ;  the  fnnnei'  ia  secured  by 
tianda  paaaing  over  the  top  of  the  head  and  a  flap 
ander  the  chin.  Snapendeis  pass  over  the  ihouldera 
from  the  wniat,  and  an  exterior  waiat-belt  is  buckled 
around  th«  body.  A  cork  jacket  ia  bnckled  aroand 
the  waist  beneath  the  rubber  gannent,  and  is  pre- 
vented from  slipping  by  shoulder-straps.  The  lower 
parts  of  the  dress  are  of  thicker  material  than  the 
apper,  and  leaden 
"t-  soles,   made   in  two 

linTts  mill  hinged  Uh 
H<.*[hiir.  an-  ->irapp«d  to 
the  fpt't  so  ii»  to  keep 
the  iKHiv  upright. 
Thi?se  wtf^h  7  to  8 
jiaiuiJt  Tlie  whole 
drf^i  mny  Ite  fitted  OQ 
in  tbtve  niiaiitea. 

Mptritnnii'ii  life-pre- 
Herver  i;oi|aiBts  01  an 
iuJiii '  riil>t»r  head- 
dnsflj  jiicki-t,  and  pon- 
tolDons,  ihd  two  latter 


ZJ/t-Rtttretr, 


connected  by  a  joint,  around  which  is  secured  a 
belt  to  insure  the  -juDction  being  air-tight.  It 
weighs  about  14  pounds,  and  it  ia  said  can  be  in- 
flated  in  1^  minutes.  The  contained  air  servpa  to 
keep  the  body  warm  as  well  as  to  baoy  it  up.  When 
in  tne  water  the  bearer  floats  upon  his  bocK,  having 
about  one  third  of  his  body  above  the  surface. 

With  each  of  these  life-preservers  is  provided  a 
case  for  holding  water  and  provisions,  and  a  small 
flag  and  staff  to  attract  attention. 

Ormsbee's  life-nreaerver  consists  of  inflatable 
sleeves,  lef^ings,  nip-bands,  which  may  be  worn 
with  hnt  little  inconvenience  when  in  positions  of 
dan^r,  or  in  learning  to  swim.  Or  they  may  be 
earned  in  the  pocket. 

2.  A  loaded  stick  or  cane  with  a  leaden  head, 
used  as  a  protection  against  assailants. 

Uft  1.  {yiittiical.)  A  rope  stretching  from  a 
mast-head  to  the  end  of  a  yard,  to  trim  it  {tquaring), 
or  in  topping  {yardt  apeak). 

A  topping-li/t  is  a  rope  which  raises  the  after  end 
of  a  boom. 

2.  A  hoisting-machine.  See  list  under  HoiffTlRO. 
a.  An  elevator  for  goods  or  material  in  a  furnace 
or  mine.  See  ELKVAToa  ;  Furnace-hoiht  ;  Mak- 
EKOIKB,  etc. 

b.  A  dttmh-vfaHer. 

S.  An  exercising  machine.  See  LirriNO-iiACHiNR. 

4.  The  distance  which  an  ore-stamp  rises  and  falls. 

5.  {LttUu. )  One  of  the  several  Hnts  or  grooves  for 
the  belt  on  the  driving  and  cone  wheels  of  a  lathe. 


The  varying  diameters  of  the  lifts  are  for  changes  of 
speed. 

6.  (SheemaHng.)  One  thickness  or  layer  of  leather 
in  the  tap  which  forma  the  heel  of  a  boot 

7.  (Hydraulie  Engineering.)  a.  The  amount  by 
which  a  canal-boat  ia  elevated  in  a  lock.  The  differ- 
ence in  level  between  the  upper  and  lower  pounda. 

b.  The  rii*e  of  an  undershot-wheel  above  the  water- 
surface. 

c  A  substitute  for  csnal-locks,  the  boats  being 
lifted  and  lowered  by  machinery  from  level  to 
level. 

The  boats  are  floated  in  water  during  transfer; 
gates  and  bIhicos  in  the  main  Hiia  arv  dispensed 
with  ;  the  boat  is  transferred  from  one  level  to  an- 
other without  loss  of  water. 

The  lower  level  is  divided  into  two  branches, 
which  are  carried  along  each  aide  of  the  upper  level 


FIf.  3981. 


to  a  length  a  little  over  that  of  the  canal-boat.  The 
depth  of  each  bmnrh  ia  sufficient  to  allow  the  boat 
e-b  to  float  over  the  top  of  an  iron  caisson  or  tank  A, 
fllled  with  water  and  sufficiently  targe  to  float  a 
loaded  boat.  An  elevated  framework  is  constructed 
to  overarch  the  three  basins,  and  ia  provided  with 
tnuaverse  rails  and  carriages,  cnntnining  the  wheels 
over  which  run  the  aunpendiug  chains  by  which  the 
caissons,  their  contained  water,  and  the  nonting  boat 
are  lifted  or  lowered.  The  caissons,  which  He  in  the 
bottoms  of  the  basins  to  receive  their  load,  are  tma- 
pended  by  straps  from  cross-liesrers,  to  which  the 
suspending  chains  are  connected.  The  chain  which 
suspends  one  caismn  and  boat  passes  over  drums  on 
one  carriage,  and  that  which  suspends  the  other 
coiason  and  boat  passes  over  the  dmms  on  another 
carriage  ;  the  chain  at  each  end  of  the  lift  being  the 
same,  posning  in  continuity  over  the  different  drums 
and  around  the  long  shaft  at  the  side  of  the  frame- 
work, so  thst,  ss  the  shaft  revolves,  the  chain  winda 
on  one  set  of  dmms  and  unwinds  from  the  other, 
one  boat  rising  ss  the  other  descends. 
The  action  is  as  follows  :  — 
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Two  boats  approacblng  the  lift  from  contrary  di- 
rections ua  floftted  over  the  Bunkeu  caiBttons  in  the 
lower  And  upper  basins  reBpectively.  The  load  is 
onifonn,  whether  the  caisson  coutain  a  boat  or 
otherwise,  as  the  caissoo  iti  full  ol'  water  in  either 
case,  suit  the  boat  disjilacea  a  weight  uf  water  exact- 
ly equal  to  its  own  weight.  The  siiaft  i  is  rotated 
by  ateam  or  water  power,  and  the  chains  wind  on 
the  cams  e  e,  causing  the  upper  sliaft  s  to  move  down 
in  the  ftamework  and  draw  th«  i^mwi*  with  their 


loadn  out  of  the  water.  The  weight  of  the  caisson 
is  balanced  hy  a  weight  w,  which  acts  by  a  short  or 
Irag  leveragr  ob  the  cams,  according  to  the  position 
•T  th«  eaisans  in  or  out  of  the  water  respectively. 
The  Imeketa  ft  h  Bospnided  from  the  shaft  ji*  may  be 
Clled  as  retfrnied  to  assliit  the  power  in  working  the 
shaft. 

The  «aissoiM  being  lifted  ont  of  the  water,  the 
■ppcr  asiifUM  is  moved  on  the  railway  across  the 


canal,  so  as  to  be  anspended  over  the  loww  baida, 

ready  to  descend. 

When  in  this  position  the  two  oussons  are  in 
equilibrium,  each  susiiended  clear  of  the  water,  and 
over  the  lowtir  basin,  the  upper  one  occupying  tbe 
position  in  dotted  lines  a'.  The  equilibrium  is  then 
(listurbed.  by  allowin|;  some  water  to  escape  from 
the  lower  caisaou,  wlueh  fehereopon  rises,  the  pod- 
tioos  of  the  niqMctive  caissoDs  changing.  The  late- 
ly raifted  caistiuii  is  then  moved  over  the  upper  basin 
by  the  traversing  of  its  carriage  on  the  railway  above. 
Now  all  is  in  order  for  the  descent  of  the  caisMms 
into  the  res)tective  basins.  The  power  is  then  ap- 
plied to  the  shaft  d  which  allows  the  shaft  s  to  rise, 
and  the  caissons  are  lowered  siinnltaneously,  the 
boats  are  floated  over  the  ends  of  the  caissons  and 
resume  their  joiimeya. 

On  the  Great  Western  Canal  of  England  lifts  are 
employed,  46  feet  in  bight  and  consisting  of  2  cham- 
bers with  a  pier  of  masonry  between  tnem.  Each 
chamber  is  of  sufficient  capacity  to  contain  a  timber 
cradle,  in  which  tlie  ascending  or  descendinx  boat  is 
placed.  The  cradle,  when  on  the  level  nf  the  canal, 
allows  tbe  boat  to  flmt  into  it  by  raisina  a  vatei^ 
tight  gate  at  one  end.  Tlie  two  cndles  whirh  work 
in  the  chambers,  when  full  nf  water  or  when  both  or 
either  of  them  contain  a  boat,  balance  each  other  on 
strong  chains,  which  pass  over  8  cast-iron  wheels, 
and  are  so  arranged  tnat  tbe  water  in  the  upper 
cnuUe  is  kept  about  2  inahes  below  that  in  the  pond, 
which  gii*es  it  a  sli^t  preponderance,  sufBcient  to 
set  the  machinery  in  motion.  The  boats  weigh  8 
tons,  and  pass  up  or  down  the  lift  of  46  feet  in  about 
3  minutes,  consuming  2  tons  only  of  water. 

The  upper  view  (Fig.  2932)  is  half  a  front  view  amd 
half  a  transverse  section  of  this  lift.  The  lower  view 
is  a  longitudiual  section. 

Zdft-brldge.  A  bridge  designed  to  lift  to  allow 
a  canal-boat  to  pass,  when  the  viaduct  is  but  a  short 
distance  above  the  water-level.  It  is  hung  by  the 
four  comen  to  four  chains,  which  pass  over  pul^ 
and  have  counterpoises  at  their  other  ends. 

Uffer.  1.  {i'aper-maJcing.)  A  cast-iron  wheel 
with  buckets  revolving  in  a  case,  lifting  pnlp  from 
the  redervnir  or  pulp'dutt,  snd  passing  it  to  the 
trough,  from  whence  it  flows  on  to  the  traveling  weK 
On  the  latter  it  is  shaken,  partially  drained  of  its 
water,  and  is  then  delivered  by  the  etmdier  to  tJie 
first  pair  of  pressing-rollera. 

2.  An  elevator  or  hoisting-apparatus. 

3.  (SUam-tngine,)  The  arm  on  a  lifting-rad  that 
raises  the  puppet-vidve. 

The  upper  portion  of  the  fi^re  <29S8)  is  a  top  view 
of  a  Western  steamboat  engine,  tiie  lower  {lortioB  is 
a  side  elevation  on  a  somewhat  enlarged  scale.  1^ 
lifter  is  shown  in  tbe  middle,  having  curved  surfaces 
at  the  points  of  contact  with  the  valve-levers. 

4.  (Founding.)  A  tool  used  by  >  molder  in  ele- 
vating the  cope  from  the  drag. 

5.  a.  A  tlomestic  tool  for  raising  or  adjusting  the 
lids  of  a  stove. 

b.  An  implement  for  holding  hot  plates  or  dishra. 

6.  (Surgical.)  A  levator  w  lifting  lever  need  in 
injnries  to  the  cnuiium.  It  bd<Higs  to  the  trephine 
case.  An  elevator.  The  forms  are  four  ;  known  ss 
the  common,  Louis',  Petit's,  the  triploid. 

7.  A  earn  or  wiper  used  in  raising  a  stamper  or 
bfwtle,  or  in  depressing  the  tail  oT a  tilt-hammer 
helve, 

Uft-gate.   A  gate  which  lifts  instead  of  swing- 
ing on  a  pintle,  as,  — 
A  portcullis. 

A  farm-gate  connterbalaneed,  and  rising  in  gnlde^ 
like  A  sash. 
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the  masonry,  and  rested  at  their 
upper  esds  against  ^oga  beneath  the 
Bill-timbers  of  the  bndge. 

Perronet,  the  great  French  engi- 
neer, 1708-84,  was  the  chief  eiigi- 
neer  of  the  PonU  et  Chatuaiet  from 
1747,  and  did  more  for  the  science  of 
bridgtt-biiilding  than  any  of  his  con- 
tumpoiaiies. 

He  contrived  H(Iniwbridge(fr)which 
had  a  short  middle  draw  to  allow  the 
masts  of  vessels  to  pass  when  the 
headway  beneath  the  biUge  was  sufficient  for  the 
hnlU  of  the  vrasels.   This  middle  section  ia  hinfjed 


A  canal-lock,  graving-dotik,  or  sluice-gate  which 
rises  tn  vertical  grooves  in  the  walls. 
Ufb-ham'mer.  The  lift-hstnmer  is  a  light  form 
of  tilt-hammer  in 
!%•  !t9U.  which  the  hammer 

is  raised  bya  spring 
and  deprMsed  by  a 
treadle.  When  the 
hammer  has  a 
bead  of  depmsed 
contonrtsctingin 
cincert  with  acoun- 
terpart  tool  on  the 
anvil,  it  becomes  a 
swage,  the  top  and 
ttottom  tools  an- 
swering to  those  of 
a  drop.  For  this 
purpoxe,  the  verti- 
cal movement  it 
preferable. 

The  intention  of 
the  apparatus  is  to 
enable  the  blacksmith  to  dispense  with  an  assistant, 
a  ttriiser,  but  it  has  not  come  into  extensive  use  and 
is  not  likely  to.  It  is  asking  too  much  of  one  man 
to  attend  to  both  operations  skillfully. 

Idft'ing^bar.  1.  (Knittiitg-mcukine.)  A  hori- 
zontal rod  or  bar  having  a  short  intermittent  vertical 
or  nearly  vertical  reciprocation,  and  which  at  the 
proper  moment  operates  to  lift  the  Jacks. 

2.  {Weaviag.)  The  movable  frame  of  a  Jacqnard 
loom  in  which  the  liftingrblades  are  fastened. 

Ufflnc-blade.  (tTeaving.)  An  iron  rule  to 
receive  the  lifting-wires  of  a  Jaciinard  loom  when 
hoisted. 

Uff Ing-biidge.   The  lifiing-bndge  is  the  sim- 

Elest  of  all  drawbridges,  being  merely  a  platform 
inged  to  the  bank,  curb,  or  scarp  at  one  end,  the 
other  being*  lifted  by  chains  or  cords  worked  by 
windlass  or  weights.  It  ia  used  in  crossing  the  ca- 
nals in  Holland,  where  the  roailway  is  nearly  oo  a 
level  with  the  water. 
It  is  also  used  iu  fortifications. 
The  drawbridges  (a)  of  Brussels  were  balanced  by 
weights  attached  to  chains  passing  over  standards 
that  stood  immediately  over  the  walls  of  the  canal, 
and  were  braced  and  stayed  by  timbt»a  and  iron  ties. 
The  weisfat  of  the  draws  was  home  by  stmts  be- 
neath; which  were  footed  in  sefc-offs  in  the  faces  of 


to  one  portion  of  the  bridge  and  lifted  by  a  chain 
and  winch. 

lift'lng-gear.  {Steam-engine.)  The  apiuratns 
for  lifting  a  safety-valve  from  within  a  boiler.  It 
consists  of  levers  connected  to  the  valve  and  to  a 
screw  worked  by  a  handle  outside  the  boiler.  See 

LiFTKB. 

hoiEting-implement  operated 


lilft'ing-jaok.  A 

by  a  lever,  a  screw 
and  lever,  or  by 
livdraulic  pressure. 
The  figures  show 
forms  of  the  lever- 
jack.  For  other  va- 
rieties, ace  list  u^er 
Jack. 

Fig.  29S6  has  a 
rack -bar  raised  1^ 
a  lever  pivoted  in 
a  strap,  and  the  rack 
is  sustained  by  a  slid- 
ing spring  catch. 

In  Fig.  29S7,  the 
upper  ends  of  the  legs 
are  connected  by  a 
lever,  by  whose  de- 
pression they  are 
erected  and  the  wag- 
on-axle rai8e<l. 

In  Fig.  2938,  the  falcram-pin  of  the  lever  rests  in 
rounded  notches  in  the  standard,  and  is  held  down 
by  an  extension  pawl  whidi  is  pivoted  tq  the  stand - 
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Lifting-Adt. 

aid  uaH  engages  a  ntchet  on  the  upper 

side  of  the  lever.  ^  

UfMnC-iilK'Ohlzie'.  An  ezerciaing-  Lntr^faek. 
marhine  belonging  to  the  faniishing  of  a 

gymnaaium,    in   which  a 
rig.  1S30.  weij^t  is  so  disposed  with 

handles  or  straps  for  the 
hands,  hips,  or  shoulders, 
that  a  person  may  conven- 
iently try  his  strength.  And 
imfHOve  "by  nemiatent  trying 
at  gradually  increasing 
weights.  Weights  or  springs 
are  unetl,  sometimes  iu  con- 
nection with  a  dj-namome- 
ter,  to  indicate  the  force 
exerted. 

Fig.  2939  showa  Butler's 
standard  health-lift,  giving 
a  dead-weight  lift  softened 
by  spring-action.  The  plat- 
form on  which  a  person 
VMgMi  UJtint-Jpparatia.  stands  )Q  lifting  resU  upon 
ten  volute  Bprtngs  on  the 
frame,  the  legs  of  the  fnme  resting  also  on  volute 
springs  on  th.9  floor.  Rubber  cushions  and  cartilagf>s 
soften  every  moveoient  Through  the  center  of  the 
machine  pasitci  nn  upright  rod,  having  at  its  upper 
end  a  stirrup  through  which  the  handle  is  jtassed 
transverssly,  while  at  the  lower  extremity,  beneath 
the  platform,  is  a  di^k  to 
receive  the  weights,  of  from 
one  to  ft(ty  pounds  each. 
The  handle  jrawes  through 
springs  at  the  platform  level, 
which  sustain  the  weight 
and  gradually  release  it  as 
it  is  lifle<l  clear.  Weights 
to  the  amount  of  600  pounds 
are  )»rorided.  The  machine 
occupies  a  space  of  28  x  82 
inches  on  the  floor ;  26 
inches  to  the  top  of  the  plat- 
fonn.  The  person  stands 
a-straddleof  the  handle,  and 
lifts  with  one  hand  in  front 
and  the  other  in  the  rear. 

Fig.  2940  b  a  machine  in 
which  graduated  springs  are 
aubstituteil  for  weights. 

Many  other  forms  of  exercising-machines  are  usetl, 
some  for  the  bedridden,  some  specially  adapted  for 
victims  of  spine  disease,  some  for  general  exercise  of 
the  muscles  to  improve  the  tone  of  the  system.  See 

EXKKCISINO-KACHINR. 

Uft'ins-ptooe.  {Horology.)  A  lever  having  a 
tooth  which  engages  in  notches  in  the  eount-uilUel 
to  restrain  the  striking.  The  eoutU-wheel  has  78  di- 
vixions,  and  notches  are  cut  in  it  at  the  successive 
distances  of  1,  2,  8,  4.  etc.,  of  the  divisions.  Tb& 
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If- MB.  Ufting-jiiece  being  raised  hy  a 

Kin  or  a  snail  on  one  of  the 
our-wheels,  the  tooth  of  the 
lifting-pieve  rests  on  the  rim 
of  the  count-wheel  until  the 
prescribed  nuuilier  of  blows  ii 
given,  according  to  the  length 
of  the  sofuM  Iwtween  the  notchea. 

Uffuvipamp.  One  by  which  the  liquid  to  be 
raised  is  liftetl  iustead  of  forced  from  it*  receptacle  to 
the  point  of  discharge.  To  this  claae  belongs  the 
ordinary  atmospheric  pump.  The  chain-tmmp  and 
similar  devices  may  also  be  included.  The  atmos- 
iilu-rii^  pump  was  probably  known  to  the  ancient 
EfEvptlsiiii,  mkI  by  them  handed  down  to  the  Greeks 
and  Honuns.  by  whom  it  was  little  used. 

The  pruiK'iple  was  explained  by  Torricelli,  the 
pupil  of  Oalili-i',  wlioae  attention,  as  well  as  that  of 
Ills  tiin-ftcr,  was  drawn  to  the  mstter  by  the  unsnc- 
■  I  ^<.«vfnl  flFrtri-i  at  the  Florentine  pump- makers  to  raise 
iiwitiT  by  ji^  means  to  a  hight  much  over  SO  feet 
1  It  fact,  at  tOevntions  above  Uie  sea-level,  it  can  only 
\v  lifted  til  a  hight  in  feet  about  e^jual  to  the  num- 
Iwr  of  iucbtis  at  which  Uie  raercniy  in  the  barometer 
aiBixts  :  one  itieh  of  mercury  cotrespondiog  to  about 
l:!  111.  of  water.  See  Lirx-PUitP. 
Lift'Uig-tpq^    The  tongs  with  concave  jaws 

I  1  11  :.-i  < -I'iiig  crucibles.  See  Ckuciblk-tongs- 
Lift-pnnip.  A  (Fig.  2941)  shows  one  form  of 
Tii.>.ii-iii  hlung-pump'  The  head  of  the  pump  is 
idoAMi,  and  w  water  may  be  lifted  throngh  the 
aide  nih»  to  Uiy  elevation  consisttmt  with  the 
Blr"iiHt>i  -ir  the  tube. 

/<  i-i  .1  <l<  ilde-piston  pntnp  adapted  to  situations 
where  the  ^ump  cannot  be  conveniently  inserted  in 


lie  reservoir.  The  piston  of  the  atmos- 
ric  pump  is  directly  under  that  of 
the  lifting-pump,  and  works  in  a  cylinder 
attached  to  the  bottom  of  the  cistern.  Each  is  at- 
tached to  the  same  rod  and  voriced  hy  the  same 
frame. 

In  Ctwo  pistons  a  &  are  placed  in  two  cvHnders, 
side  by  side,  and  are  operated  siniultaneaualy  by  at- 
tachment to  a  cross-head,  both  drawing  up  the  m-ater 
at  the  same  time.  The  downward  movement,  as  it 
closes  the  valve  forces  the  water  upward  thronf[h 
the  cylinder  a,  maintaining  a  continnons  dis- 
charge. 

D  (Fig.  2942)  is  an  atmospheric  pump.  The  up- 
per valve  is  of  peculiar  construction. 

is  a  solid-piston  pnmp,  which  lifts  the  water  to 
the  barrel,  and  OH  its  downward  stn^Ee  forces  water 
up  the  pipe. 
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0  is  ■  doable-cyliDder  btlaoce-beim  ptuup.  The 
pistons  are  altenuitely  nised  and  lowered  by  a  own 


nt-tttt. 


Li/t-Pianp». 


throwing  his  wfigbt  alternately  on  either  side  of  the 
beam,  and  dischaige  the  contenbi  of  the  cylinders 
through  the  pipe  a.  A  is  a  plan  of  the  beam  and  its 
Irame,  on  which  the  man  atanda. 
Id  Leeorche's  pomp  (to  the  right),  the  cylinder  a  is 
surrounded  by  an  aif- 
■te  tight  Teasel  A,  which, 

being  originally  tilled 
with  water  to  a  hight 
snfficient  to  cover  the 
piaton,  always  keeps 
the  valve  wet.  Each 
Rtroke  createsa  vacuum 
in  the  vessel  b,  caus- 
ing the  wat*T  to  rise 
in  the  cylinders  a  e, 
whose  vuves  are  lifted 
at  the  same  time. 
This  arrangement  also 
obviates  the  shock 
caused  by  the  water 
when  the  piston  is 
worked  rapidly. 

Fif^  2943  is  n  pump 
described  by  Uuschen- 
broeck.  The  upper 
end  of  the  «iction-pipe 
a  enters  a  amall  cis- 
tern 6,  and  is  sur- 
rounded by  a  cylinder 
e,  the  lower  part  of 
which  fita  closely 
around  it  The  valves 
of  both  open  upwardly. 
The  npwani  movement  of  the  cylinder  c  causet  a 
vaeaum  in  both  it  and  a,  which  become  tilled  with 
water,  the  downward  movement  of  c  causing  the 
water  therein  to  overflow  into  the  cistern  b,  whence 
it  is  discharged. 

LlfVing-rod.  (SUam-engirie.)  A  rod  receiving 
motion  from  the  ntck-shaft,  and  imparting  motion 
to  the  lifler  of  the  poppet-valve. 

Uft'ing-BOrew.   A  form  of  hoist  in  which  a 
screw  is  used.    See  Jack-hcbkw. 
Ufflns-3et    The  series  irf  pumps  by  which 


water  is  raised  from  the  bottom  of  a  mine  by  suc- 
cessive lifta.   See  Curnish  Engine. 

Idffinc-wlrw.  {Weaving.)  The  wires  by 
which  the  warp-threads  are  raised  and  lowered  to 
produce  the  pattern  in  a  Jacquard  ap[iftratu8. 

Uft-^atch  Lcxsk.  {LocksmUhhig.)  A  lock  in 
which  the  latch  is  pivoted  and  lifud  fi-ee  of  the 
keeper,  passing  through  a  notch  in  the  box,  instead 
of  being  simply  retracted. 

Uft-4ooIc.  {Engituering.)  A  canal-lock,  in 
which  a  boat  is  lifted  by  the  introduction  of  water, 
80  as  to  raise  it  to  the  upper  level.    See  Lift,  7. 

Uft-taut'er.  1.  A  contrivance  adopted  in  Eu- 
ropean windmills  for  reguhitiiig  the  distance  apart 
of  the  mill-stonea,  according  to  the  speed  of  the 
vanes.  It  is  of  the  nature  of  the  steani-govemor, 
having  suspended  balls  which  fly  ont  1^  accession  of 
speed,  and  thus  act  upon  the  oridge-tret  by  which 
toe  runner  is  supported. 

2.  A  ball-govemor  arrangement  to  r^;ulate  the 
speed  of  a  windmill's  vanes.  This  use  of  the  contriv- 
ance preceded  that  of  Its  application  to  the  steam- 
ensine. 

Llft-walL  {Hydraulic  Engitiuring,)  The  wall  at 
the  head  of  a  canal-lock  chamber.   8ee  Canal-lock. 

IJit  Wa'tar-wheeL   1.  An  under-shot  wheel. 

2.  A  water-wheel  whose  gudgeons  and  bearings 
may  be  raised  or  lowered  to  adapt  it  to  varying 
bights  of  water  supply. 

Ug'a-tiiis-^br'oepB.  A  pair  of  grasping  fin^ets 
protruding  from  a  sleeve  and  closed  by  retraction 
into  the  ^ve.  Otber  fonna  are  used,  the  specific 
construction  depending  npou  the  natnre  of  the 
operation  and  the  size  of  the  avulable  opening  for 
its  application. 

U^a-tore.  1.  {Printing.')  Two  or  mrav  letters 
cast  on  one  shank  ;  as  IT,  fli,  etc. 

This  was  formerly  very  common,  and  wa*  carried 
to  an  excess  by  Earl  Stanhope,  who  called  them  logo- 
types. 

They  are  now  conAned  to  some  diphthongs  and  tiie 
h,  which  is  derived  from       the  logotype  oT  et. 

2.  {Surgieai.)   a.  A  thread  to  tie  arteries  or  veins. 

b.  A  wire  cord  or  thread  used  in  removing  tomora, 
etc.    See  EcBASEUR. 

e.  The  bandage  used  for  phlebotomy. 

Galen  recommends  silk  thread  for  tying  blood- 
vesselii  in  surgical  operations. 

The  ligatiou  of  tne  femoral  artery  was  first  per- 
formed by  Hunter,  about  1785. 

That  of  the  extenial  iliac  by  Abemethy,  1796. 

The  internal  iliac  by  Alexander  Stevens,  in  1812. 

The  common  iliac  snccessfiilly  by  Dr.  Valentine 
Mott,  in  1837. 

The  common  carotid  by  Sir  Astley  Cooper  (sne- 
cessfully),  in  1808. 

The  inuominata  by  Mott  in  1618,  and  raccfM- 
fully  by  Dr.  J.  W.  Smythe  in  1864. 

"  Ambrose  Par^,  bom  at  Laval,  in  France,  in  1509, 
was  a  member  of  the  fraternity  of  barber-surgeons  ; 
but,  such  was  the  reputation  he  acquired  aa  an  op* 
erator,  he  was  made  suigeon  to  four  successive  sov- 
ereigns of  France,  and,  among  others,  to  the  weak 
and  cruel  Charles  IX.,  by  whom,  however,  althou^ 
Pare  was  a  Huguenot,  his  life  was  saved  on  the  terri- 
ble night  of  the  massacre  of  St.  Bartholomew,  by 
detaining  him  in  the  royal  chamber  until  morning. 
With  Pai,  who  lived  little  more  than  800  years  ago, 
we  may  commence  to  date  the  achievements  and  tri- 
umphs of  modern  surgery.  Hitherto,  after  amputa- 
tions, xhe  bleeding-ves-sels  lisd  generally  been  secured 
by  searing  them  with  cauterizing  irons,  or  by  dipping 
the  end  of  the  stump  in  boiling  oil  or  molten  lead. 
Far^  revived  the  ligature,  which,  although  it  bad 
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been  suggested,  and  probably  Rdopted  iu  a  few  cases 
■ereial  centarins  before,  had  been  forgotten  or  abuD- 
doQed  by  his  immediate  predecessors.  Such  was  the 
mortality  under  the  old  process  of  sccuriug  the  ves- 
sels, that  Guy  de  Chauliac  declared  it  was  better  to 
kt  the  limb  drop  off  thau  to  amputate  it  with  the 
knife  ;  and  he  aavised  ligatiug  firmly  at  the  nearest 
jmotf  and  thus  to  cause  oaiwrene  and  slouching  of 
the  limb  below.  Since  wrote,  fpreat  improve- 
ments  have  been  nude  in  th«  application  of  the  Ijga- 
tore,  and  its  usefulness  has  been  greatly  eztf^ndeu  ; 
especially  la  it  proper  to  mention  its  apj[>Iicstioa  for 
the  reduction  ol'  vascular  tumors,  including  elephaii- 
tiaaia,  for  the  rvlief  of  eialepay,  and  fof  various  otbfr 
maladies  in  which  it  ia  known  that  oigans  are  suf- 
fering from  an  excess  of  Mood ;  but  the  greatest 
achievements  of  the  ligature  have  been  in  the  cure 
of  aneurisms."  — F.  H.  Hahilton,  H.  D. 

The  ligature  occasions  obliterations  or  adhesion  of 
the  artenal  parietea  by  cutting  through  the  middle 
and  internal  coats,  the  adhesion  being  favored  by 
the  formation  of  a  coagulnm,  which  acts  in  some  de- 
gree aa  a  barrier  against  the  impulse  of  the  blood, 
and  subsequently  disappears  by  absorption. 

Us'st-tnn-ou'il-er.  A  suigieal  instrumMit  with 
a  bent  stem  for  passing  a  ligature  around  an  artery 


which  is  to  be  ligated,  a  bone  which  is  to  be  divided 
by  a  chain-saw,  or  other  object  which  is  to  be  ont. 

In  the  absence  of  special  inatmmenta  therefor,  the 
dnty  is  performed  by  ft  carved  needle  carrying  a 
thread. 

a,  Fig.  2944,  is  Post's  chain-saw  carrier,  h  is 
Tienumn's  instrument  to  carry  ligature  for  chain- 
saw,  e  is  an  aneurism  neeiU&  d  «  are  Mott's 
aneurism  needles.  /  g  h  an  Van  Buren'a  artery- 
ligating  instruments,  i  is  Carrol's  knot-tyer,  J  is 
Gooche  8  double  cannula  for  nterine  polypoa.  it  is 
Charriere's  lengthened  chain-ecraseiir. 

LUf'a-tiire-^'er.  An  instrument  to  carry  flax 
at  talk  thread,  or  silver  wire,  for  tying  off  arteries, 


aneurisms,  tumofa,  polype  or  pile^  etc.  See  Pjg. 
2944,  LlQATlTRB-CABBIBR. 

In  Carrol's  ligatnre-tyer  (i,  Fig.  2944)  the  ligature, 
being  held  by  the  blunt  hooks,  which  are  at  right 
angles  to  the  branches,  is  readily  passed  around  the 
tumor,  and  the  instrument  withdrawn  ;  a  single 
knot  is  tied,  which  is  easily  slid  up  to  the  tumor  and 
tightened,  the  inatrameat  operatiDg  after  the  manner 
of  a  glove-streteher.  A  second  knot  is  tied  in  the 
same  manner,  and  with  almost  as  great  fiKility  and 
rapidity  aa  could  be  achieved  by  the  fingers  lo  an 
accesnble  situation.  It  might  also  be  of  service  to 
tighten  a  ligature  upon  a  vessel  at  the  bottom  of  a 
deep  wound  where  the  fingere  cannot  be  readily  used. 

When  the  artery  alone  is  tied,  the  ligature  la  said 
'■  to  be  immediatg.    When  any  of  the  sumHinding 
parts  are  incloded,  it  is  said  to  be  mtdiate. 

Llg'sv.  A  line  with  a  float  and  bait  laid  tar 
night  fishing. 

Ught.  1.  An  Illuminating  body,  as  a  bnming 
candle,  lamp,  ete.  A  lime,  caTctam,  electric.  Drum- 
niond,  ozyhydnigen,  eto.,  light.   See  list,  I'l^a. 

A  calculation  of  the  reepectivn  values  and  costs  of 
different  lighting  materials  is  aa  follows:  — 

Six  mold  candlra  weighing  one  pound  will  bum 
forty  hours,  if  lighted  in  succession.  One  gallon  of 
sperm-oil,  burnt  during  the  same  time,  will  give  a 
light  equal  to  fifteen  of  such  candles.  Twelve  cubic 
ft^t  of  gas  will  give  a  light  eiinal  to  the  six  candles 
during  the  aame  time, 

Pricva  vanr  at  times,  and  that  of  gas  variea  fhnn 
$1.70  to  97.00  for  1.000  feet  in  different  pnrU  of 
the  United  States,  but  at  the  prices  annexed  the  fol- 
lowing will  be  a  comparative  statement  for  forty 
hours  burning  of  an  equal  power :  — 

15  pounds  of  sperro-candlea,  at  20  cents  |3.00 
1  gallon  sperm-ral,  at  |2.00  .      .  2.00 
180  culHfl  feet  of  gBB,  at  93.00  .64 

2.  (Nau^aU.)  A  burning  lamp,  cluster  lamps, 
or  beacon  fit«,  serving  as  a  warning  and  guide  to 
mariners  arriving  off  a  coast  or  in  the  neighoorhood 
of  dangerous  rocks  or  shoobi.    See  Lighthouse. 

It  is  usually  displayed  from  a  tower,  called  a  light- 
house, and  has  several  variations,  incidentto  the  mode 
of  production  or  emission  ami  direction,  and  to  the 
visible  characteristics  by  whieb  the  mariner  dintin- 
guishes  one  light  from  another  when  arriving  off  a 
coast,  so  as  to  ascertain  his  geographical  position, 
and  his  bearings  as  to  his  port  or  course. 

In  early  times  the  light  waa  a  fire  of  burning  wood. 
Such  were  the  Itghta  M  the  famous  Pharos  m  Alex- 
andria, and  the  Tour  de  Corduan  at  the  mouth  of 
the  Guvnne.  In  1812,  the  Lizard  Point  light,  Corn- 
wall, England,  was  maintained  with  coal  fires.  The 
same  may  be  said  of  the  Isle  of  May  light,  Frith  4^ 
Forth,  Scotland,  in  1818.  This,  in  fact,  was  the  usual 
light  at  that  time  in  positions  readily  nccessibla. 

The  Eddystone  light  first  consisted  of  tallow  can- 
dles stuck  in  a  hoop,  and  afterwards  of  twenty-four 
wax  candles. 

The  Aryand  lamp,  invented  in  1784,  and  bearing 
the  Dame  of  its  dutingnished  inventor,  rendered  a 
better  light  possible.    See  ABOAyn. 

It  was  introduced  into  the  Tonr  de  Corduan  soon 
after  its  invention,  and  associated  with  paraboloid 
reflectors  tn  a  revolving  frame.  This  is  the  catoptric 
system,  inventJMl  by  Tul^  of  the  Fient^  Royal  Kn- 
gineers  of  Bridgea  and  Roads.  See  Catoptbic  Light. 

Argsnd  burners  and  paraboloid  reflectors  were  snb- 
Htitutm  for  wax  caudlea  in  the  Eddystone  lighthoniB 
in  1807. 

In  the  dit^j^  light  the  beams  are  transmitted 
through  lenses^  instead  of  bang  reflected  by  mirrors. 
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tienaei  were  adopted  in  some  licfathooara  abont 
17fiS-59,  bat  owing  to  the  impafectioM  of  f^wis 
and  munafitctate,  ther  were  not  in  tunoh  fitror  till 
the  imiworements  oi  Fnsnel  abont  1810.  See  Diop- 
tric Light. 

The  eaia-diovtric  light  \a  a  combination  of  the  two, 
as  its  name  iuaicates.    See  Cata-dioitkic  Light. 

The  oieyhydrogen  tight  and  the  voltaic  light  from 
carbon  points  hare  been  nopoaed,  owing  to  tiieir 
brilliancy.    See  Elrctrio  Liobt. 

The  tenn  leading-tight  indicates  anch  a  dispoation 
of  two  lights  on  dixtinct  towpn  as  to  indicate  a  coaise, 
a  channfl],  or  a  danger.    See  Lkadino-light. 

A  Jloating  light  is  one  at  the  mast-head  of  a  Teasel 
moored  on  a  njiit  or  shoal  where  no  adequate  foun- 
dation exists  for  a  permanent  structure.  See  Flx>AT- 
I!fO-UOHT. 

The  chaneten  of  the  light  ftiniisbed  to  the  mar- 
iner are  raried,  so  that  when  he  oomea  in  sight  of  a 

S'ren  It^t  he  may  tell  bjr  Ita  etrioror  behavtor  where 
•  is. 

These  distinctiTe  lights  are  thus  eBnrosnteU :  — 

Fixed.  Flashing. 
Revolving.  Colored, 
Zniermittent.  Double. 

The  jCjisd  li^t  gins  a  oonatant  and  steady  ndl- 
anee. 

The  revolving  light  is  prodaml  bv  the  rsTolution 
of  a  frame  with  three  or  lour  cudi^  haviDg  reflectors 
Rnmped  on  each  side  with  their  axes  paruleL  The 
iraine  rotates  once  in  a  minnte,  or  once  in  two  min- 
otee,  as  may  be  required,  the  lioht  fluctuating  be- 
tween full  strength  and  total  dancness,  the  changes 
being  gradual.    See  KBVOLVt>rn-LiORT. 

The  in/ermiUent  light  is  product  by  the  perpen- 
dicolsr  motion  of  cinmlar  shades  in  front  of  the  re- 
flectors, by  which  the  light  is  alternately  hidden  and 
displayed.  Tlie  alternations  of  l^ht  and  darkness 
are  mddeo,  and  occnr  at  intemls  oi  about  thirty 
secondak 

The  flashing  light  is  prodnced  by  s  rcTolving 
fnune,  the  mirrors  of  which  are  arranged  on  8  sideR.  : 
The  reflectors  on  each  side  are  arrangi^  with  their  ' 
rims  or  faces  in  one  rerticsl  plane,  and  their  axes  in  ; 
a  line  inclined  to  the  perpendicular.    This  dispon- 1 
tioa,  in  connection  with  tne  rate  of  motion,  gives  a 
flaah  of  light  evi^ry  5  seconds,  alternating  with  com- : 
pantive  dimness.  -There  is  no  eclipse,  but  a  pul- 
sating e&ect ;  bright  and  dim,  bri^t  and  dim.  i 

The  eolored  light  may  be  of  rarioufl  colors,  hut  for 
important  situations  and  distant  view  red  is  alone  ' 
used.    A  variety  is  given  in  revolving  li<thts  by  ti- , 
tematlng  red  with  two  iehitea  or  one  lehite,  or  tteo 
rtdm  with  one  whUe.    Also  by  associating  a  rtd  and 
a  while  light  in  a  double  light.  \ 

Colored  media  absorb  so  much  light  as  to  detract ; 
from  their  usefulness.    They  have  been  generally 
discarded!  in  French  lighthouses. 

The  double  light  is  exhibited  from  2  towers,  which 
may  be  of  equal  bight,  but  usually  differ  in  hight.  j 
It  is  used  ss  another  mode  of  marking  a  particular  I 
hcsdhiQd,  as  at  the  Lizard  Point  and  Calf  of  Man,  ' 
in  foitish  wstets.    It  also  aflbrds  a  Uading  light,  as 
the  «>i^nnction  of  the  two  lights  in  one  line  is  made 
to  indicate  a  course  or  a  warning.    See  Docblb 
Lioht. 

These  lights  may  be  Tarionsly  combined.   The  ca- 
toptric admits  of  the  ftdktwing  variety  :  — 
1.  Fixed. 

9.  Rerolving  white. 

8.  Mevolving  red  and  white. 

4.  Bevdving  red  with  two  whites. 

6.  UerolTing  white  with  two  reds. 


«.  Fhuhii^ 

7.  Intermittent. 

8.  Double  lixed. 

9.  Double  revolving. 

Thti  variations  in  the  dioptric  lights  are  fixed  and 
revolving  ;  the  main  diNtinctions  of  the  latter  being 
founded  upon  the  time  between  flashes. 

According  to  the  Britisb  and  Fiench  regulations, 
vessels,  between  sunset  and  eunrise,  are  ordered  to 
cany  lights  as  follows  :  — 

A  green  lamp  on  the  starboard  side  and  a  red  light 
on  the  port  side,  visible  throughout  an  arc  of  10 
pointe  from  right  ahead  to  2  pointn  abaft  the  beam. 
An  inboard  screen  prevents  the  light  from  being 
seen  from  the  opposite  side.  Steamships,  in  addi- 
tion, carry  a  white  light  at  the  foremast  hewl,  visible 
through  an  are  of  20  points,  extending  betweeo 
points  2  points  abaft  the  beam  tm  each  side. 

Stesm  vessels  towing  other  vessels  to  earry  lira 
foremast  head-lights,  in  addition  to  the  side  lamps, 

Veseels  at  anchor  to  carry  a  white  light,  visible  all 
round,  and  not  exceeding  20  feet  above  the  hull. 

8.  (Shipbuilding.)  An  opening  in  the  deck  or 
aide     a  vessel,  as  dadt-Uf^  ete. 

A  Bide-light  is  also  known  as  a  Ught-porL  The 
water-tight  shutter  by  which  it  is  [Mnteeted  ia 
stormy  weather  is  known  as  a  dead4i^U. 

4.  A  pane  of  glass, 

U^t  and  Fho^o  Ap-pU'an-OM.  See  ander 

the  following  heads  :  — 

Aphkrfrtle  Isbi|I.  Oas-tefeta. 

AigatM-bonar.  Otaapdoto 

Aigsnd-luBp.  Bsad-Ugbt. 

Ai^Dd  gv-bBiBsr.  Uolophotal  flshl. 

AsM-hunp.  IlrdroourlMHAamsft 

BMle-lfartit.  HTdroRMi^siDp. 

Betvd^gbt  HrdraBtetle  Mnp. 

Blocllgbt.  llluniliwthig-ckieks. 

BorctwHsmp.  lUimlnstor. 

Bncket.  Insect-trap  IsBton. 

Biaodi.  iB'enaUtmt  Ught. 

Bwfo-tamp.  Imp. 

Bull'*.eTe.  I«np-banicr. 

Bonar.  iMnp-cUsiBaj-. 

Caldum-HRlit.  lMip«hliDas]r  ajjtctcr. 

CAadelsbnuB.  Lamp-coaa. 

Cimdlfl.  Lainp-eltt*ater, 

Csndle-nold.  Lamp-bsager. 

Candle^Oek.  iMnp-post. 

CarboD-Ught.  IsMip^iade. 

Cuburating-inBchiiM.  iMnp-tonBi. 

Cata-dh^tric  Ugbt.  Uinp-iri£ 

Cnloptrta  IMit.  Lantern. 

ChsndeUcr.  Laadliw-IMit. 

IW-Ucfater.  Light. 

Cloek-wmfc  lamp.  LUit-lMlL 

(Vilortd  Ught.  Ught-tanri. 

CreaiM.  U^Wr.  Qas 

Cric.  Ughttaeare. 

Dark4>nt«m.  L^tlngnkrlrei. 

DaiT-lanp.  UghtingpabTcloetrldtT. 

DnkandaUell^  Ught^Don, 

MlMtON  LVit«Up. 

nqrtrlc  Ught.  iWllgfat. 

DUbenliwr's  laap.  Unk. 

Doubla  light.  Liidfer. 

Drop-light.  Lndnwtan 

Dnimmond-Dght.  Lnatn. 

Elcrtric  Itght.  HapMlitm-lainp. 

EI«M:tro|Aorni.  Magne^nm-Ilght. 

ExtinguUiw.  Hatch, 

ran-lfebt.  Hatch-box. 

FantaiL  Iblcb-boxhK  mseUoc. 

IlihtaU-buiBsr.  Hateh^atb. 

nsed  H^t.  Heehankal  lanp. 

naahiiqt  liilit.  Nl^t-lWht. 

Fla«b-irtpa.  Nunlng-lBnip. 

Floating-light  OxTcalduin-Ueht. 

Foot  Hgtat,  OsrbTdragcn-^l. 

Foaalalu  inarwili  lamp.  hnohuto-llgfat. 

Uas.  PetralMnn-bunwr. 

QaMlMiB.  fttrakuBt-lainp. 

QasBllMr.  Pbotloa. 

Oat-bnduL  Photetnoter. 

Qaa^tumer.  Pronwthwn. 

Oas-ltghtar.  Pnmp.la)Dp. 
Oaa-Ughtfawtrelsetriel^.  Pyrophotw. 
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PyrotoBh«t««. 

Baflector. 

8alb^-)uip. 

Beoae*. 

Sbade-lMDp. 

Slgnsl-lamp. 

8inu  mbrk-iamp . 

SkjUgtit. 

Snnlbn. 


Bobr-tamp. 
Sutnurin*  iMBp. 
T>r-lBiMip 
Tonh. 

Vapor  bnrwu. 
Tkolt-Uslit. 
ToltaicUght. 
Wick. 

Wktk-trimmw. 
QrcoDkJlght. 


Ug^t-balL  (Ordnance.)  The  onlioar;  light- 
b&ll,  vhich  has  been  in  military  use  for  centuries, 
conaasts  of  a  canras  sack  of  eloni^ted  shape,  filled 
with  a  combustible  and  iUuroiiutinf(  comimsition. 
It  is  used  for  Ushting  up  works  in  sieges,  and  also 
for  diacoTering  ute  position  of  an  enemy  ;  in  the 
ktter  case  It  ia  ebacged  with  a  shell  to  {trevent 
its  being  approached,  and  is  fired  from  a  piece  of 
ordnance.  As  from  its  ^sitiou  on  the  ground  it 
can  illuminate  but  a  limited  area,  parachute  lufht- 
halls  have  been  proposed.  That  of  Sir  Williatn 
Congrere  was  to  be  attached  to  a  rocket.  General 
Boxer's  l{(^t-b^  was  adopted  into  the  British  ser- 
Tioe  in  1850.  It  eonsiats  «  a  nam  of  sulphnr,  salt- 
peter, and  red  orpiment,  incloMd  in  a  humispheri- 
cal  case  of  tinned  iron,  which  is  attached  by  chains 
and  oonis  to  a  large  calico  narachute  that  is  com- 
pressed into  a  similar  hemisphericHl  casiug,  the  two 
forming  a  gpfaere,  having  an  annular  depression  sur- 
nnutding  it.  A  aeosnd  tinned-iron  case  fits  over  the 
first,  and  has  a  fuse  coounanicating  with  a  train  of 
qniekmatch  in  the  annular  groove  before  mentioned, 
and  also  with  the  bursting  ehargn.  This  projectile 
is  Ared  from  a  mortar. 

Ught-bar'raL  An  empty  barrel,  pierced  with 
holes  and  filled  with  tarred  shavings,  to  light  up  a 
brearh. 

Light-boat  A  vessel  carrying  a  warning  light. 
Sill  LlOKT-SHIF. 

Xdi^t'W'Ing.  The  peculiar  brigfatnem  of  silver 
at  the  moment  when  the  maximum  of  purity  ia  at- 
tained. 

"  The  moment  when  the  oxidation  of  the  lead 
ceases,  and  when  consequently  the  cupellation  is 
finished,  is  marked  by  a  peculiar  appearance  called 
lighteninft  During  Uie  whole  period  of  oxidation, 
the  metallic  bith  appears  more  brilliant  than  the 
walls  of  the  furnace.  Its  temperature  is  in  fac^t 
higher  ;  for  not  only  does  it  share  in  the  heatof  tlie 
furnace,  but  its  temperature  ia  also  raised  by  the 
heat  disengaged  by  the  chemical  combination  of  the 
lead  with  the  oxyifna.  When,  however,  the  lead  is 
completely  oxidized,  the  second  aonroa  of  heat  no 
longer  exists  ;  the  disk  of  metallic  silver  soon  sinks 
down  to  the  temperature  of  ths  furnace,  and,  instead 
of  being  as  brilliant  as  before,  it  becomes  dull.  On 
the  other  hand,  at  the  moment  when  the  last  traces 
of  lead  oxidize,  there  is  on  the  surfirce  of  the  metallic 
luth  only  a  thin  pellicle  of  fused  litharge  ;  this 
quickly  becomes  thinner  and  thinner,  and  presents 
in  rapid  succession  the  colors  of  thin  plates  or  of  the 
soap-Hibble,  thfin  becomes  torn  np  uke  a  veil.  Mid 
diseloin  the  sur&ce  of  the  silver  beneath." —  Reo- 
KAULT. 

This  development  of  purity  and  capaci^  for  per- 
fect reflection  in  the  silver  from  which  all  dross  nns 


been  removed,  ia  a 
ns.3H&. 


UglMr. 


favorite  nmile  in  the  Bible, 
where  the  *'  re- 
finer and  puri- 
fier of  silver" 

is  represented 
as  "sitting" 
watching  the 
process,  whose 
success  is  evi- 


denoed  by  tlw  pnfeot  Teaeo<  ll(.8He. 
tion  of  the  Huter's  boe. 
Fulguration. 

Xagfat'«r.  1.  {VetKL)  a. 
A  barfp  for  transporting  mer- 
chandise and  stores,  on  rivers 
and  cansis,  «ver  bars,  and  to 
and  from  vessels  mooted  in  a 
stream,  or  where  they  can  not 
be  laden  from  or  discharged 
on  to  a  wharf  ot  pier  along- 
side. 

Ik  a  craft  for  taking  a  part 
of  the  burden  of  a  veasei  to 
aaaiat  it  over  ahoal  nlai 
In  the  example,  the  lighters . 
are  attached  to  the  boat's  aides 
by  transverse  biaoed  beams 
and  bolts,  extending  through 
the  sides,  and  act  as  eamela. 

2.  A  torch  or  electrophorus 
for  lif^tituf  gas.  An  allu- 
iiutte  tor  Hghting  lamps  or 
candles.  The  example  is  a 
torch  for  street-lampH.  The 
lamp-frame  has  a  small  trap- 
door at  the  bottom,  throupi 
which  the  hook  is  introduced 
to  turn  the  cock  by  its  hell-crank  lever.  The  totdi 
lamp  is  protected  by  a  cylinder,  whose  perfomtions 
are  larf^  enough  to  allow  psssage  of  inflamed  gai. 

Ucht'er-noraw.  (Milling.)  A  screw  for  ad- 
justing the  relative  distances  of  the  runner  and  bed- 
stou.  The  runner  rests  on  a  tpindU,  which  is  sop- 
porte<l  on  a  bridye-tne  ;  the  tig)Uer-»erew  raises  and 
lowers  the  latter.    See  Grindikg-m  ILU 

UshfhoiiM.  The  ancient  word  Pharot^  a  lif^t- 
house,  is  probably  derived  from  Pkrak,  the  Egyptian 
god  personating  the  son. 

Pthah,  in  the  E^^tian  mythology,  was  the  em- 
bodiment of  stability.  The  essential  portion  of  the 
figure  strikingly  resembles  the  figure  of  the  Eddy- 
stone  lif|hthonse,  which  Smeaton  derived  frcnn  the 
observation  of  the  trunk  of  a  tree.  The  fignre  (a, 
Fig.  S947)  Is  diown  divnted  of  the  amu  am  he«l- 
dress  of  the  god  whom  it  sbronds. 

The  moat  celebrated  lighthouse  of  antiqnitv  is 
that  erected  on  the  island  of  Pharos,  harbor  of  AJcx- 
andria.  It  was  built  by  the  orders  of  Ptolemy  Soter, 
by  the  architect  Sostratus,  and  finished  under  Ptol- 
emy Philadelbbus,  2S0  B.  c.  The  wonderful  eneny 
of  AUxander  a  mind  aeems  to  have  onnprehended  all 
at  a  glance.  He  visited  the  little  town  of  Khacotia, 
saw  nis  superb  city  an  by  a  drrism  of  enchantment, 
his  Macedonian  mantle  covering  the  ground  between 
the  river  and  Lake  Mareotis.  He  gave  his  orders  to 
Dinocrates,  the  architect  of  the  t«mple  of  Diana  at 
Ephflsus,  settled  the  main  details  of  the  plan,  wid 
never  saw  the  place  again. 

The  Pharos  was  i&d  feet  hi^h,  and  the  l^t  was 
visible  at  a  distance  of  42  miles  (300  stadia,  Jm- 
phm).  It  was  bnUt  of  white  marble,  and  coat  800 
talents,  $825,500,  if  the  talenta  were  Attic.  It  was 
formed  in  several  stories,  decreasing  in  dimensioiu 
towards  the  top,  where  fires  were  lighted  in  creseeta 
The  ground-plan  was  hexagonal,  the  sides  alternate- 
ly concave  and  convex  ;  each  a  stadium  in  length  ; 
the  2d  and  Sd  stories  wen  of  the  same  Ibnn  ;  the  4th 
waa  square,  witii  a  tonnd  tower  at  eadi  an^ ;  the 
6th  circular,  continoed  to  the  ton,  to  which  a  winding 
ataircase  conducted.  The  whole  was  snrronnded  1^ 
a  sea-wall,  and  was  on  the  ri^t  hand  of  the  harbor- 
entrance,  opposite  the  promontory  of  LogUbj^  on 
which  was  the  royal  palace. 
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Fires  were  kept  lighted  on  the  tommit,  and  it  was 
inscribed,  **  King  Holeiny  to  the  gods,  the  uviors, 
for  the  beDefit  of  nilon."  Sostratos  carved  hii  own 
name  braeath  and  filled  it  with  mortar,  npon  which 
Ptolemy's  name  was  ioacribed.  In  procesa  of  time 
the  mortar  scaled  off  and  brought  the  name  of  thtt 
architect  to  the  surface.    The  tower  fell  a.  d.  1303. 

Other  ancient  lighthoasefl  wttre  situated  at  Mes- 
aiua,  Ostea,  Ravenna,  Puteoli,  Uaprcat  KlnKlca,  Do- 
ver,  the  Thradui  Bosphoim  .XM  in  «wh 
waa  obtained  by  fires.  ' 

During  the  mxon  rule  in  Engtand,  heaconii  v«r^ 
erected  to  direct  navigation,  and  {lenoiiB  wore  appoint- 
ed to  keep  them  in  order.  The  vn^ttum  vaf  ^otr^wd 
hy  the  county.  Pitch  bozea  ifpf-iMlA  tMt-M  in 
tiie  reign  of  Eldward  III. 

The  Eddystoae  lighthouse  (J^  it  «MM  upon  a 
rock  of  that  name  ten  miles  from  Rhon,  off  Plymcnth, 
En^aod.  A  lighthouse  was  built  on  the  rpot, 
1696  -9»,  hy  Winstanley,  who^riahed  with  it  in 
a  storm,  November  27,  1703.    BubgUt  of  wood  ia  a 


a,  the 


AM.  e,  Um  M  Rodt  UcfaUraw. 

tUgfatbooss.  rf,  ths  alhuj  iWii|iT 


diOeient  form  hy  Rndyatd,  170%  .4h4  bilt»t  176fi. 
Bebnilt  by  Smeaton  of  dovetailM  ftaA  w^Alrtaad 
granite  blocks,  1757. 

The  surface  of  the  rock  was  in!|||iAi»4nd  indiDei). 
It  na  cut  into  steps,  the  risers  of  wfaJc^  were  notches) 
n  M  to  form  dovetailed  mortisM  fat  the  nimilnrlj 
shaped  blocks  of  the  stones  in  tti«  i^oupx;  tshkh  in- 
terlocked with  it  Each  block  had  a  level  bearingF 
tnd  the  outside  pieces  were  guarded  by  n  border  of 
rock  which  rose  arvund  them.  Tht  stones  in  n  caarw 
were  dovetailed  together  and  additioniiUy  4i.-i:iii'>.'ii 
by  cramps.  The  respective  coorsea  were  aecurftd  in 
those  aoove  and  below  by 
dovd-pins  consisting  of  tree- 
mils. 

KxcoaneB(8(t4in.)btoaght 
the  itrocture  to  a  level  sorface, 
eight  other  coturses  are  solid, 
sod  from  thin  point  the  stnic- 
tnie  is  made  hollow.  The 
Inght  of  the  tower  and  lantern 
ii  85  ieet  7  inches.  It  was 
Mh  in  4Sl  working-days,  be- 
ingfintshed  October  Id.  1767. 

The  lij^t  waa  ori^nally  a  chandelier  with  twenty- 
linr  esndles.    It  u  now  a  catoptric  ligh^ — an 


Argand  lamp  and  parabolic  reSecton.   The  change 

was  made  in  1807. 

The  Bell  Bock  lighthotue  (e),  on  the  rock  once 
called  the  Inch-Cape  and  celebrated  in  a  dit^  by 
Sonthey,  was  erectetl  1807  - 10.  The  rock  is  off  the 
Frith  of  Forth,  and  is  230  x  i27  feet,  eleven  miles 
from  land.  The  surface  is  bare  at  low  water.  The 
lighthouse  is  built  in  the  manner  of  the  Eddystose, 
the  Jituuta  Ijciii^  jfiggltui  tojfr-Un^r^  ami  tht  I^yi^r^ 
doweled  tog^«r  by  tvw-nuta.  Holei  ¥re»  bond 
in  j>  oirde  ef  M  feet  dhnrttr,  and  piem  of  tinb«r 
60  fert  in  length  insertM]  to  support  a  ttmportry 
shelter  for  SO  warkin4>n  liuria^  th*f  aturiiDrisr  laontha. 
Thn  stnictiirc  ia  42  feet  iliimii'tHT  nt  llu-  biiKf,  13  feat 
at  tbft  tofi.  Tlu^  lowt^r  Boii^l  \'iT\i"]\  v-:  -ii'  r-"! ;  total 
hight,  115.    The  6om  is  ^0  fuel  fiuui  tlw  Imlm'. 

The  Inntene  is  13  f«eC  in  diwoeter,  16  feet  high, 
haa  a  hdlcony  arcilind  it,  ia  ft*mt«l  nf  lUfit-lnon,  ami 
bajplatf-^'las)!  sUlft,  the  janeft  being  27  x  SO  in(^hi.>s. 

The  lij;iit  is  a  AfttejAne,  the  parabolie  irHecForH 
being  Si  inches  acrass.  It  h  vmliin  18  or  SO  T»t]ed 
distant. 

The  Ught  is  n  revolvin'j  rtd  and  vhite  light.  himI  ii^ 
[OT^uiTeu  by  the  levolntion  of  a  ftame  Dcjut^iiiiiiig 
sixteen  Argand  laiaw  placed  in  the  foci  of  porftbcloi- 
cMll^lTOTlt.  JdrnuoigM  otn  qoadrangnlar  frania,  vhtvft 
dteifiste  bKTe  of  red  glsM  plneed  before 
the  reRpi' torsj  ro  that  wiTtd  ud  n  whits  l^gbt  are  ihowu 
sacdeaairelr.  'ITie  nm- 


rtg.  ma- 


I'Jiiiifn*,  Willi  h  cAiM^H 

till'    ll-l>itl<tilJPl    111"  llic 

^rlun^■  txiiitaiiiijig  tbu 
larapa,  is  alfto  iq^lied 
to  tniling  two  Urge 

btilla,  in  orilcr  tn  ^ve 

WflrniiiK  ^1"^  iiieri- 
lii-l"  ft  Ins  it]']'roiii'ti  lo 
I  I'll'  ;  I  ■■  k  111  I'lf,'^; 
wt^ndicr.  TUt  trntliou 
of  the  bell  Rock  l%kt- 
liou^-e  rost  £  SI,  331  Bi, 

I'llpll.vv. 

Til--  SkfMTyVon-  tiiVf. 

iiii'litv  liigli,  i'2  [n  i-t  iii 
iliaiiictfr  hL  the  Uit"', 
nntl  Id  feel  at  the  top. 
Total  bisht,  168  IwU 
It  contauis  EB,£60  ed*' 
Ijii"  fwt  of  tnnftoiirv, 

TJie  iight  f(f  Skeny- 
Torc  V*  THviilviti^,  mid 
n'ftrhfs  its  i^rif^liit-wi 
etnte  (fiux tTxrjj miuute. 
It  i»  pnidiiccd  by  the  * 
rerolution  of  eight 
great  umulu  lenses 


Star  di  CMms  (SteoMtm). 

around  a  central  lamp  with  four  wicks,  and  belongs 
to  the  first  order  of  dioptric  lights  in  the  ajntem  of 
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Freniel.  It  owy  be  seen  from  a  resael's  deck  at  the 
distence  of  (•igliteen  miles.  The  entire  cost  of  the 
lighthonst!,  including  the  purchase  of  the  steam-TPs- 
sel,  and  the  building  of  the  harbor  at  Hynish  for  the 
reception  of  the  aniall  vessel  which  now  attends  the 
l^hthoiise,  was  £88,977  17a.  Id. 

The  Tour  de  Corduan  is  the  most  nwgnificeQt 
lighthonse  of  modern  times.  It  ia  aitnated  on  a 
rw^  at  the  mouth  of  the  Gironde,  one  of  the  most 
important  rivers  of  France.  This  tower  ia  1824 
English  feet  in  hight,  and  is  built  in  the  Omante  Ra- 
naisaance  style  of  the  period.  It  was  commenced 
nnder  the  reign  of  Henry  11.,  in  1684,  and  finished 
in  fhiit  of  Hfury  IV..  in  1-510.  The  ah^bitcct  was 
Looia  La  Folx. 

The  anmnwrcial  city  of  Bord«atix  U  aitiutnl  upon 
tiu  li*^  70.  tqUJit  tmta  Va  mnuih,  and  at  the  time 
dMt^H^iMBewu  built  it  1t»<l  ^nothvr  K^pvcial  v&luc, 
as  it  wai  a  p:irt  nf  On-  |m>ii-i'fr  i|  A\a'n\  of  *vat*'P- 
conraivs  coniir'-nii^'  lli"  I!  ly  .if  Ui*  n  v  "-u  li  I Mi>il- 
itemm-nri.  Tlji^  wilj  i-llcicted  sliurtly  arti^ra'ard  by 
the  uuhI  of  LiiiLiiii-- 


Mp'lite'mnt'no. 

Tli>'  islnnd  nidc  ofe 
wlii-li  till'  towrr  in 
tiiiiSl  ij<  nirj-  initv  [It 
Ijw  wiLtcr,  at  wlikh 
tbBH  # sarfaM  of  liSAQi 
K8,000rntorTwk1t 
expoied.  ITt>oii  ttits 
the  pirciilar  biao  nf  tlm 
tower  ii  fomiiK'iU  l»- 
ing  136  fei't  Ell  111111110- 
tuT,  atid  builL  ii|>  ijoJId. 
except  a  ri.itern  for 
fre^rh  WHtC'r  and  an 
opoung  for  th«  sUint, 
which  "eommenntw  «l 
hijfh-water  niark.  ThA 
opuniug  ia  Hcmki)  by 
h^'ftvy  clrMirs,  and  is 
ITliii^ili-i!     Iiy    K  ftiwl 

ladder  from  thi*  rook 

thfl  ctinmlar  Iwifi  hsTn 
abatteroC  lOCi^t, 
Hid  vottnd  the 


Tour  df  CorditaH  ( Srclion). 

leet  diameter  thus  maile,  is  a  wall  12  feet  thick  at 
its  base  and  12  feet  high. 
On  the  central  circmar  area  of  100  feet  diameter 

is  erectetl  the  tower,  whirh  has  50  feet  diameter  at 
the  base,  and  has  several  stories  diminixhing  towards 
the  snmmit.  The  lower  story  is  Dorie,  the  2d  and 
id  Ionic,  the  4th  Corinthian,  the  5th  Composite. 
The  interior  was  handsomely  decorated  and  fur- 


nished ;  the  apartments  of  the  1st  and  Sd  stories 
being  finished  for  domestic  use,  store-rooroa*  etc : 
the  Sd  WHS  a  handsome  circular  chapel,  SI  feet  ia 
diameter,  and  having  a  dome  40  feet  hif^.  Uptm 
this  was  erected  the  Corintliiau  cupola  27  feet  hi^ 
which  was  21  feet  in  diameter,  had  a  stone  balus- 
trade around  it,  and  supported  the  lantern,  whidi 
fomied  the  summit  and  was  6  feet  internal  diuoeter, 
9  feet  externally,  and  17  feet  high. 

When  this  tower  was  erected  the  light  wss  made 
by  blazing  wood,  which  was  burnt  in  the  lantern  in 
a  cresset.  Coal  was  afterwards  substituted.  The 
smoke  rose  through  an  opening  IS  inches  in  diame- 
ter in  tli<^  'loiipf  of  th«  lantern,  passed  into  a  finial 
(^hambn;  above,  and  escaped  by  side  oneninoaL 

ti  I7ar.  the  lantern  was  destroyed,  and  an  iron 

0110  ?ii>Htitiiit(<d  liy  IL  Betri. 

Ill  Hi'*',  tlie  vtitoptric  system  of  lighting  was  in- 
triiitni  I'^l  hy  H-vnln.  an  Argand  burner  being  placed 

111  thf  Tin  lis  III  II  ji.M'nbnlic  mitTor  formed  of  eopjier 
|»lattid  witti  hIIvlt.  The  focal  length  was  slxtnt  4 
mchRt,  the  dianifiPF  of  the  outer  edge  21  inches. 
The  beam  of  prajiM-ted  light  was  a  cylinder  equal  to 
the  diameter  of  tbf  iikirmr.  This  being  too  partial, 
a  diveripfnee  of  40'  was  ^ven  to  the  rays  by  remov- 
hi^;  thf  luiiTi-r  n  -iliart  distance  from  the  true  focoK. 
DttiFi  )<.niilHilii  irllrctoni  were  afterwards  added, 
rii-'  Ii^iiiiM  "iis  nirni'd  to  make  the  light  revolve. 

Til.'  iliujiljit'  ^ish-m  of  Fresnel  waa  eventually 
rvil>>l>ti'ii,  iiW>iit  isiu,  and  is  likely  to  remain  intact 
for  tnuiy  y*»t%,  lliini^h  the  electric  .light  may  soper^ 
Kite  th«  Atgand  burner  which  he  ubm. 

The  lenAni  tuf  the  Tour  de  Corduan  project  a  cone 
uf  liglit  f\x^wi\  in  intensity  to  eight  niirrora  of  the 
lir-Ht  Iciuil.  Ill  thi^  revolving  dioptric  system,  the 
riTHfit?  i\liiili  nirni-t  the  lenses  hns  eight  sides,  to 
caiAi  oi  whi>  I1  mit;  Irns  is  attached.  The  whole  is 
so  arrai^t^d  that  all  tlie  axes  of  the  lenses  an  in  the 
wiiue  horizontal  {debt  and  meet  in  the  common  fo- 
wbiin?  the  burner  is  situated,  forming  one  large 
tK'tiigonnl  prifin. 

To  I'l-i'Vi-iit  lii^.'  i>f  light,  a  second  frame  is  placed 
nWp  till  lust,  III  '  lides  of  which  form  the  frustum 
of  an  (»-Titsi>iiitl  jivi-amid,  and  incline  50°;  on  each 
(it  thew  sidn  amnher  lens,  having  its  focus  in  the 
flnme  of  the  lamp.  The  rays  which  fall  on  the  in- 
"incd  Icrimes  »rr  n-fnicted  parallel  to  the  axis  oF  the 
Ii'hn,  and  arc  tLm  reflected  into  the  horizontal  di- 
rertioii  hy  plane  mirroni  placed  above  the  upper 
rramf. 

1'l)in  nrmni^frn^nt  of  npper  lenses  and  mirror  wss 
nfl.  rw  ani  snperwded  by  another  elegant  contriv- 
tiin'H  of  Freaoel's.    A  Mries  of  triansular  prisms 
had  their  sS«k  smnged  in  horizontal  planes,  and 
so  adjnsted  that  the  tight 
falling  on  the  face  next  the 
flame  was  thrown  upon  the 
back  of  the  prism,  where  it 
was  totally  reflected  ;  and 
by  a  second  refraction  at  the 
third  aide  of  the  prism,  it 
obtained  itaborixontal  direc- 
tion. 

For  fixed  dioptric  lights, 
tbe  lenses  are  combined  into 
a  cylinder  which  makes  an 
equal  dispersion  at  nit  points  of  the  horizon.  The 
refracting  apparatus  of  numerous  lenses  arranged 
polygonally  has  given  way  to  the  cylindrical  lens. 
See  Dioptric  Ststkm  of  Liortino. 

Fresnel's  adaptation  of  the  Argand  lamp  consists 
of  four  concentric  bamers  protected  from  excessive 
heat  by  a  superabundant  supply  of  oil  which  is 
pumpedinto  the  wick-tubes,  attd  constancy  oTwflowi. 
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LIGHTHOUSE. 


The  oil  of  colza  {Braaaiea  eampettrit)  m  used,  and 
abnndaiit  ventilation  is  affonled  by  a  lofty  chimney. 
Tho  first  screw-jiile  lighthouiu)  actually  erected 

C'or  to  Febniary,  1841,  was  at  Port  Fleetwood,  near 
ncsstpr,  England.  The  screws  which  enternl  the 
bed  of  the  river  supported  piles  harinu  screws  at 
their  upper  ends,  to  wDich  the  timber  uolnmns  sup- 
porting  the  frame  of  the  superatruetnre  were  se- 
cured. These  were  united  together  by  diagonal 
braces  extending;;  from  the  foot  of  one  to  the  top 
of  another.  The  first  cast-iron  lighthouse  was 
put  up  at  Point  Horant,  Jamaica,  in  1842.  The 
tower  is  formed  of  9  tiers  of  plates,  10  feet  high 
and  I  inch  thick,  united  to  each  other  by  bolts 
and  flanges  on  the  in- 
ns-2860.  side.  The  plates  of  each 
tier  have  a  common 
radius.  It  was  filled 
in  with  masonry  and 
concrete  to  the  hight 
of  27  feet,  and  rented  on 
a  granite  fouuilation. 

Its  total  hight  was 
90  feet,  the  upper  and 
lower  diameters  being 
respectively  18  feet  8 
incnes  and  11  feet. 

Fig.  2950  is  a  cast-iron 
lighthouse  on  a  ^lan 
similar  to  the  foregoing, 
subsequently  erectt-d  at 
Benmi.lB.  It  1^105  feet 
9  inc^ies  in  hight,  the 
lower  diameter  being  24 
feet  in  addition  to  the 
flanges  by  which  the 
plates  of  each  tier  are 
secured  to  each  other, 
and  those  which  united 
the  successive  tiers. 
Tliey  are  strengthened 
by  angular  feathers  \ 
inch  thick. 

Fig.  2951  represents 
one  or  two  similar  light- 
houses erected  by  the 
United  States  govern- 
ment at  Trinity  Shoals 
and  Tinibalier,  in  the 
Gulf  of  Mexico.  It  is 
supported  upon  9  screw- 
piles,  —  a  central  one 
surrounded  by  8  others 
at  distances  of  some- 
what less  than  15  feet 
4  inche-s,  —  each  being 
20  feet  distant  from  the 
central  one,  and  secured 
together  at  the  ground 
by  adjustable  wrought- 
iron  links,  and  above  by  dia^nal  braces,  and  hy 
riiliid  struts  to  the  central  jfile.  The  summit  of 
each  pile  is  encased  in  a  cast-iron  socket  for  receiv- 
ing the  column  and  the  radial  and  diagonal  braces. 
Tl^  jointed  columns  which  support  the  lantern  have 
a  similar  provision  for  their  diagonal  braces,  the  ar- 
rangement of  which  will  be  understood  from  the 
illustration.  The  diflerent  series  of  columns  are 
joined  together  by  sleeves.  The  first  series  above 
the  foundation  is  20  feet  long,  the  second  16  feet, 
the  next  two  18  feet,  the  fourth,  fifth,  and  sixth  be- 
ing respectively  15  feet  6  inches,  14  feet,  and  12  feet 
6  inches.  The  columns  of  the  first  series  are  of 
wronght-iioo,  forged  tapering ;  those  above  sre  of 


Irv*  Ligil'iaiof,  Btnnuda. 


hollow  cast-iron,  each  series  successively  decreasing 
in  diameter.  The  lantern  is  supported  on  a  cylin- 
der of  boUer-iroQ  resting  on  a  platform  at  the  top  of 
the  columnB. 

tig.  2061. 


L*f  AiAmw  Of  IWrn'ty  Skoati. 


The  following  is  a  list  of  the  electric  lights  in 
England  and  France,  with  the  dates  at  which  thej 
were  erected  :  Ihingeness,  January,  1862  ;  Cape  La 
Heve,  France,  South  Light,  December,  1888,  North 
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Light,  November,  1866 ;  Cane  Grisnex,  Frsnci^,  Fel> 
ruary,  186U  ;  Souter  Point,  England,  Jannarj',  1871 ; 
SuuUt  Foreland,  England,  with  two  lights,  Janu- 
ary, 1872,  in  the  Krst  place  in  1858  -  tSO  by  Profea- 
«>r  Holmes,  and  arterward  England  took  the  lead  in 
this  matter  of  the  adaptation  of  electric  illumination 
to  lighthouse  purposes.  The  Bishop  rock  light,  Soilly 
Islanda,  the  old  Cassiteridea  of  Herodotas,  145  Feet 
high,  cost  £  36,559.  In  the  British  Islea  there  are 
357  ahore  lights  and  i7  floating  lights.  The  French 
hare  224  shore  lights.  The  avera^  annual  expense 
in  England  of  a  shore  light  is  £  500  ;  of  a  floating 
light,  £1,200. 

The  lighthouses  of  the  world  are  etrtimsted  at 
8,811. 

Table  of  the  FisiMe  Dittmue  o/Ot^eeti  in  Cfeographi- 
eal  or  NmUieal  Milt*. 
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Xde^tlns-   {Metallurgy.)    Heating  metal  and 

allowing  it  to  cool  fpudually.  Annealing.  The 
term  is  cspffcially  applied  to  the  heating  after  ham- 
mering or  rolling,  to  restore  ductility. 

Iil^t'lng-de-vl'CM.  1.  Two  piece*  of  wood 
may  be  ruhbed  together  so  as  to  char  the  frictional 
anifaces  and  eventually  produce  flame.  Thia  may 
be  osaiated  by  tinder,  punk,  etc.,  which  readily  take 
fire. 

2.  Iron  may  be  hammered  till  it  acquires  a  red 
heat,  and  is  capable  of  firing  comhuntible  matters.  * 

3.  Steel  struck  by  a  flint  yields  sparks,  which, 
falling  upon  charred  linen,  cause  it  to  bnm  suffi- 
ciently to  inflame  aulpHur. 

This  device  amplified  gave  riae  to  the  miner's 
aUel  mill. 

4.  The  miver's  tieel  mill,  as  it  is  called,  has  a 
steel  wheel  rapidly  revolved  by  gearing  and  band- 


Flf  2952. 


Sitel-MiU  and  Dubtreintr^$  Lamp. 

crank,  its  periphery  being  in  contact  with  a  flint 
fixed  to  n  holder  on  the  frame.  It  was  operated  by 
a  child,  who  waited  upon  the  miner  and  lighted  hint 
at  his  work . 

It  was  supei-seded  by  the  safety-lamp  of  Sir  Hum- 
phry Davy.    .See  Safety-lamp. 


6.  Alum,  ingar,  and  flour,  when  mixed  and  cal- 
cined, have  a  tendency  to  take  fire  when  expoaed 
to  the  atmosphere.  Hence  Homberg'a  pyrophorut. 
See  Ptrophouus. 

6.  Chlorate  of  potash  mixed  with  sugar  kindles 
into  flame  on  the  contact  of  sulphuric  acid.  The 
matches  were  dipped  auccefuively  in  melted  snlphar 
and  then  tn  chlorate  of  potash,  and  were  ignitM  by 
preasing  the  prepared  ends  upon  a  sponge  of  asbes- 
tufi  saturated  with  aulphuric  acid  and  placed  in  a 
l»ottle.    This  was  the  Pnmeihean. 

7.  Phosphorus,  placed  between  the  folds  of  a  piece 
of  paper  and  rubbed  to  and  fro,  will  he«t  sufG- 
cientlr  to  kindle  a  sulphur  match.  Hence  the 
l^o^morua  tight  in  use  in  1675. 

8.  The  phosphoric  taperi  were  of  wax,  having 
wicks  coated  with  phosphonis.  Tliey  were  inclosed 
in  glass  tubes  hermetically  sealed.  They  were  ig- 
nited by  cutting  ofl*  the  end  of  the  tube  with  a  file, 
when  the  phosphoma  became  ignited  by  the  actioa 
of  the  air. 

9.  The  photphorus  bottU  was  a  email  vial,  into 
which  a  piece  of  phosphorus  was  placed  and  stirred 
aitMind  with  8  hot  win.  The  ^^hosphoroa  beia^  par- 
tially burnt  emitted  fumea  which  coated  the  inaide 
of  the  vial  with  oxtde  of  phosphorus.  The  vial  was 
then  tightly  corked.  In  use,  a  tnatch  dipped  in 
sulphur  was  dipped  into  the  phosphorus,  ana  flame 
resulted  from  tne  energetic  action  of  the  two. 

To  expedite  the  flame,  the  match,  after  dipping 
was  rubbed  on  the  cork  or  a  vietx  o(  wood. 

10.  When  chrmniv  acid  is  orought  in  contact  irith 
alcohol  it  parts  with  its  oxygen  so  rapidly  as  to 
cause  ignition.  Mix  gently  in  a  mortar  a  small  por- 
tion of  chromic  acid  and  one  fourth  the  quantity  of 
powdered  camphor  ;  a  few  drons  of  alcohol  dropped 
u|>on  it  from  conaiderable  faignt  will  cause  ignition 
and  deflagration, 

11.  Phospborua  and  chlorate  of  potaah  mhbed  to- 
gether in  a  mortar  will  explode. 

12.  Potassium  haa  such  energetic  affinity  for  oxy- 
gen as  to  decompose  water  when  brought  into  eon- 
tact  therewith  ;  the  oxygen  coin  bines  with  the  metal 
to  form  potash,  and  the  hydn^en  is  ignited.  A 
parallel  effect  takes  place  in  regard  to  aoaium  when 
the  water  is  previously  heated. 

13.  Ammouia  added  to  a  suliitioo  of  chloride  of 
gold  produces  a  vcllowish-brown  precipitate  (aunUe 
of  amTnonia),  fulminate  of  gold.  This  explodes  by 
friction.    See  FomiNATK. 

14.  Volta's  injiammable  air-lamp  waa  a  glass  res- 
ervoir charged  with  hydrogen  gas,  which  could  be 
expelled  in  a  jet  as  n^uiral.  Upon  the  pedestal 
was  an  eleetropkorua,  by  which  a  anark  cnnld  be 
emitted  in  the  path  of  the  jet  whicn  was  lighted 
thereby.  This  was  the  precumor  of  the  hydrogen- 
lamp  and  of  a  whole  train  of  ingenious  devices,  the 
culmination  of  which  is  found  in  apparatus  for  light- 
ing ffas  by  electricity,  erected  on  a  large  scale  in  the 
Capitol  of  the  United  States.  See  Lighting  Gas 
BY  Electricity. 

15.  Dobereiner'a  inflammable  lamp'  (Fig.  2952) 
has  a  flask  attached  to  a  plate  and  stop-cock,  and 
suspended  in  a  receiver  containing  sulphuric  acid 
and  water.  A  piece  of  zinc  is  suspended  in  the  inner 
vessel  in  contact  with  the  acid,  and  the  evolution  of 
gas  in  the  upper  part  of  the  flask  forces  the  dilute 

'  acid  out  at  bottom  into  the  suiTonnding  receiver,  and 
stops  the  evolution  of  gas.  When  the  stop-cock 
is  turned,  a  jet  of  gas  issues  and  impinges  upon  a 
piece  of  spongy  platinum,  which  becomes  red-hot 
antl  ignites  the  jet  The  escape  of  gas  allows  the 
acid  to  rise  in  the  flaak,  and  the  evolation  of  gaa 
is  resumed. 
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16.  In  th«  line  of  tiie  voltaic  jihenomena  imut  next 
be  dted  the  heatins  of  a  platinum  wire  by  an  elec- 
tric corrent  derived  from  a  pair  of  voltaic  plates  in 
an  acid  bath.  Touchwood,  a  match,  or  a  jet  of  gaa 
in  contact  with  the  incaudescent  wire  become  in- 
flamed. This  device  and  the  electric  sparlc  produced 
af  the  interval  of  a  broken  circuit  are  the  meana  for 
lighting  gas  by  electricity. 

17.  Air  compressed  to  a  sofficient  extent  in  a  tube 
in  which  is  a  piece  of  German  tinder  becomes  heated 
so  OH  to  kindle  the  tinder,  which  will  then  ignite  a 
brimstone  match.  This  was  called  the  piuumaiie 
tatder-box  or  light-syringe. 

18.  The  ixeffmuriate  mattAes  were  founded  upon 
the  action  of  a  compound  of  chlorate  of  potash  and 
sn^r  when  exposed  to  sulphuric  acid. 

These  snbttanees  made  into  a  paste  with  gnm  and 
colored  by  Termilion  werft  used  to  tip  Aplinta.  These 
were  dipped  in  sulphnric  acid  to  inflame  them.  To 
these  succeeded  the  ludfer-maicA. 

19.  The  luei/er-maiches  were  oririnally  tipped  with 
a  paste  of  chlorate  of  potash,  aulphuret  of  antimony, 
and  starch,  and  were  drawn  between  two  sand-paper 
ntfaces.  This  was  the  inaujiaration  of  the  fHction- 
match,  and  the  ignition  proouced  a  detonation. 

20.  The  Congreve  maien  substituted  phosphorus  for 
tolphide  of  antimony,  and  the  match  ignited  on  any 
rough  surface.  Tbie  snbatitntion  of  saltpeter  for 
chlorate  of  potash  produced  ijaist  ignition.  Intro- 
doced  in  1634. 

Then  followed  the  snbatitntion  of  saltneter  for 
ehlonte  of  potash,  so  that  both  the  original  articles 
were  aupetaeded,  greater  safety  and  uomfort  being 
attained. 

The  chemical  reactions  are  as  follows :  — 

ThephoBphoruAiitignitedbyfrictional  compression. 

The  neat  evolved  decomiwses  the  saltpeter. 

The  evolution  of  oxyeen  supports  the  flame  and 
enables  the  igitition  of  the  sutpnur. 

The  barning  sulphur  ignites  the  wood. 

Stearine  was  then  subentnted  for  the  sulphur,  into 
which  the  match  was  dipped  before  tipping  with  the 
more  inflammable  CfHnpound. 

U^t'lns  Chw  by  B-leo-trio'l-ty.  A  means  of 
lighting  ^  by  developing  a  smrlc  or  producing  a 
red  heat  in  a  platinum  coil  at  the  jet  of  issuing  sas. 

It  is  used  in  rituations  difficult  of  access,  such  as 
the  rotunda,  dooi^  and  tholus  of  the  Capitol  at 
Washington,  and  the  Senate  and  House  of  Repre- 
sentatives, whose  gas-burners  are  above  the  glass 
ceilings  in  a  chanHier  below  the  roof.  Gardiner's 
apparstna,  used  in  the  doms  and  tholus,  was  the 
subject  of  a  report  by  a  commission  consisting  ot 
KesRS.  Shafitaer,  Pike,  and  Knight. 

From  the  report  the  following  is  extracted  :  — 

"The  gas-pipe  connections  consist  uf  circles  of 
bomera  at  45,  80,  and  165  feet  from  the  floor  of  the 
rotunda,  and  are  furnished  with  800,  325,  and  425 
bamers  refli»ectively.  In  addition  to  these,  a  cluster 
of  90  bomers  is  placed  in  the  tbolns  at  a  hight  of 
264  feet  from  the  floor,  and,  being  (fO  feet  above  the 
crown  of  the  dome,  is,  of  course,  invisible  from  the 
interior,  but  is  a  beaatifnl  olgeet  viewed  fVom  the 
Capitol  grounds,  and  viuble  at  a  distance  of  many 
miles. 

*'  The  flow  of  gas  at  each  tipr,  and  in  the  tholun, 
is  equalized  by  a  regulator,  and  governed  by  a  stop- 
coelt,  the  latter  being  openerl  and  closed  by  electro- 
magnetic engines  in  tlieir  immediate  vicinity,  worked 
from  the  battety,  the  central  brain  of  the  apparatus 
from  which  raimfiesthe  nervous  fluid  which  vitalizes 
the  motive  agents  and  the  illuminating  coil  of  ench 
of  the  1,130  burners. 

* '  The  battery  occupies  an  elliptical  room  45  1^  36 


ffeet^  and  oonsista  of  200  glass  jars  of  a  depth  and 
diameter  of  about  18  inches,  containing  two  zinc 
plates  9  by  10  inches,  weighing  6  pounds  each,  and 
an  interpMed  carbon  plate,  all  supported  by  suitable 
insulators  in  the  acid  bath.  It  is  disposed  on 
benches  in  concentric  series  in  the  room,  and  ar- 
ranged in  sections  of  20  jars  each,  to  be  brought  into 
service  as  required. 

"  The  connections  connst  of  five-miles  of  "So.  10 
copper  wire,  doubly  wrapped  with  linen  yam,  and, 
when  neotssary,  incnsea  in  india-rubber  tubing : 
this  is  securely  laid  in  protecting  pipes  or  through 
passages  drilled  through  the  walls,  the  return  cir- 
cuit from  the  engines  and  the  biimers  being  made 
through  the  gas-pipes. 

"  The  burners  used  have  an  indestructible  lava 
tin,  which  acts  an  an  insulator,  and  each  is  provided 
with  an  insnlated  coil  of  platinom  wire,  placed  on 
one  side  of  the  orifice,  so  as  not  to  interfere  with  the 
free  exit  of  the  gas,  which  is  lighted  by  exposure  to 
the  red-hot  metal  when  the  electric  connection  is 
made. 

"  The  tiers  of  burners  are  divided  into  sections  of 
fnmi  80  to  50  burners,  ach  section  having  inde- 
pendent connection  with  the  instrument,  so  that  a 
tier  being  divided  into  ten  sections,  it  is  lighted  by 
a  corresponding  number  of  pulaatitms.  following  the 
flow  of  the  gas,  which  is  turned  on  hy  the  electro- 
magnetic engine  belonging  to  and  in  the  vicinity  of 
the  tier.  The  manipulation  which,  by  successive 
pulsations,  operates  tne  engines,  makes  the  series  of 
illttminating  connections,  and  registers  the  work,  it 
performed  in  a  passageway  leading  north  from  the 
floor  of  the  rotunda,  and  perhaps  50  liwt  from  the 
battery. 

"  The  electro-magnetic  engines  consist  of  s  double 
helix,  with  a  sliding  armature,  on  which  is  a  latch 
which  operat4>s  a  ratchet-wheel  on  the  axis  of  the 
stop>cock.  The  operator,  by  a  succesnon  of  electric 
connections,  works  the  armature  piston,  and  tarns 
the  plug  of  the  stop-cock  such  a  fraction  of  a  revo- 
lution as  is  represented  by  a  nninber  of  teetb  on  the 
ratchet-wheel. 

"The  dial-plate  has  eleven  keys,  with  a  corre- 
sponding number  of  verniers. 

"The  primary  electric  connection  with  the  bat- 
'  tery  ia  made  by  a  stud  in  the  central  key,  which,  by 
rotation,  is  made  to  bring  such  a  portion  of  the  bat- 
tfty  into  play  as  may  be  required,  a  vernier  indicat- 
ing tiie  extent  of  Iwttery  connection  which  takes 
place  in  successive  sections  of  20  jars. 

"The  surrounding  keys,  ten  in  number,  are 
equally  divided  between  the  duties  of  turning  on 
the  gas  and  lighting  the  same  at  the  five  Icveu  for 
which  the  dial-plato  and  keys  are  adapte<I,  But 
lour  of  these  arc  yet  armuged,  consisting  of  tlio  tiers 
at  the  elevation  of  45,  80,  and  166  feet,  respectively, 
and  the  tholus  at  204  feet. 

"  The  fifth  may  be  used  for  a  tier  at  the  spring  of 
the  dome,  or  a  circle  to  illuminate  the  pictures. 

"  Each  gas-key  has  a  dark  and  a  light  segment  on 
its  disk,  which  are  exliibitcd  at  an  opening  in  the 
dial-plate,  in  correspondence  with  the  closed  and 
open  position  of  the  stop-cock,  which  governs  the 
flow  of  gas  at  the  tier  represented  by  the  said  key. 

"  Each  lighting  key  lias  a  pointer,  which  indicates 
on  its  vernier  the  extent  to  which  the  electric  con- 
nection han  been  tnade  in  the  sections  of  the  tier  to 
which  it  belongs." 

Another  form  of  appaiatus  consists  of  a  galvanic 
battery,  Kuhmkorfl^  indnction  coil,  and  conduct- 
ing wirea,  which  are  broken  near  the  gas-jets  so  that 
an  electric  spark  is  pnnluced  by  a  chaige  of  elec- 
tricity leaping  to  the  "tips"  of  the  burners,  each 
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burner  being  insulated,  und  fonning  a  pert  of  the 
drcuit  The  euds  of  the  vires  from  which  the 
■park  proceeds  ars  oovned  with  phtiiiiim  to  pie- 
Tent  their  coiroeion. 

One  or  the  other  plan  ii  adopted  in  many  nnblic 
buildings,  theatera,  halls,  and  laige  stores,  and  it  is 
proposed  to  light  the  street-Jaiaps  of  cities  by  this 
means.  A  large  circuit  of  lamps,  embracing  the 
streets  of  a  wanl  or  district,  are  connected  by  insu- 
lated wires  proceeding  from  a  eoureniently  situated 
battery,  either  magno-dectrie  or  voltaic.  See  also 
Electrophoiivs. 

Iiigftf  ninc-ar-iwif  er.  A  device  used  in  telegra- 
phy for  guanling  against  [Mssage  of  atmospheric  elec- 
trii-ity  through  the  instruments. 

The  line  wires  are  attached  to  a  plate  of  brass, 
usually  serrated  on  the  under  side.  This  plate  rests 
upon  another  plate  connected  with  the  ground,  the 
two  plates  being  sepamted  by  a  Uiin  layer  of  insulat- 
ing material. 

As  lightning  possesses  enormous  tension,  prefer- 
ring a  snort  route  even  through  a  poor  conductor  to 
a  longer  gne  tbrongb  a  good  conductor,  it  forces  its 
jiassage  through  the  layervof  insulating  material  and 
thence  to  the  ground,  or  vice  verm.   See  Liohtnixo- 

msCHABOER. 

The  Stoics  diattngiifshed  two  things  in  thander, 
the  Itj^tnlr^  snd  the  noiso.  They  looked  upon  the 
first  as  the  effect  the  latter,  which  was  properly 
what  they  termed  thunder  ;  for,  according  to  them, 
thunder  was  occasioned  by  the  shoi:k  of  clouds,  and 
lightning  was  the  combustion  of  the  Tolatile  parts 
of  the  cloud,  set  on  fire  by  the  shock.  Chrysippus 
taught  that  '*  these  effects  were  coincident,  and  that' 
our  perception  of  the  lightning  before  tke  thunder-clap 
is  owing  to  our  sight  being  quicker  than  oar  hearing. 

Lig^fning-oon-dnot'or.  A  metallic  condnctor 
intcmled  to  establish  a  definite  line  of  least  resist- 
ance between  two  bodies  in  opposito  electrical  states. 
The  resistance  of  the  line  should  be-so  small  that  no 
destnictive  effect  shall  arise  from  any  dischai^  along 
it.  Ltghtning-rods  are  inchided  niider  this  genenu 
definition. 

"  The  most  important  ancient  notice  of  the  rela- 
tions between  ligntning  and  conducting  metals  a])- 
. pears  to  be  that  of  Ctesios.  He  bad  possessed  two 
iron  swords,  presents  from  the  King  Artaxerxes 
Hnemon  and  from  his  mother  Parysatis,  which, 
when  planted  in  the  earth,  averted  clouds^  hail,  and 
strokes  of  lightning.  He  had  himself  s^  the  oper- 
ation, for  the  king  had  twice  tried  the  experiment 
before  his  eyes.  The  exact  attention  paid  by  the 
Etruscans  to  the  m«teoroloj(ical  processes  of  the  at- 
mosphere in  all  that  deviated  from  the  ordinary  course 
of  plienomena  makes  it  certainly  to  Ki  lamented  that 
nothing  has  come  down  to  us  from  their  Fulgnral 
books.  The  epochs  of  the  appearance  of  great  com- 
ets, of  the  fall  of  meteoric  stones,  and  of  showen  of 
falling  stara,  would  no  doubt  have  been  found  re- 
cord cd  in  them,  as  in  the  more  ancient  Ohinese 
annals,  of  which  Edouard  Biot  has  made  use.  Creu- 
B-)r  has  attempted  to  show  that  the  nataral  features 
of  Etmria  may  have  influenced  the  pecnliar  turn  of 
mind  of  its  inhabitants.  A  'calling  forth'  of  the 
lightning,  which  is  ascribed  to  Prometheus,  reminds 
u.i  of  the  pretended  '  drawing  down  '  of  lightning  by 
the  Fulgnratores.  This  operation  consiRted  in  a 
mere  conjuration,  and  may  have  been  of  no  more 
efficacy  than  the  skinned  ass's  head,  which,  in  the 
Etruscan  rites,  was  considered  a  preservatiTe  from 
danger  in  thunder-storms. 

"In  the  very  complicated  Etruscan  angural  the- 
orir.  a  distinction  was  made  between  the  'soft  re- 
minding  lightnings  sent  hy  Jupiter  from  his  own 
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perfect  power,  and  the  violent  electrical  explosions 
or  chastening  thunderbolts  which  he  migtit  only 
send  constilutioiullr  after  conaaltatiott  with  iue 
other  twelve  goda. '   —  Hithbouit. 

Iiigfaynlng-dta-ohnrt'er.  {TelegrajAy.)  A  de- 
vice to  protect  telegraphic  apparatus  from  the  eflfeet* 
of  atmospheric  electricity  pwunng  over  the  wire*.  . 

In  Fig.  2953,  a  is  an  iron  plate  called  the  euth-i^ti^ 
over,  but  not 

in  immediate  Sfiu. 
contact  iritb  A. 
which  are  two 
smaller  plates 
b  b  callea  con- 
ductors ;  each 
plate  has  two 
screws  for  at- 
taching wires. 
To  the  screws 
/  /  are  at- 
tached the  up 
and  down 
wim  respectively ;  to  the  screws  g  g,  the  wim  lead- 
ing to  the  apparatus  ;  and  to  the  screw  h,  the  earth- 
wire.  The  upper  plates  bb»n  kept  in  place  by  toiall 
knobe  t  i,  attached  -to  them  and  by  buttons  it  it  on 
the  earth-plate.  In  order  to  prrrent  metallic  con- 
tact, these,  as  well  as  the  sides  of  the  earth-plate,  an 
covered  with  vulcanite.  The  atmospheric  electririlr, 
on  reaching  the  conductors,  sprinfcsover  to  theeutn- 
plate,  and  is  thus  diverted  from  Uie  apparatua.  See 
also  Paraohelb. 

Zdi^Vnlni^Md.  A  finm  ot  lightning  conduct- 
or, attached  to  a  structure  for  the  pnrpoee  of  pro- 
tecting it  from  liglitning. 

It  is  preferably  made  of  copper,  that  metal  having 
a  greater  conducting  power  tnan  any  other,  but  iron 
is  the  material  nsiially  employed. 

The  allraed  improvements  since  its  invention  by 
Dr.  Franklin  are  innumerable ;  moat  of  these  ate, 
however,  worthless,  or  of  a  trifling  and  unimportant 
character. 

The  first  lightning-rod  erected  with  a  definite  pur- 
pose of  protection  was  pnt  up  by  Benjamin  Frank- 
lin soon  after  1752,  when  he  brought  down  elec- 
tricity from  a  thunder-ch.ud.  The  first  in  England 
was  set  up  at  Payne's  Hill,  by  Dr.  Watson.  In  1766 
one  was  placed  on  the  tower  of  St  Mark  at  Venice  ; 
it  has  since  escaped  iigury,  though  previously  it  had 
been  fnMiuently  struck  by  lightning. 

Great  opposition  was  at  first  raiwfd  against  the  in- 
vention, and  the  charges  of  impiety  were  revived  ; 
hut  the  centuries  were  exploding  these  notionH,  and 
Franklin  held  his  ground.  Af^r  the  theory  was 
admitted,  a  curious  war  arose.  JCnoit  against  poinia. 
Benjamin  Franklin  said  pokib;  but  as  he  was  a 
rebel.  King  George  IH.  and  his  admirers  of  course 
declftre«l  for  Jmo£r.  Franklin,  who  conld  handle  a 
pen  like  a  cimeter,  wrote  ;  "  I  enter  into  no  con- 
troversy. I  leave  my  philosophical  opinions  to  take 
their  chance  in  the  world.  If  they  are  riglit,  truth 
and  experience  will  support  them ;  if  wrong,  they 
ought  to  be  refuted  and  njected.  Disputes  are  apt 
to  sour  one's  temper  and  disturb  ones  quiet.  I 
have  no  private  interest  in  the  reception  of  my  in- 
ventions ny  the  world,  having  never  made,  nor  pro- 
posed to  make,  the  least  profit  by  any  them. 
The  king's  changing  his  pointed  condnctors  for 
blunt  ones  is,  therefore,  a  matter  of  small  importance 
to  me.  If  I  had  a  wish  about  it,  it  is  that  he  had 
rejected  them  altogether  as  ineffectnal.  For  it  ia 
only  since  he  thought  himself  and  ftnuly  saf^  from 
the  thunder  of  heaven  that  he  dared  to  use  his  own 
thunder  in  destroying  his  innooent  snljects." 
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The  king  requested  the  pnsident  of  the  Royal 
Society  to  resigo,  becauae  be  could  not  see  with 
loyal  eyea.  Too  knob  tibeory  has  luig  since  beeu 
entirely  exploded. 

Sir  W.  snow  Harm's  Itghtning-rod  for  land  use 
consists  of  wide  liondii  of  copper  or  of  copper  tub- 
ing, the  metal  of  either  being  it  inch  thiclc.  The 
metal  13  prepared  in  lengtlu  of  10  feet.  The  sections 
of  tubing  are  united  hy  tutermediate  screw  sectioua. 
The  strip  conductor  is  nailed  to  the  wall ;  the  tube 
is  secured  by  coupling-pieces.  The  u^per  extremity 
ba.4  a  bayonet-pouit  18  inched  Ions,  £  inch  in  diame- 
ter at  the  ^(Aat  <^  connection  to  the  solid  plug  with 
which  the  tube  terminates.  The  ground  coauectiou 
consists  of  a  descending  rod  and  a  ormb  rod,  ^ring 
8  direr^nt  branches. 

Hama's  lightning-conductor  for  vessels  converts 
the  masta  into  lightaing-cooductors  bv  the  inaertioa 
in  grooves  of  a  double  set  of  copper  plates,  connect- 
ing by  bands  of  ao^t  leading  through  the  side 
ondsr  the  deck-bei^u,  and  with  the  large  bolts 
leading  through  the  keel  and  keelson.  The  system 
ia  designed  to  include  all  large  metaUio  masses  in 
the  hnD. 

Theae  plates  are  from  1  to  4  inches  wide,  curved 
■0  as  to  correspond  to  the  round  of  the  mast,  into 
which  they  are  inlaid  longitudioally.  They  are 
.  from  I's  to  i  inch  thick,  i  feet  in  length,  and  are 
secured  by  copper  nails  at  intervals  of  h  inches. 

AcctHding  to  the  opinion  of  Sir  W.  Snow  Harris 
and  other  eminent  electricians,  the  insulation  of  a 
metallic  conductor  by  inclo»ing  it  in  a  glass  tube  or 
by  glaw  supports  is  nDnecensary  if  the  continuity  of 
a  sufficient  conductor  be  preasrved.  Harris  stattrs 
that  the  electrical  disehwge  does  not  quit  an  easy 
line  of  transat  anch  as  is  furnished  by  a  copper  rod 
of  sufficient  size,  to  pass  to  other  bd.lies  out  of  the 
line.  He  considers  it  unlikely  that  the  lightning 
would  leave  anch  a  rod  even  to  reach  in»tallic  clamps 
bnt  it  would  bs  unwise  to  p;it  such  temptation  in 
its  way,  nnleas  the  clamps  ware  so  connected  with 
the  gnmnd  a*  to  make  tosm  a  part  ot  a  contiiiaoa.-i 
line  of  desaent. 

It  is  very  important  to  nuke  ground  connections 
for  extensive  amaa  of  iron  surfaces  such  as  are  found 
in  the  Tod%  iron  beami  and  joists,  copings,  lintels, 
thresholds,  sturs,  chimney,  window,  and  door  caps, 
window -casings,  pillars,  etc.  This  matter  ia  not 
much  attendra  to,  however,  but  iron  is  insertetl 
wherever  convenienee  dictates,  regardless  of  all  elec: 
bic  eonnderations. 

The  conductors  should  be  prolong  until  reach- 
ing moist  soil,  or  if  this  bo  impracticable  should  hi 
carried,  at  a  depth  of  two  feet  or  more,  to  a  diatanca 
of  some  80  feet  from  the  building,  or  connected  with 
old  chain  conveyed  to  a  similar  distanca  ;  the  trench 
in  which  it  is  laid  being  partially  filled  with  car- 
bonaceous matter. 

In  rc^rd  to  the  area  protected  by  a  rod,  a  differ- 
ence of  opinion  exists,  and  the  matter  cannot  be  con- 
sidered as  determined.  The  opinion  of  Leroy,  1788, 
was  that  it  protected  a  space  around  euual  to  three 
times  the  hight  of  the  rod.  The  Academy  of  Sci- 
encesof  Paris,  1823,  opined  that  it  protected  a  circu- 
lar Mgmat  whose  radius  in  equal  to  the  hight  of  the 
rod.  Tlus  ia  Uie  ffeneml  opinion,  bat  has  no  suffi- 
cient data  for  its  foandation.  It  Is,  however,  the 
bnsb  of  the  American  practioe  in  potting  up  li^t- 
idng-rods. 

^^easor  Henrr,  a  high  authority  on  the  snbject, 
recommends  a  rod  of  round  iron  about  1  inch  in  di- 
ameter, tenninating  in  a  single  plaUnnm  [loint,  aiul 
•eoued  to  the  bailing  by  iron  eyes.  Ones  inaulat- 
onlM  eoutdBi^  aa  do  other  eminent  dectridaua,  of 


little  importance.  It  should  preferably  be  placed  on 
the  west  side  of  the  building  in  this  latitude,  and 
especially  on  that  chimney  ftrom  which  a  current  of 
air  ascends  during  the  summer  season,  and  should  be 

connected  where  practicable  with  the  water  or  gas 
pipes  of  the  street.  Where  this  is  impracticaUi^ 
connection  should  be  made  with  a  well  always  con- 
taining wat^T,  or  with  an  iron  plate  buried  in  the 
ground.  Thk  rod  may  be  put  up  by  an  ordinary 
blacksmith. 

The  lightning-rod  invented  by  Hoses  Q.  Farmer 
of  Boston  is  formed  of  a  core  of  steel,  which  is  first 
carefully  tinned  and  then  covered  vith  copper,  alter 
which  tne  compound  wire  is  tinned,  to  prevent  mst- 
uig. 

Lightning-rods  for  powder -magazines  were  for- 
merly erected  on  a  roast  at  a  short  distance  from  the 
building.  It  is  now  thought  advisable  to  attach 
them  duectly  to  the  building  in  the  following  man- 
ner :  A  strip  of  copper  is  secured  to  the  ridge  <^  the 
building,  at  each  end  of  which  is  a  lighbiing-i'od, 
of  i  inch  copper,  projecting  about  6  feet  above  the 
liighest  part  of  the  building.  Copper  strips  yma 
down  the  hips  aud  are  secured  to  the  eave-trough, 
the  water-pipea  being  connected  wiUi  the  nnoer- 
ground  eoiMDctor,  wMch  ia  divided  into  two  branch- 
es at  about  4  feet  fhmi  the  bnflding.  These  are 
about  2}  feet  below  the  aurfkce,  and  are  covered  with 
coal-ashra  and  earth. 

It  is  estimated  that  at  least  50  persons  are  killed 
nnuttully  hy  lightnina  in  the  United  States,  69  in 
France,  and  22  in  I&glaud,  but  no  condurtw  has 
l)een  contrived  to  be  carried  on  thepereon,  though  it 
has  been  often  suggested.  The  risk  is  so  small,  nn- 
merically  considered,  that  it  is  not  probable  any  great 
proportion  of  the  inhabitants  of  any  country  -viU 
make  itpecial  provision  for  avoiding  the  danger. 

Frofeseor  Arago  classed  several  well-known  sites 
according  to  the  frequent  of  their  storms,  from  the 
best  information  he  oould  obtain.  Hia  list  be^ns 
as  follows  :  — 

Daji  of  Thnnder 
per  Tmt. 

1.  Calcutta  aversgea     .      ...  60 

2.  Patna  (India)  supposed  to  avenge  53 

3.  Bio  Janeiro  averages ....  60.6 

4.  Maryland  (U.  6.)  sitppoeed  to  average  41 

5.  Martinique  averages  .  .  .89 

6.  Abyuiaia  supposed  to  avenge      .  38 

7.  Guadalonite  avenges.       .       .  .87 
6.  Viviem  (France)  averages     .      .  24.7 
9.  Quebec  averages      ....  23.3 

10.  Buenos  Ayres  averages  .       .       ,  22.6 

11.  Denainvilliers  (France)  averages       .  20.6 
The  lowest  average  be  gives  is  that  of  Cairo  in 

Egypt,  three  days  of  thunder  per  annum.  That  of 
Paris  and  most  of  the  European  cities  is  about  fifteen 
days.  He  estimates  the  days  of  thunder  at  New 
York  to  be  about  the  same. 

Fig.  2i>64  exhibits  aoma  of  the  numeroos  variety 
of  rods  for  which  patents  have  been  secured  in  the 
United  States. 

a  lias  R  series  of  points  formed  of  spiral  coils  com- 
bined with  a  tubular  portion,  forming  the  tip^  The 
conductor  is  a  flat  stnp. 

h,  a  jointed  tubular  conductor  for  vemels.  It  is 
divided  at  the  head  of  the  lower  mast,  s  branch 
leading  down  the  shrouds  on  either  side  to  the  wa- 
ter. 

c,  an'iron  rod  tipped  with  copper,  the  point  of 
which  is  gililed. 

d  has  a  central  copper  slip  ineloaed  between  iron 
dde-tdeces;  the  points  of  conneetim  lutve  inter- 
posea  zinc  plates. 


Digitized  by 


LIOHTNINO-KOD. 


1318 


LI0HT-4H1P. 


e.  The  iroD  rod  is  grooved  to  receim  ft  copper 
filip.  The  joints  tre  secured  by  flcrew-threwled  wash- 
era. 

/.  The  point  is  formed  with  two  opposite  wing». 


Ugktninf  SwU^  Peimtt,  and  JttatknumU. 

0.  The  twl  is  composed  of  «  single  strip  of  copper 
wound  apirally  ao  as  to  form  a  tnbe. 


A  is  composed  of  sevenl  strands  of  win  laid  to- 
gether so  ss  to  form  s  rope,  snd  baring  several  tips, 

i.  The  point  is  formed  of  three  or  more  metals 
inclosed  one  within  the  other,  the  most  fusible  ont- 
side. 

J  ia  an  insulating  attocbnwnt  with  additional  con- 
ductor points  at  the  coupling  of  rod-sectiomi. 

k.  A  copper  cable,  composed  of  a  central  wire  rope 
and  two  exterior  strands  laid  up  in  opposite  direc- 
tionK. 

I  comprises  two  or  more  copper-wire  ropes  inter- 
twined with  an  equal  number  of  iron  roils. 

m.  A  series  of  metallic  strijA.  forming  a  tnbr,  are 
joined  together. 

n.  A  metallic  strip  is  doubled  up  or  cormgated, 
HO  as  to  form  a  tube  with  spiral  flanges. 

0.  The  joints  of  the  md  are  coupled  hj  nieces 
crosfl-shaped  in  section  snd  secured  by  rirt-ts  or  Dolts. 

p  has  four  twisteil  rods  with  wire  worming. 

q.  The  tubular  sections  are  united  by  >>hort  pieces 
inside  slotted,  so  as  to  form  a  species  of  bsyonet- 
joint.  and  held  by  pina 

r  is  composed  of  two  strim  of  sheet-metal,  rireted 
together  st  their  anglfs  ana  twisted  spirally. 

s.  The  strips  constituting  the  rod  have  slots 
through  which  staples  are  inserted  to  fasten  them 
together. 

t.  The  sections  are  connected  by  interior  short 
pieces  fastened  to  each  by  pins. 

u.  The  exterior  cable  is  stiffened  by  a  B[rfrslly 
flanged  core.    The  tip  is  ftstened  by  a  doretailea 

coupling-screw, 

V.  The  sections  of  the  square  tnbniar  rod  are  se- 
cured to  eacli  other  by  square  plugs  fostened  by  in- 
denting the  tul»ea  iuto  snitahle  depressions  formed 
in  theni.  or  by  rivets. 

w.  The  sections  are  coupled  by  an  interior  cylinder 
and  a  tajiering  plug  projecting  from  each  of  its  ends. 

X,  An  interior  tube  nith  pins  holds  the  ends  of 
the  tnbular  sections  together. 

y  to  r  r  inclusive  reprotent  sections  of  rariooa 
kinds  of  patented  rods. 

Ziight-port.  (Shipbuilding.)  An  opening  in  a 
ship's  side  pmrided  with  a  glased  lid  or  corer. 
Sometimes  called  a  tcuttle. 

U^t-TOom.  {NauHepJ,)  '  A  small  chamber 
next  to,  but  isolated  from,  the  msgazine.  The  lat- 
ter receives  its  light  through  a  glass  partition  be- 
tween the  two  chambers. 

-  Uf^ta.  (PyroUehniet.)  Pieces  formed  by  press- 
ing an  inflammable  composition,  which  bums  with 
a  white  or  colored  light,  into  cases  of  large  diameter 
or  shallow  reaaels ;  such  are  Bengal  -  lights,  blue- 
lights,  etc. 

Id^t-«Upi  A  vessel  moored  in  the  vicinity  of 
A  dangerous  snoal  or  headland,  and  carrying  aloft  a 
wsniing  lijiht.  The  first  light-vessel  moored  on  the 
roast  of  Greet  Britain  wss  thst  at  the  Nore  in  17S4. 
There  were,  iu  1850,  26  floating  lights  on  the  coast 
of  England. 

Stevenson  states  that  the  annual  expense  of  main- 
taining a  floating  light,  including  ttie  wages  anil 
victualing  of  the  crew,  who  are  eleven  in  number,  is, 
on  an  average,  ,£1,000  ;  and  the  first  cost  of  such 
a  vessel,  fitted  complete  with  lantern  and  lighting 
apparatus,  anchora,  cables,  etc.,  is  nearly  £  5.000. 
The  lanterns  are  octagonal  in  form,  5  feet  6  inches 
in  diameter  ;  and,  where  fixed  li^ts  are  exhiluted, 
they  are  fitted  with  eight  Argand  lamm,  each  in  the 
focns  a  parabolic  reflector  of  tweive  inches  di- 
ameter ;  bnt,  in  the  revolving  lights,  four  lamps  and 
reflectora  only  are  fitted.  The  greatest  depth  of  wa- 
ter in  which  any  light-vessel  belonging  to  the  Cor- 
poration of  Trinity  House  at  present  iraea  is  at  the 


Digitized  by 


LlGNUM-VlTiB. 


1319 


I.IME-KILTT. 


atatioD  of  the  Seven  Stones  between  the  Scilly  IbI- 
ftDila  and  the  coast  of  Cornwall,  and  is  about  40 
bthonu. 

Light^vessels  are  moored  with  ehain-cablea  of  lA 
inch  tliameter,  and  a  dn^e  maahroofn  anchor  of  82 
cwt. ;  the  chaiu-cabLes  are  200  faUioms  iu  lengtiL 
Some  of  the  vessels  are  moored  to  tpan-ground  moor- 
injjs,  consisting  of  100  fathoms  of  chain  to  each  arm, 
and  a  miuhrootn  aochor  of  similar  weight  at  the 
end  <^  each ;  a  liding-uable  of  150  fathoms  is  in  sueli 
cases  attached  to  the  center  ring  of  the  ground- 
chain. 

Iilg'nam-vltSB.  The  wood  of  a  tree  of  the  genus 
Ouiacum,  a  native  of  the  warm  latitudes  of  Ameri- 
ca. It  is  hard  and  heavy,  and  is  used  for  sheaves 
of  ship's  blocks,  and  for  ninepin  balls. 

Idmb.  1.  The  graduated  arc  or  sector  of  a  meas- 
oring  or  optical  instrument 

2.  {Loekmuiking.)  One  of  the  pieces  which  com- 
pose a  lock. 

Limb,  Ar-tl-fl'oiaL  See  Abh,  Foot,  Hand, 
Le'^,  AnrinciAL. 

Iilm'bttr.  1.  {Guti-earriage.)  The  detachable 
part  mounted  on  the  two  fore-wheels,  and  to  which 
the  hones  are  attached.  The  gun  is  limbered  up 
when  the  trail  of  the  ^n-carriage  proper  is  lifted  up 
and  looped  otct  the  pmtle-hook  of  the  limber,  in  or- 
der for  roarchiluc   See  GtJN>CARRIAUB. 

The  term  litfSer  is  also  applied  to  the  fore-carnage 
of  the  ammunition-wagoii  to  which  the  caisson  or 
tombril  ia  conuectetL 

Limbera  differ  in  construction  with  the  purpose 
and  positions  of  the  guns  ;  an,  — 

The  ensemats-limber ;  the  field-gun  limber,  with  an 
ainmuaition-boz  ;  thejjurriH)»-<)run  Umber ;  the  lim- 
ber with  shafts  ;  the  pole-Xwah^t ;  the  siege-carriage 
limber  ;  the  baUery-vjigon  limber. 

The  parts  of  a  limber  are  usually  — 

Thii  axle,  pole,  futchels,  pintle,  pintle-bolster, 
bolster  yoke-nook,  bolster-plate,  u^[>er  and  lower 
piiitle-ptates,  Umber-wheet,  ammunition-box,  trail- 
ring,  limber-hook.  Umber-chain,  etc. 

2.  iShipwrighting.)  A  passage  on  each  side  of  the 
keelson  for  bilge>water.  It  is  covered  in  by  a  mov- 
able board  called  a  limber-board,  whose  edges  rest 
respectively  upon  the  keelson  and  limber-straJU. 

3.  A  shaft  or  thill  of  a  vehicle. 

Um^ar-board.  (SMpbuUdiag.')  A  plank  reach- 
ing from  the  keelson  to  the  limber-strake,  and  mere- 
ly batting  sgainst  the  bulkheads,  so  as  to  be  easily 
taken  up  to  exixMe  the  limbers, 

Um'tWT-oludn.  1.  (yaulicat.)  A  chain  pass- 
ing through  the  limber-holes  of  a  vessel  by  which 
they  may  be  cleared  of  dirt  that  chokes  them. 

2.  {Artillery.)  A  keep-chain  which  ^oes  round 
the  pintle  and  confines  the  trail  to  the  Umber,  pre- 
venting its  flying  off  the  limher-hook. 

Xto'ber-ohast.  The  amraanition  or  tool  chest 
belonging  to  the  limber  of  an  artillery-carriage  of  any 
deacriptioQ.  Those  of  the  gun-carriage  and  caisson 
are  fitted  up  as  ammunition-chests,  while  those  of 
the  forge  and  battenr  wagon  contain  respectively 
tools  and  stores  for  bUoksmiths',  and  for  carriage- 
makers*  and  saddlers'  use. 

Um'ber-holea.  (Shipwrighiing.)  Holes  through 
the  floor-timbers  on  each  side  of  the  keelson,  to  al- 
low the  passage  of  bilge-water.  The  row  of  holes 
constitutes  the  limber-paasaye. 

Lfm'ber-liook.  (Artillery.)  The  hook  on  the 
limber  to  which  the  tmil  of  the  gun  is  attached. 

Um'bar-ing-np  Hoop.  {Artillery.)  A  stirrup- 
handle  on  the  trail  of  a  snn  by  which  the  piece  is 
moved  in  limbering  and  unlimbering. 

Umter-atrakai  (J^ipbuitdiHg.)  That  strake 


of  the  inner  skin  which  is  nearest  to  the  keelson.   A  • 
space  between  it  and  the  latter  is  called  the  limbtr, 
and  forms  a  passage  for  bilge-water. 

Ume.   {Sugar.)   Lime-water  used  in  clarifying 
coarse  sugar. 

Iiims-floor.  AAoorof  lime-mortar,  spread,  beat- 
en, and  nibbed  smooth. 

Lime-kiln.  Lime  is  derived  from  its  carbonate, 
which  exists  in  immense  (quantities  in  nature  in  the 
form  of  limestone,  including  marble.  It  is,  where 
these  are  abundant,  prepared  from  oyster-shells, 
which  are  also  a  carbonate  of  lime. 

The  process  consists  in  calcining  the  carbonate  in 
kilns,  ouring  which  the  carbonic  acid  is  driven  off, 
leaving  oxide  of  calcium  or  quicklime. 

The  forms  of  kiln  are  vanous,  probably  the  most 
primitive  being  made  by  excavating  a  hole  in  the 
earth  in  the  shape  of  an  inverted  cone,  in  which  al- 
ternate layen  of  limestone  and  fuel  were  placed,  and 

ng.  2906. 


the  top  covered  with  sods.  Kilns  having  chambers 
in  the  form  of  an  inverted  cone  are  generally  em- 
ployed in  places  where  materials  are  scarce  and  coal 

IS  tne  fuel  used.  The  ovotdal  form,  truncated  at  its 
upper  part,  is,  however,  generally  preferred,  on  ac- 
count of  its  losing  less  heat  by  radiation,  and  allow- 
ing the  upper  portion  of  the  lime  to  settle  more 
gratinally  and  evenly  as  the  lower  portion  is  with- 
drawn. 

The  kiln  may  be  hnilt  of  either  stone  or  brick, 
either  cylindrical  or  rectangular,  and  is  nsnally 
erected  against  the  side  of  a  natural  bank,  or  a 
mound  is  thrown  up  behind  it. 

A  B  represents  a  Ktln  used  at  Riidersdorf,  Prussia, 
adaptc<l  to  bum  one  part  wood  and  four  of  turf.  It 
has  five  fireplaces  a  a;  6  is  an  ash-pit ;  c  e  are  open- 
ings for  regiilating  the  draft ;  d,  openings  for  with- 
drawing the  lime. 

It  is  lined  with  a  double  thickness  of  fire-bricks, 
the  ipace  between  which  and  the  outer  maaoaty  b 
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^fillwl  in  with  well'nmmed  cinders  to  prevent  loaa 
of  liuat. 

A  continuous  kiln,  employed  in  Belgium,  hait  eight 
ojieningB  for  removing  the  finie,  which  is  being  con- 
tiQiulIy  withdrawn  wtiile  fresh  charges  are  added  at 
the  top.  It  is  charged  with  alternate  layers  of  coal 
and  limestone,  in  the  proportioQ  of  one  coal  to  four 
Umestooe,  and  is  allowed  to  cool  but  onoe  s  year, 
for  inspection  and  repaint. 

-A  kun  was  invented  by  Count  Kumford,  haviug 
for  itx  principal  objects  to  consume  the  smoke,  to 
bring  a  large  surface  of  fiame  and  hot  vapor  in  con- 
tact with  the  limestone,  to  keep  the  latter  separate 
from  the  fuel,  and  to  allow  the  process  to  be  coutinn- 
ons. 

It  consists  of  a  truncated  oon«^  soma  15  feet  high, 
2  ftrft  in  diameter  at  base,  and  9  inches  at  top.  In 
order  to  retain  the  heat,  the  sidea,  which  are  of 
brick  and  very  thin,  are  double  and  filled  in  with 
dry  wood-ashes.  The  fuel  is  introduced  through  an 
opening  above,  which  is  covered  by  a  hinged  iron 
platR,  raised  and  lowered  by  means  of  a  chain,  to 
rqpilate  the  dnilt.  The  opening  for  cleaning  the 
fireplace  is  provided  with  a  gTat«  and  ash-pit,  and 
also,  by  causing  a  horizontal  draft  into  the  rumace, 
assists  in  consumiiu  the  smoke.  The  limestone  is 
fed  in  at  the  top  of  the  furnace.  The  products  of 
combustion  are  direct«d  downward  before  they  are 
adnitted  into  the  body  of  the  kiln,  the  unoensuroed 
portion  finally  passing  out  at  the  to^  Th«  incan- 
descent mass  of  lime  below  assiata  in  heating  the 
charge  .above.  The  lime  is  removed  at  an  opening 
below,  and  fresh  charges  are  added  at  the  top  as  this 
is  gradually  withdrawn. 

In  the  kiln  C,  blasts  of  air  are  forced  through  the 
burnt  and  cooling  lime,  and  mingle  with  the  caloric 
carreuts  fnun  the  furnaces.  The  furnaces  are  placed 
around  the  kiln,  and  blasts  of  air  forced  through 
the  fuel  and  throngh  the  top  of  the  fire  space. 

The  upper  end  of  the  kiln  is  arched  over,  an^  the 
feed-hole  stop|ied  with  a  remoraUe  cover  iMving  a 
perforation  in  its  center. 

In  Z)  the  kiln  has  bottom  discharge  ;  the  furnaces 
are  arranged  on  each  side  and  discharge  into  the 
kiln.  A  CToas-arrangnneut  of  flues  countfertcta  ine- 
quality of  draft  on  the  windwanl  and  leeward  sides. 

A  kiln,  invented  by  Hr.  Booker  of  Dublin,  having 
the  f(Hin  of  two  tnincated  cones  joined  at  their 
bases,  where  the  diameter  is  about  7  feet,  tapering 
to  S  feet  at  to|>  and  bottom,  and  from  25  to  30  feet 
in  hight,  is  said  to  have  produced  excellent  resnlts. 
A  pivoted  plate  of  iron  is  plaiced  over  tlie  top  for 
n^tlatiiig  the  draft 

Artificial  hydtvnlic  lime  is  now  mannfactured  on 
a  latgfl  scale  m  Eni^d  and  France,  and  haa  been 
employed  in  a  nnmoer  of  important  works. 

Two  qualities  are  preparea  by  two  different  pro- 
cesses. The  first,  which  produces  the  best  time  but 
is  moat  expensive,  consiata  in  mixing  with  rich 
slaked  lime  a  certain  proportbn  of  clay,  and  calcining 
the  mass. 

In  the  second,  some  soft  calcareous  material  is  sub- 
stituted for  the  lime,  and  the  materials  incorporated 
by  grinding. 

In  an  establishment  at  Meudon,  near  Paris,  the  ma- 
terialn  made  use  of  are  the  chalk  of  the  vicinity  and 
a  clay  from  Vamprard,  in  the  proportion  of  four  <;lialk 
to  one  clay.  These,  broken  into  lumps,  are  thrown 
into  a  circnlor  basin,  around  which  an  upright  mill- 
stone, hanng  its  sxis  attached  to  a  vertical  shaft,  is 
caused  to  travel  ;  this  is  provided  with  a  follower, 
consisting  of  a  wheel  having  attached  toothed  arrange- 
ments ;  by  this  the  mixture  is,  with  the  addition  of 
water,  ground  into  a  palj^  and  is  drawn  off,  de* 


scending  successivelv  into  a  series  of  chambers  at 
different  levels,  until  it  attains  the  proper  conristM* 
cy  for  molding.  The  mass  is  then  divide*!  into  reg- 
ular and  equal  prisms  by  means  of  a  mold,  and  these 
are  jilaced  on  drying-ahelves  until  sufficiently  dry 
for  Darning. 

Cato  {150  B.  a)  gave  directions  for  forniii^  a 
lime-kiln.  He  preferred  a  truncated  cone,  10  feet  m 
diameter  at  the  bottom,  20  feet  high,  siid  S  feet  di- 
ameter at  the  top.  The  grate  covered  the  whole  bot- 
tom ;  there  was  a  pit  below  for  the  ashes,  and  two 
fumaue-dooni,  one  for  drawing  out  the  burnt  stone 
and  the  other  for  admitting  air  and  fuel. 

Lbxw-Ugbt.   A  light  produced  by  projc 

{'ets  (tf  ignited  hydrogen  ana  oxygen  upon  a 
inte. 

Invented  hv  Lieutenant  Orummond,  who  first 
plied  it  in  the  focus  of  a  paraboloid  for  geodetic 
purposes.    See  Druhhond- light. 

Idine-4na-ohine'.  (Oaa-making.')  A  machine 
in  which  gas  is  purified  by  passing  throngh  lime. 
See  Gas-pcbifiek. 

IdBM  p— to.  The  cream  of  lime,  produced  hf 
slaking  with  water. 

Xdme-vow'dar.  The  deere[dt>ted  lime  produced 
by  air-slaking. 

Xdme-soreen.  A  sifter  for  separating  lime  pow- 
dered by  alakius  from  tlie  lumps. 

Llmt  ■pr»nff«r.  A  tiareling  hoz  with  |ier> 
forated  bottom,  or  other  devio^  for  distribotiag 
powdered  lime  over  land  as  a  manure. 

Lbne'stooab  A  rock  composed  <^  lime  and  car* 
bonic  add. 

The  term  in  a  geological  sense  includes  cAott  and 
marble,  but  technically  these  sre  distinct 

Limestones  are  often  foKsiliferoua  ;  in  the  m^ta- 
morphic  limestones,  such  as  ttatuary  tnarUs,  the 
traces  of  fossila  are  obliterated. 

SUiaous  HmaUmtt  are  mixtnrea  ti  carbmate  of 
lime  and  tlint. 

Magnaian  hmeMone,  dolomiU,  is  a  compound  of 
carbonates  of  lime  and  magnesia. 

ChaJk  is  an  aggregation  of  foaaila,  hige  and  amalL 
The  latter  are  microscoiiic. 

Oolite  is  oHnposed  of  smalls  egg-like  grains,  etch 
of  which  haa  a  grain  of  aand  as  a  nneleos,  oorered 
by  concentric  lajrers  of  carbonate  of  lime. 

Pure  carbonate  of  lime  occurs  in  the  form  of  cal- 
careous KptLt,  but  is  generally  associated  with  other 
minerals.  According  to  its  eombtaatioiu  it  is  known 
as  :  — 


Atgillaceoua. 

Mognesian. 

Sandy. 


Femginooa. 
Bitnminoaa. 
Fetid,  etc. 


According  to  its  texture  it  ia  known  as  :  — 

Lamellar.  Oolitic. 

Sacchoroid.  Chalky. 

Granular.  Pulverulent. 

ComiMwt.  Concreted,  eta. 

Lime'atontt-liw'ter.  An  instrument  invented 
by  Dr.  Ure  for  ascertaining  the  propoitiou  of  cidea- 
reoos  matters  in  soils.  See  Upb's  Dictionary,  II. 
pp.  689,  890  (Am.  ed.). 

Idme-^wa'ter.  A  solution  of  lime  prepared  by 
mixing  hydrate  of  Irnie  with  boiling  distillpd  water. 

Idmnns-  1.  {LtatAer-main^utitn.)  The  ouen- 
tion  of  steeping  hides  in  lime-water  or  milk  of  fime, 
to  remove  the  hair.  The  action  of  ^  lime  is  to 
dissolve  the  hair  sheath  and  ftmn  a  soap  with  tiie 
fat  of  the  hide.  VnkairiHg. 

2.  SUked  lime  thinned  with  water,  used  is  bleadi- 
ing. 
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Ump.  The  sheet- iroo  Gcratwr  wherewith  the  top 
layer  of  pcM»'  on  is  removed  from  the  sieve. 

Unan-i^  (f'^Ateb;)  A  |an  uasung  v«rtically 
throng  a  ntortise  nmr  the  end  of  the  ipindle  or  arm 
of  an  axle,  and  serving  to  hold  the  wheel  on  the  spin- 
dle.  The  ring  on  the  end  of  the  axle  is  the  linck-lCaop. 

With  thinwle-skein  wagons,  a  nut  takes  the  place 
of  the  linch-pin.    See  Axlb. 

The  chariots  of  ^O'pt  had  two  wheels,  with  6 
spokes  each.  Sometimea  the  wheels  weie  fost  to 
the  axle  like  onr  railroad  wheels ;  sometimes  they 
nn  npon  the  axles,  like  onr  carriages :  in  the  latter 
case,  they  had  bronze  Imeh-pina,  as  shown  at  Aboo- 
simbel  and  at  Thebes.    No  screw  io  old  Kgypt. 

Zdne.  1.  {Fiher.)  The  finer  and  longer  stapled 
flax  separated  from  the  shorter,  tow,  by  means  of  the 
Hackle  (which  see). 

2.  {Prinling.).  An  arrangement  <^  letten  and 
words  acnes  a  page  or  eolnmn. 

8.  The  twelfth  of  an  inch. 

i.  A  measuring  cord,  or  one  for  tying  or  aospending 
objects,  as  a  iape-\iwf.,  clothet-'^ne,  tiA^it-line,  etc. 

5.  iMaxkintry.)  a.  The  truth  of  poeitioo  ;  as  an 
engine  i»  lint,  that  is,  the  motions  of  the  piston, 
pitman,  and  crank-wrist  in  the  same  plane,  and  at 
ri|dit  an^es  to  the  axis  of  the  fly-wheel. 

b.  The  line  of  centers.  The  dead  point  of  a 
ciank,  when  the  connecting-rod  and  crank  are  in  a 
straight  line. 

0.  {FoHiJieatwn.)   A  rampart.    Continued  lines 


are  nsed  to  inclose  a,  front  or  to  connect  principal 
works  with  one  another  by  a  continuous  parapet. 

Redant,  ieaaillet,  or  badions  are  placed  at  inter- 
vaU,  for  flank  defense,  and  give  riae  to  the  tenns,— 

Redan  line  (m). 

TmaiaU  line  (»). 

Bastion  line  (p). 

Indented  linea  (j})  have  a  snccession  of  /aee$  and 
flanks  at  right  angles.  The  fiues  are  four  times  the 
length  of  toe  fiankt ;  the  l^ter  have  an  enfilading 
fire  on  the  faees  of  the  parapet 

Karnes  defining  position  and  relation  are  :  — 

Line  of  defenae :  extending  from  the  projecting 
angle  of  a  work  to  the  exterior  extremities  of  the 
flanks  whieh  defend  it. 

Line  ef  eircumvallcUion  :  a  belt  of  field-works  two 
or  three  miles  from  the  place  invested,  facing  ^e 
coontry. 

Line  of  emtravnllation :  a  belt  of  field-works 
facing  the  place  attacked. 

LiU  wiM  intervale :  one  having  detached  works 
which  command  the  intervening  space  and  enable 
them  to  aopport  each  other. 

7.  {SBt^ibMlding.)  A  delineaUon  of  the  form  of 
a  thmI,  ie|mMnting  rerticil  and  horizontal  aec- 
tioiu. 


a.  £«am*line.  The  line  indicating  the  intersec- 
tion of  the  top  of  the  beams  with  the  frames  of  the 
ship. 

b.  Bearding-liae.  The  trace  of  the  inner  sarfaee 
of  the  ship's  skin  upon  the  luel,  stem,  and  stem-poit. 

e.  BoundaryAine.  The  trace  of  the  outside  sur- 
face of  the  skin,  corresponding  to  the  outside  edge 
of  the  rabbet 

d.  Bow  and  buttock  lines  are  the  boundaries  of  the 
vertiral  sections  of  Uie  ship,  in  planes  parallel  to 
the  vertical  longitudinal  section. 

e.  Certter-Mae,  The  central,  vertical,  longitadi- 
nal  section. 

/.  The  euuiiig-down  line  is  a  curve  on  the  sheer 
plan,  corresponding  to  the  upjwr  surface  of  the. 
throats  of  the  &oon  amidships  and  to  the  under  side 
of  the  keelson. 

g.  Diagonai  lines  show  the  boundaries  of  vaiioas 
sections  formed  by  planes  which  are  oblique  to  the 
vertical,  longitudinal  plane,  and  which  intersect  that 
plane  in  straight  lines  parallel  to  the  keel. 

h.  Level  lines  are  similar  to  the  water  lines,  ex- 
cepting that  thejr  ore  parallel  to  the  keel  instead  of 
to  the  surface  of  the  water,  or  the  line  of  fiekdion. 

i.  The  main-h-eadth  line  ii  the  boundary  of  the 
widest  part  of  the  Khip  in  each  of  the  three  plans,  — 
the  thear-pltm,  hAlf-breadth  plan,  body-plan. 

j,  R^jband-\mi,  An  oblique  longitudinal  section. 
See  Diagonal  line. 

k.  SheeT'Wnn.  The  line  of  the  deck  at  the  side  of 
the  ship.  The  upward  curvature  towards  the  ends 
is  called  the  sAeer,  and  the  effect  is  to  raise  the  ves- 
sel to  a  greater  hight  out  of  the  water  at  the  stem 
and  sterUf  where  her  motion  relatively  to  tiie  water 
is  greatest 

I.  Stepping-Ma.^  The  beardivg-Wnei  at  the  points 
where  it  curves  upward  towards  the  ends  of  the  ves- 
sel. 

m.  The  top-brtadih  or  top4imher  line  is  a  line 
draifn,  to  the  sheer  of  the  ship,  fore  and  aft,  at  the 
hight  of  the  under  side  of  the  gnnwale  amiddiipa. 

n.  The  tm»-aide  line  is  a  sheer-line  drawn  abore 
the  top-timber  line  at-the  upper  side  of  the  gnn- 
wale. 

0.  WaterAiaen  are  strfiight  and  horizontal  in  the 
tlieer-plan  »nA  curved  in  the  ha^'breadtk  plan.  They 
show  the  form  of  the  ship  at  succpsfcive  depths,  as 
would  appear  by  so  many  horizontal  sections. 

8.  {!iiautical.)  a.  A  running  coid  or  rope;  as, 
bovlitu,  bunt  line,  clew  line,  ^fmling  line,  etc. 

b.  A  cord  for  a  specific  purpose ;  as,  a  kand-\me, 
a  20.fathom  sounding-line  navmg  a  lead  of  from  7  to 
14  pounds  (see  Hand-like).  A  dcep-eea  line,  one  of 
say  800  fothoms,  and  having  a  lead  of  28  pounds 
weight  (see  Deep-bea  Line).    A  fiahingAiaa. 

e.  A  grade  of  rope,  snch  as  marline,  tehite  line, 
tarred  line,  etc. 

0.  (Mining.)  a.  Liiu  of  bearing.  The  strike  of 
a  stratum,  or  its  direction  at  right  angles  to  the  dip. 

b.  Synclinal  line.  The  axis  of  the  valley  curva- 
ture of  strata,  opposed  to  anticlinal, 

c.  Aniicliiial  line.  The  axis  of  the  ridge  or  sad- 
dle curratnre  oS  strata,  o[^xised  to  eynelinrU. 

d.  Line  of  least  reeiatanee.  The  Hue  of  mAis  or 
(KTM  of  eiptoaion.  A  line  drawn  from  the  focns  of  a 
mine  to  that  point  in  the  direction  of  which  the 
charge  meets  with  the  least  resistance. 

10.  {Architecture.)  Springing  Mne.  The  line  from 
which  an  arch  rises,  and  from  which  the  versed  nne 
is  calculated. 

II.  {Maaonry.)  The  bricklayer's  cord,  which  Is 
his  guide  for  level  and  direction.  It  is  stretched 
between  linr-pins. 

12.  {Raihoay'tngiMtmiiig.)   A  nilway-track,  as 
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the  main  line  or  trouk.  A  locp-lint,  «  amtuetmg 
Una,  a  eroising  line,  a  tide  line  or  BWitch. 

18.  {Tdegraphy.)  The  wire  connectiiig  one  sta- 
tical vith  another. 

The  (lait  of  an  inatrament  to  which  the  line  is 
connected  is  knovo  as  its  temihuU. 

The  wires  aud  inatrumeDta  form  the  circuit.  See 

CiRCDIT  ;  WiRB. 

14.  {Surveying.)  a.  Buae-line.  A  oaiefuUy  meas- 
ured line  whioh  extends  between  two  atationa  and 
forms  the  basis  of  triangulation. 

h.  LineofdireeUon.  The  AeartNjT.  The  line  laid 
down  or  protracted  in  a  surrey. 

15.  {Drafting  and  Pcrtpetiive.)  a.  The  (tround 
linn  or  fundamental  litiu.  The  common  section  of 
the' ground  plane  and  the  base  of  the  picture.  The 
terrestrial  line. 

b.  The  horizm^al  line.  The  common  section  of 
the  horizontal  and  that  of  the  draft  of  representation, 
passing  through  the  principal  points. 

0.  'Hie  visual  line.  The  line  conceived  to  proceed 
from  the  object  to  the  eye. 

d.  The  principal  linu.  A  line  drawn  from  the  eye 
perpendicular  to  the  picture.    The  Hue  of  distance. 

16.  {Oirprntry.)  To  stnke  a  straight  tine  on  tim- 
ber or  boards  ;  uaoally  a  chalk  line  Detween  points 
determined  by  measurement. 

Un'e-ar  iU-orom'e-ter.    (Optics.)    A  giadn- 
ated  scale  placed  in  the  field  of  a  telescope,  and  nsed 
to  measure  distances  between  objects. 
Z^XM-dampL   A  device  to  hold  a  clothes  or 
othfT  line. 

In  the  example,  the  line 
ia  clamped  between  th» 
hook  and  the  serrated 
swinging  segment 

Llnad-cold.  Gold 
backed  by  a  leaf  of  baser 
metal. 

Line  -  en-graT'ins. 
This  term  is  used  to  dis- 
tingaish  it  from  aquatitU, 
mezzotint,  and  stipple  or 
[  ehalk  engraving.  It  was 
originally  entirely  executed 
with  the  graver  and  dry 

rut.  The  latter  term 
to  distinguish  it  from 
the  ttehing  point,  which 
makes  a  mark  through  a 
ground  upon  the  plate, 
which  is  afterwards  nt  ia 
with  acid. 

Latterly,  the  subject  is 
first  etched  aud  then  ,/i»- 
isAed  with  tite  graver.  Cer- 
tain parts  are  left  to  be 
entirely  executed  by  the 
graver  and  dry  point,  while 
other  parts  are  deepened  and  made  more  effective  by 
the  application  of  the  graver  to  the  etcht:<l  lines. 
Smooth  portions  are  laid  in  by  the  ruling'ma<Aine, 
which  has  a  diamond-point  working  throng  a  ground 
npon  the  plate,  and  so  arranged  as  to  make  a  series 
of  parallel  marks  at  regulated  distaiices.  After  rul- 
ing, the  plate  is  bit  in  with  acid,  ns  described 
□nder  Etchiko.  (See  RcJLiKn-UACHlNE,  Enorav- 
eh'h.)  Line-engraving  is  generally «dnutted  to  be 
the  highest  style  of  the  art 

Idn'en.   {FaMe.)   A  cloth  made  of  flax  and 
having  many  trades  of  fineness,  and  several  forms 
distinguished  oy  their  figures  or  surfaces  ;  as  dam- 
ask, diaper,  cambric,  huckaback,  etc. 
The  earlkst  notice  of  linen — oloth  of  flax — is  in 


OolAa-Lint  HiaUtr. 


Egypt.  In  the  time  of  Moses,  the  Pharaoh  was  tr- 
rayed  in  vestures  of  fine  liuen  ;  and  on  the  twnb  of 
Beni  Hassan  are  sliuwn  the  polling  of  the  fiax  and 
the  ridding  of  the  seeds  by  means  of  the  riffle.  It 
was  the  only  material  allowed  for  the  garments  of 
the  prtests  and  the  bandaging  of  the  dead.  The 
ceremonial  law  of  the  Hebrews  also  prescribes  linen 
for  the  priests.  Cotton  was  then  unknown,  except 
as  a  curiosity.  Wool  was  regarded  as  foul.  We 
read  of  the  Egyptian  linen  in  Genesis,  Chronicka, 
Proverbs,  and  fisekiel.  Pharaoh  arrayed  Joseph  in 
ventures  of  fine  linen,  1716  B.  c.  The  mixture  of 
flax  and  wool  in  a  fabric  was  forbidden  (Lev.  xix. 
19).  Solomon  had  linen  yam  brought  out  of  EtmA 
(1  Kings  X.  28). 

"He  TAaron]  aball  pat  on  the  holy  linen  coat, 
and  he  snail  have  the  Bnen  breeches  upon  his  flrsh, 
and  shall  be  gtnled  with  a  liuen  girdle,  and  with  the 
linen  miter  shall  he  be  attired  ;  these  ant  holy  gar- 
ments." 

Wilkinson  states  that  the  ancient  Eg}-ptian  linen 
is  far  snnerior  to  the  finest  modem  in  general  tonali- 
ty and  the  evenness  of  the  threads.  One  specimen 
has  540  threads  or  270  double  threads  in  the  watm 
and  110  in  the  woof. 

In  the  linen  eoKelet  oiven  by  Amasis  of  Ilgypt  to 
the  Lacedemoniuu,  eacn  thrud,  thouf^  fine,  wss 
composed  of  360  other  threads,  all  distinct.  It  was 
handsomely  embroidered,  llic  tomb  of  Bameses  IIL 
at  Thebes  showed  a  similar  corselet,  worked  with  fig- 
ures of  animals.  Pliny  notices  the  corselet  of  Amasis, 
shown  in  the  temple  of  Minerva  at  Rhodes.  See 
Flax. 

It  wss  first  manufactored  in  England  by  Flemidi 
weavers,  under  the  protection  of  Henn'  III.,  1253. 
llefors  tbisL  woolen  shirts  were  generally  worn.  A 
company  of  linen-weavers  was  established  in  Lon- 
don, 13SS. 

Tlie  Presbyterians,  who  left  persecution  in  ScoUand 
in  the  time  of  the  Stuart^  planted  the  linen  manu- 
facture in  the  Xorth  of  Ireland,  and  were  encounged 
by  William  III.  and  succeeding  goTemuients. 

Ua'an  Pa'per.  As  with  paper  of  cotton,  ham- 
boo,  moms  baric,  and  silk,  it  appears  that  the  first 
manufacture  of  linen  pajter  was  in  China.  The 
K^-ptians  excelled  in  fine  linen  in  very  early  times. 
About  1500  B.C.,  the  Israelites  left  Egypt  with  stores 
of  liuen  ;  aud  five  hundred  years  afterward,  Solo- 
mon imiwrted  linen  yam  from  thence.  Yet,  with 
all  this,  it  does  not  appear  that  the  people  ^  any 
country  bordering  on  the  Mediterranean  had  con- 
ceived the  idea  of  tearing  these  rags  to  pieces,  making 
them  into  pulp,  and  then  into  a  sheet.    See  Papeb. 

The  use  of  papyrus  itself,  though  it  so  much  pre- 
ceded any  tme  paper,  is  by  many  persons  snj^xned 
not  to  have  antedated  the  expedition  of  Alexander. 
Without  the  papyrus,  which  m  long  gave  the  Egyp- 
tians precedence  in  the  matter  of  written  records, 
thejr  must  have  been  reduced  to  the  same  straits  as 
their  neighbors,  and  liavs  written  on  waxed  tablets, 
linen  cloth,  {Milm  leaves,  bark,  etc.  The  use  of 
parchment  was  not  yet,  if  we  m«y  credit  the  asser- 
tion that  it  was  invented  by  the  kin^  of  Peigamns 
as  a  substitute  for  the  papyrus,  on  wbKh  an  emhaige 
woM  laid  by  the  reigning  Ptolemy,  whoever  he  was. 

The  use  of  linen  paper  in  Europe  appears  to  have 
originated  in  Gemjany,  about  the  eleventh  or  twelfth 
centutT,  the  exact  date  being  undeterminable.  We 
read  of  a  German  paper-mill  at  Nuremberg  in  1390, 
one  in  England  in  1S43,  in  Franoe,  1314,  Italy,  1367. 
Liuen  paper,  however,,  is  yet  preserved,  containing 
documents  of  much  older  date. 

John  Tate  had  a  mill  at  Stevenage,  Es^and,  in 
1496,  bat  the  manuftcture  was  mudi  incraaaed  1^ 
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SpielmftD  in  1688.    This  {>er8on  was  a  Oernian  jew- 
and  established  a  pM>er-iTull  at  Deptford  duriug 
the  rdga  of  Qoseai  EUiabeth. 

Whatmao'tf  mill  was  established  at  Haidstone  in 
1770.   The  name  ia  yet  a  famous  brand. 
Uo'en-proT'er.   A  small  microscope  for  count- 
ing thtt  threads 
Vic.  2868.  in  linen  fabrics. 

Its  base  has  a 

a uare  opening, 
lich  exposes 
a  certain  area 
of  linen,  and 
the  slass  above 
enables  the 
number  of 
threads  to  be 
counted. 

Some  lineu-provers  are  prorided  irith  four  perfon- 
tiona,  which  are  respoctiTely,  — 


Liiutt-Pnvr. 


i  of  1  inch. 
sitF  of  40  inches. 


tAt  of  87  inches. 
Yinf  of  84  inches. 


See  Reed. 

Une-of-baVtle  Ship.  In  England,  a  ship  of 
uot  less  than  64  gans. 

Une  of  Cen'ton.  {MaeMnerj/.}  a.  A  straight 
line  joining  the  centers  of  two  wheels  in  gear. 

b.  The  line  when  the  crank  and  the  connecting- 
rod  are  in  a  straight  line.  The  dead-point  of  the 
crank. 

Uae  of  De-fiSDM'.  {FartificeUion.)  A  line  join- 
ing a  aalieat  angle  with  the  opposite  flank.  Sue 
Link,  8. 

lAnm  of  Ffr«;   {Ordnana.)   The  line  formed  \>y 
the  axis  of  the  piece  produced.    When  the  gun  la 
laid  point-blank,  the  tim  of  fire  is  parallel  to  the 
line  of  tight,  and  not  otherwise.   See  Fig.  29S6. 
a  i,  line  of  fire, 
e  d,  line  of  metal. 
«f,  line  of  flight  (point-blank). 
ZdneofMwal.   {Ordnaiux.)  A  line  joining  the 
notches  on  the  breech  and  muzzle,  and  nxming  an 
angle  with  the  axis  of  the  bore,  in  connequcnce  of 
the  taper  form  of  tlie  piece.    See  Fig.  2956. 

ZdiMofMefal-«l-e-Ta'tion.  (Ordtumee.)  The 
elention  due  to  the  conical  form  of  the  gun  when 
the  line  of  metal  is  laid  horizontaL 

Une  of  Sight  {Ordnance.)  The  line  passing 
through  the  breech  and  muzzle  sights  of  a  gun  at 
any  euration  and  the  object.    See  Fig.  2966. 

Un»ipllL  {Bricklaying.)    A  pin  used  by  brick- 
layers to  hold  the  line  by  which 
Fig.  38Gft       the  bricks  are  laid.    Its  pointed 
end  is  forced  into  a  nwrtar-joint 
of  the  building. 

Idn'er,  1.  {MarUe-worleing.) 
A  long  slab  of  stone  to  which  nieces 
of  marble  are  secured  in  order  to 
be  ground  or  polished.  The  pieces 
of  marble  —  for  a  tesselated  nare- 
XJMe-Pita.  ment,  for  instance  —  are  placed 
face  downward  on  a  flat  stone; 
plaster  of  pans  is  poured  on  their  upper  surfaces, 
and  the  liner  is  laid  upon  them  so  as  to  be  cemented 
to  each,  thongh  they  may  rary  in  thickness.  They 
are  then  ready  for  grinding  by  being  drawn  ,  bock 
and  forth  over  a  large  slab  of  marble,  sand  and  wa- 
ter being  supplied  between  the  surfaces,  which  act 
by  matual  attrition. 

2.  {Matkinery.)  A  thin  piece  placed  between 
paiits  to  a^jiut  than.    A  thim. 

8.  (JVizu^Maf.)  a.  A  liae-of-biittle  ship.  One 
large  enoogh  to  occupy  a  position  in  the  main  line. 


Oialk-Unt  Reel. 


b.  One  of  a  regular  line  of  vessels  or  packets  sail- 
ing or  steaming  between  iwrts. 
UiiA-rook'et   {PyroUehnia.)   A  small  rocket 

made  to  run  along  an  extended  wire  or  line. 

Lines.  {Saddlery.)  Another  name  for  driving- 
reins. 

Llne-wlnd'er.   A  reel  for  a  clothes-line,  a  lish- 
ing-line,  a  chalk-line, 
a  log-line,    etc:     In  Fig.  2900. 

the  example,  the  line, 
after  bein^  withdrawn 
for  use,  IS  re-wound 
on  the  reel*  by  a  spring 
upon  the  reel-shidt. 

Line- wire.  (7V- 
legrnpliy.)  The  wire 
connecting  stations. 
They  are  usually  of 
iron,  on  account  of  its 
comparative  cheap- 
ness, and  its  tenacity, 
which  allows  a  long 
reach  between  posts.  See  Insulator  ;  Teleohapu  j 
and,  for  a  specific  index  of  related  subjects,  see 
Elkctkical  Apparatus  and  Appliances. 

IJn'geL  A  sni^tl  thong  of  leather  for  sewing  or 
lacing  bands.  Liagle. 

Lm'got.   An  iron  mold  for  casting  metals. 

Lin'gnet  1.  A  tongue ;  as  In  some  oi^ian-pipes. 
A  langiiet. 

%  The  piece  of  a  sword-hilt  which  tnnia  down 
over  the  mouth-piece  of  a  acabbard. 

Un'ln^  1.  (Joinery.)  Inude  boarding  ;  in  con- 
tradistinction to  ontstde  Aeathing  or  tonnjjF,  called 
casing.   A  covering  of  an  inteiior  surface,  snch  as — 

Theioxtttfrof  window -bhutters  which  form  the  backs 
of  the  recesses  into  which  the  uhutters  are  folded. 

The^tctn^  on  each  side  of  a  doorway. 

The  vertical  pieces  of  a  window-way  parallel  with 
the  snrTace  of  the  wnIL 

2.  {Metallurgy.)  llie,/!n'TU7  or  protecting  stuff  on 
the  boshes  of  a  puddling-fumace.  The  inside  snr^ 
face  material  of  a  Blaht-fubnacr  (which  see). 

8.  {^eam-enginc.)  A  non-radiating  covering  of 
felt,  etc.,  for  a  stenm-boiler.  Tlic  term  is  hardlpr 
correct  here,  for  the  covering  is  exterior,  and  is 
properly  known  as  cleading,  lagging,  or  jacket. 

4.  {Hydraviie  Engineering.)  Pnddle  laid  on  the 
sides  of  a  canal,  to  prevent  the  percolation  of  water. 

ng.  SKI. 
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LINK-MOTION. 


Iilnk.  1.  A  short  connecting  inece  of  circular  or 
other  equivaleot  shi^,  u  one  m  the  oral  rings  or 
divisions  of  a  chain. 

The  itttutratioD  shows  several  Hnlts  cajiable  of  be- 
ing taken  apart,  and  thua  bocomiug  a  means  of  unit- 
ing the  broken  ends  of  a  chain.  £f^  half  of  the  Unk 
a  has  a  swivel  to  which  it  is  connected  by  a  head,  the 
swivel  of  each  part  forming  a  nut  for  the  threaded 
It^  of  the  other  portion.  Tae  link  b  is  made  of  two 
Bections,  C  b",  laid  upon  each  other  and  riveted.  The 
illustrations  (c  c',  Hd,e  ^,  //)  are  forms  of  connect- 
ing link  whose  twin  swiveling  porUoos  form  a  mous- 
ing for  each  other. 


2.  A  short  connecting  bar  with  ■  bearing  in  each 
end,  for  transmitting  motion  from  one  rod  or  lever  to 

another. 

S.  The  length  of  one  section  of  Gunter'a  chain, 
7.92  inches,  Uie  100th  part  of  66  feet 

4.  A  torch.  It  is  nude  of  tow  and  intclif  n  ti 
combustible  splinters,  such  as  of  pitch-}nne. 

Llnk-mo'tion.  A  gear  bj-  which  the  valve  ia 
operated  in  locomotives  and  similar  engines.  It  acts 
as  a  variable  cut-olT,  or  reverses  thf.  stram,  or  renders 
the  valve  inactive,  as  may  be  required. 

It  consists  of  two  ecoentrics  n  o  and  their  rods  p  q, 
one  for  the  forward  and  the  other  for  the  backwaid 


V 


movement  of  the  engine.  The  rods  are  connected 
to  the  respective  eiiOH  of  a  slotted  bar  r  called  the 
lint,  whicli  is  vertically  at^usted  by  an  arrangement 
of  levera  terminating  in  a  handle  v.  as  shown.  The 
valve-rod  a  is  connected  to  a  sliding  pin  which 
moves  up  and  down  in  the  slot  of  the  link  as  the 
latter  is  adjusted  vertically  by  the  handle  and  con- 
necting'levers  previously  referred  ta  The  handle 
is  retained  at  any  set  which  may  be  given  to  it,  by 
mgagement  with  a  notched  wgment- w. 

The  motiona  of  the  valve  are  produced  bv  an  im- 
pulse imparted  to  the  pin  in  the  slot  of  the  link  ;  as 
the  pin  moves,  a  longitudinal  reciprocation  is  im- 
parted to  the  valve-rod.  The  motion  of  the  pin  — 
which  is  furnished  with  a  slide  to  adapt  it  to  move 
in  the  slot  of  the  link  —  is  made  np  of  the  motions 
imparted  to  it  by  the  two  eccentrics  ;  and  when  the 
pin-slide  ia  in  the  middle  of  the  link,  it  is  not  moved 
at  all,  as  the  actions  the  eccentrics  just  balance 
each  other,  and  the  link  simply  oscillates  on  the 
alide-ptn  as  a  c<>nt(>r.  When  tnn  link  is  thus  ad- 
justed, the  handle  being  at  the  middle  notch  of  the 
segment,  the  valve  is  inactive  and  the  engine  at  rest. 

when  the  slide-mn  occupies  a  position  either  way 
from  the  said  middle  ]wsition  in  the  link,  it  is  there- 
by brought  under  the  domination  of  the  eccentric- 
rod,  whose  end  of  the  link  it  occupies.  The  other 
eccentric-rod  then  forms  a  fulcrum,  on  which  the 
link  oscillntes,  carrying  with  it  the  slide-pin,  and 
thereby  operating  the  valve-rod  and  vslve  nt  a  /kdl 
stroke.  By  shifting  the  link  r  downward  from  the 
position  shown  in  the  figure,  the  eccentric  »  and  its 
rod  p  are  brought  into  activity,  the  rod  q  attaining 
a  nearly  absolute  poHition,  reversing  the  motion  m 
the  slide,  and  consequently  of  the  engine. 

When  the  8lide-])in  occupiw  a  position  in  the  link 
at  any  point  between  the  middle  and  either  end,  it 
receives  a  motion  therefrom  great  in  proportion  to  its 
proximity  to  the  end,  and  conversely.  In  such  posi- 
^n,  the  motion  of  the  valve  is  distinctly  made  np 
of  the  nHitioQs  of  the  tvro  eccentrics^  as  the  fnlrrum- 
point  of  the  link  is  itself  shifting,  and  the  effect  ia 
to  give  the  valve  <ni^  a  part  n  the  throw  fji  the 


eccentric.  The  steam-valves  are  nartially  opened, 
quickly  closed  again,  so  that  the  admission  of  steam 
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ceases  some  time 
before  the  termina- 
tion of  the  stroke, 
and  the  steam,  be- 
ing cut  off,  i» 
worked  expansive- 
ly. The  nearer  the 
slide  is  to  the  mid- 
dle of  the  atot,  the 
quicker  is  the  etU 
off. 

In  Fig.  2963,  the 
Bta^-  rods  J)  J>, 
which  hold  the 
guidesfnrthe  cross- 
head  F,  bind  the 
cylinder  E  and 
siiaft-bearingB  to- 
gether to  resist  the 
rendingstrafn.  The 
link-block  M  LK 
isadjnstedbv  shim- 
ming, and  IS  held 
in  any  desired  po- 
sition bv  the 
toothed  link  and 
the  mnion  0.  See  Bnifih's  "  Unk-VotUm  ud  Xx- 
panoon-Gear."  London,  1871. 
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LIQUID-CARBON  FURNACE. 


Link-wonn'lng.  {Nautical.)  WonDing  a  ca- 
ble by  chaiaa  inserted  in  the  interstices  of  the 
Btranot. 

Idnk-le'Tor.  (Itailroad-engine.)  ThereverBing 
lerer  of  a  locoinotive. 

Link-work.  Work  in  which  motion  is  cointnu* 
nicated  by  connecting  pieces. 

Uu'nQt^ole.  iOlast.)  (Ft.  lunetU.)  A  hole 
connecting  the  glass-melting  furnace  with  the  arch. 

Ua'Med-^nlll.  (Lint,  Flax.)  A  mill  for  grind- 
ing llax-iteed  for  oil.    See  Oil-hill. 

Un'Mod-olL   Oil  expressed  from  flax  (lint)  seed. 

Un'Hy.  (Fabric.)  A  country-made  fabric,  of 
linen  warii  and  worated  filling,  undressed ;  hence 
the  name  linsey-woolaey. 

IJn'Btook.  A  lint-tioci.  A  gnnner's  forked 
staff,  to  hold  a  match  of  lint  dipped  in  a  solution  of 
saltpeter.    It  is  referred  to  by  bliakespeare  :  — 

"  And  tb«  nimbi*  inniMr 
With  litulotk  BOW  Ibe  darilUb  caanoo  tooebw." 

Unt.  Raveled  or  scraped  linen  reduced  to  a  soft 
state  and  used  for  dressing  wounds  or  nlcers.  As 
formerly  prciiared,  it  consisted  of  scrapings  from  the 
surface  ol  ola  linen  cloth,  which  was  drawn  beneath 
a  knife,  the  weft-tbreads  being  pushed  back  from 
time  to  time,  and  the  scrapings  being  obtained  from 
the  threads  of  the  warp. 

A  machine  haa  b««n  used  for  the  purpose,  the 
straight,  blunt  knife-blade  being  broaght  down  bv 
a  peda]  upon  the  fraye*!  edges  of  the  linen,  whictt 
lies  upon  a  little  leather-covered  ledge  beneath  it. 
The  linen  is  rolled  upon  a  round  stick  whose  length 
is  in  the  direction  of  the  weft-threads,  and  the  edge 
of  the  piece,  being  pushed  under  tlie  descending  knife, 
receives  a  pull  after  the  knife  has  supplied  it,  thereby 
raveling  on  the  weft-thrends  and  scraping  the  warp- 
threads.  The  art  of  using  the  machme  coDHists  m 
causing  the  knife  to  descend  on  the  warp  between 
the  weft-threada  at  each  descent 

Lint  made  up  iuto  a  flat,  oval  form  is  termed  a 
pledget ;  into  a  cylindrical  form,  or  renmbUng  a  date- 
stone,  it  is  a  doiril. 

A  substitute  for  lint  consists  of  carded  or  scribbe<l 
fiber,  impregnated  with  v^table  tar  to  render  it 
antiseptic  and  disinfectant. 

Llnt-doo'tor.  A  tiharp-edged  ruler  on  the  de- 
livery nde  of  the  calico-pnnting  cylinder,  to  detain 
any  lint  or  fibers  which  may  come  off  the  cotton 
cloth.  The  color-doctor  on  the  other  side  of  the 
roller  acts  as  a  wiper  to  remove  superfluous  color. 
See  Calico- PRINTING. 

Lln'taL  (Carpentry.)  A  piece  of  timber  laid 
horizontally  over  a  doorway  or  window.  An  arch 
above  to  bear  the  superincumbent  load  is  called  a 
tfuc&anjritt^-Arch, 

Up.  1.  A  projecting  flange,  as  on  the  edge  of  a 
kettle. 

A  narroif  surface  aroand  an  opening,  as  the  lip  of 
a  bottle. 

2.  (Mttsie.)  In  organ-pipes,  the  edge  a^inst  which 
the  sheft  of  air  impinges.  The  vibration  accoutred 
thereby  is  communicate  tn  the  column  of  air  in  the 
pipe,  and  produces  a  mnaical  note.  See  Mouth- 
pipe  ;  Pipe. 

8.  (Water-wkeel.)  A  rim  closing  the  joint  be- 
tween the  barrel  and  curb  of  a  turbine. 

4.  ( Vehicles.)  A  cuUoo  plate.  A  projecting  part 
of  the  bolster. 

Lip-bit  A  boring-tool  adapted  to  be  used  in  a 
brace,  and  having  a  cutting  lip  projecting  beyond 
the  end  of  the  barrel.    See  Bit. 

Up-head  Bolt  A  bolt  with  a  head  projecting 
sideways. 


U-qna'tton.  Silver  is  separated  from  copper  by 
melting  the  allov  with  the  addition  of  lead,  and 
cooling  the  triple  alloy  suddenly  in  the  form  of 
cakes.  These  t^akes  are  heated  to  such  a  degree  on 
an  inclined  hearth  as  to  cause  the  alloy  of  lead  and 
silver  to  run  off,  and  allow  the  copper  to  remain. 

The  lead  and  silver  may  be  separated  by  cupelU- 
tion  or  by  Pattinson's  process,  in  which  tlie  alloy  is 
allowed  to  cool  slowly  and  the  crj'stals  removed  as 
they  form,  leaving  the  alloy  relatively  richer  in  sil- 
ver. By  A  repetition  of  the  process  an  alloy  of  great 
richness  is  procured,  and  the  operation  may  be  fol- 
lowed by  luipellation,  in  which  the  lead  is  oxidized, 
melta,  and  nms  off.    See  Lkad.fl' knack. 

U-qtui'tion  Hearth  or  Far'nace.  A  hearth 
or  furnace  in  which  metals  are  Bei«nitpd  by  exposure 
to  a  heat  which  melts  one  or  more  of  them,  but  leaves 
the  other  or  others  unmelted. 

The  diskq  of  alloy  —  say,  copper,  lead,  and  silver 
—  are  set  on  edge  in  a  slanting  position  on  two  iron 
plates,  between  which  is  an  interval.  Wedges  are 
placed  between  the  disks  until  the  furnace  is  charged, 
and  the  space  around  the  disks  is  then  filled  iu  with 


charcoal,  the  top  of  the  furnace  restored,  and  beat 
applied  to  the  kindling  in  the  chamber  below.  As 
the  tempeiatnre  increases,  the  alloy  of  lead  and  sil. 
ver,  whose  union  is  more  intimate  than  that  of 
either  with  the  copper,  becomes  fused  and  runs  down 
to  a  conductor  on  the  bottom  of  the  fire-chamber, 
and  is  led  to  the  cistern  tn  front,  from  whence  it  ia 
ladled,  the  lead  and  silver  being  afterward  separated 
by  cupellation.  • 

Uq'nld-^ar'bon  IPnr'naoe.  A  furnace  in  which 
liquid  fuel,  such  as  petroleum,  is  introduced  into  the 
fire-chamber  and  burnt  in  contact  with  air  and  some- 


Liquid-  Ckrbon  Fkmaea. 


times  with  steam.  The  example  has  an  injector  above 
the  fire-door,  for  the  introduction  of  the  liquid  hy- 
drocarbon ;  the  supply  is  regulated  by  a  cock,  and 
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LIQUID-HETER. 


Kt  the  poiot  of  ejection  it  ia  asaociated  witli  super- 
heated Bt«am  at  a  temperature  of  about  600°  Fah. 
The  combined  spray  thus  itgected  comea  in  contact 
with  the  hot  ashes  on  the  grate-bars,  by  which  it  is 
ignited. 

In  raising  steam,  fire  is  first  made  on  the  grate- 
bars  in  the  ordinary  way,  and  the  injector  is  bronght 
into  action  when  the  required  pressure  is  obtained  in 
the  boiler. 

Uq'uld-oool'oT.  An  apparatus  for  cooling 
wort,  beer,  wine,  water,  etc.  On  a  small  scale,  as 
the  wine-cooler  at  the  sideboard,  it  is  a  tub  in  which 


robito-Cbofar. 

bottles  are  stood  with  broken  ice  around  th«m.  For 
soda-water  and  other  liquids  on  draft,  it  ia  a  coil  of 
pilw  which  poases  througn  a  chamber,  and  is  corered 
with  pounded  ice.  For  milk,  it  is  a  pan  which  has 
a  false  bottom,  thron^h  which  cold  water  circulates. 
For  beer  on  draft,  it  la  a  chamber  in  which  the  keg 
is  set  with  blocks  of  ice  about  it  and  the  faucet 
proiectiug.    See  Fig.  632. 

On  a  larger  scale,  used  in  brewerias  for  cooling 
wort  or  beer,  it  has  many  forms.  It  is  usually  a 
very  large  shallow  vat  One  is  shown  in  Fig.  2966. 
It  is  a  volute,  formed  by  a  wide  atrip  of  metal  set  on 
edge  between  upwr  and  lower  heads.  A  long  sheet* 
metal  plate  is  folded  and  then  convoWed,  so  as  to 
form  a  helix  with  two  distinct  spaces  ;  the  edges  of 
the  plate  are  attached  to  the  top  aud  bottom  aiaks, 
which  form  headn,  and  one  space  in  the  convolution 
ia  for  the  refrigerating  liquid,  the  other  for  the  va- 
por or  fluid  to  be  condensed  ;  induction  and  educ- 
tion passages  admit  and  discharge  the  respective 
fluids. 

In  Fig.  2067,  the  beer,  oo  its  way  from  the  eool- 

oeda  to  the  fer- 
ti»  SWT.  menting-tun, 
flows  into  the 
trough  D,  and 
thence  trickles 
over  the  vertical 
seriea  of  horizon- 
tal pipes,  through 
which  cold  water 
passes.  Similar 
to  this  in  con- 
struction ia  the 
Degrand  con- 
denser, except 
that  the  Utter  is 
for  heating  cane 
juice,  and  the 
pipes  are  filled 
with  steam.  See 
Fig.  1421. 

LifiHid-rooitr.  The  cooler  in 

which  the  wort 

passes  through  a  coil  of  pirie  in  a  vat  which  is  filled 
with  ice,  or  through  which  flows  a  stream  of  cold 
water,  is  alao  like  the  coil-condenser  in  the  arrange- 
ment of  its  parts.    See  Fig.  681. 


Another  form  is  that  in  which  an  outer  and  an  in- 
ner vessel  are  filled  with  ice  and  commaDtcate  by 
short  tubes 
which  croas  the  n 
intervening 
apace ;  over 
these  tubes  the 
beer  descends 
inasbowerfrom 
a  pan  above. 

Fig.  2968  has 
two  vertical 
cases  A  jt'  in 
which  wort  cir- 
culates, dis- 
charging at  « 
and  From  A 
each  of  these 
cases  project 
boxes  A  m, 
which  lap  past 
each  other  in 
the  intervening 
space  through 
which  water 
flows  from  7>  to 
E.  Inthecaaea 
are  also  pUtes 
which  extend 
into  the  boxea,  so  as  to  form  a  sinnoas  channel 
through  which  the  wort  passes  in  a  sheet  aninst  the 
outer  walls  of  the  box,  which  are  cooled  by  the  water. 

A  nother  form  is  a  series  of  inclined  troughs  through 
which  the  wort  posses  to  be  cooled  by  ezposore  to 
the  air, 

Uq'nld-^na-nnn'  Cart.   A  tank  on  wheels  for 

conveyance  of  liquid  manure  to  a  field  and  distrib- 
uting it  there.  As  shown,  it  is  made  of  boiler-inm 
riveted,  and  is  fllled  by  means  of  a  portable  pump 
rc.  1MB. 


LiqKid-Caaltr. 


Liquid- Manwt  Cmt. 


and  hose,  shown  in  ]K»<ition.  The  tank  ishungnpon 
centers,  bo  as  to  remain  level  on  inclinedaground. 

Li(^'aid-ine't«r.  A  device  for  ascertaining  the 
quantity  of  liquid  received  or  discharged  through 
an  orifice.    See  Meter,  Wateiu 

It  does  not  appear  to  have  been  in  use  prior  to 
1824,  when  William  Pontifex  of  London,  England, 
patented  a  new  mode  of  adjusting  or  equalizinf;  thr 
preBSure  of  fluids  or  liquids  in  pipes  or  tubes,  and 
also  an  improved  mode  of  measuring  said  fluidi  or 
liquids.  This  consisted  in  forming  a  chamber  orer 
the  supply-pipe  and  near  its  end,  in  which  wu  t 
leathf  rn  cup  secured  to  the  top  of  the  chamber.  A 
series  of  weights,  one  above  toe  other,  was  also  bd*- 
pended  from  the  top  of  the  chamber,  which  w«re 
successively  raised  as  the  prrasure  of  the  liquid  in- 
cniased.    An  arm  connected  with  the  bottom  of  the 
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LIQU[D-MKTER. 


cap  opented  a  valve,  which  gntlually  closed  the 
discharge  orifice  ua  the  weiehta  were  lifte<l. 

William  Bninton,  near  the  game  time,  inrented  a 
meter  in  which  the  m.'ii>rocating  motion  of  a  piston 
in  a  cylinder  was  caiiaed  to  measure  the  amount  of 
water dischargnl,  the  valve  arran^meots,  etc,  being 
similar  to  tboue  uf  the  sttfam-engiae. 

The  forms  of  meter  are  various,  the  principal  be- 
ing known  as  the  diaphragm,  the  balavced,  in  which 
compressed  air  is  employed,  the  piston,  the  propdUr, 
and  the  jUxibl*  tube  and  roller  meter. 

The  spirit-meter  of  Siemens  and  Halske  is  shown 
in  Fig.  2970  {A).  This  instrument  ia  designed  to 
ngister  the  Quantity  of  spirit  (lischarged,  and  also  th« 
ainoQDt  of  absulnte  alconol  coiitaiaed  therein.  The 
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liqiiij  enters 
til  rough  the 
j>ine  (I  into 
ihti  timniber, 
whiimic  it  jiesa- 
through  two 
]ii]if.s  r  rf,  one 
nf  wliich  ter- 
miritttps   in  a 
chamber  «, 
wlii'iiiTf    it  is 
curried  by  the 
jiifie  /  throngh 
'"Hip  lnw,er  part  of  the  vessel  g. 
The  other  conducts  it  directly 
to  the  upper  part  of  g. 

The  parts  of  the  pipes  which 
pass  throngh  g  are  perforated 
respectively  on  the  upper  and 
lower  sides,  cauaingupwardand 
downward  currents  therein, 
thoroughlyminfilingthc  spirit, 
no  as  to  insure  that  the  quan- 
tity of  alcohol  contained  in 
the  spirit  does  not  vary.  The 
two  meet  in  the  chamber  h, 
passing  through  a  pipe  t  into 
?.  chamber  J,  from  which  it  flows  into  the  volumeter 


liquid-Meters 


throuffh  the  pipe  k.  The  volumeter  is  a  hollow  drum 
I,  having  a  concentric  cylinder  n,  the  apace  between 
the  two  being  divided  into  three  compartments. 
Three  slits  in  the  central  cylinder  jtermit  the  liquid 
to  flow  successively  into  each  compartment,  as  it  in 
turn  occupies  the  lowest  position.  The  openings  are 
so  arranged  that  while  tne  lower  chamber  is  tilling 
the  level  is  too  low  to  i^rmit  an  escape  into  either 
of  the  others,  and  the  apparatus  remains  stationary 
until  the  lower  chamber  is  full.  The  dischat^  of 
this  then  commences,  while  the  aperture  throngh 
which  it  received  its  supply  is  carried  by  the  rota- 
tion above  the  liquid  in  fhe.  central  chamber.  To 
prevent  overflow  until  this  change  of  position  has 
occurred,  the  discharge-chaunels  are  carried  spirally 
from  each  chamber  round  the  exterior  of  the  one  next 
following.  The  registering  dials  are  actuated  in  the 
usual  manner.  The  amount  of  pure  spirit  is  deter- 
mined bv  the  indications  of  a  nvdrometcr  n  in  the 
tank  g,  having  a  curved  lever,  tne  shorter  arm  of 
which  is  connected  with  its  stem.  The  hydrometer 
is  filled  with  alcohol,  and  rises  and  faltn  according 
to  the  density  of  the  snrrounding  spirit,  causing 
the  lever  to  vibrate  each  time  that  a  chamber  of 
the  volumeter  is  emptied,  to  an  extent  indicating 
the  quantity  of  pure  spirit  contained  therein.  A 
three-leaved  cam,  attached  to  the  axis  of  the  vol- 
umeter, is  connected  with  the  long  arm  of  the  lever, 
and  la  provided  with  a  ratchet-wheel  of  large  diame- 
ter with  flne  teeth.  This  is  placed  on  the  axis  of 
the  first  register-wheel,  and  causes  it  to  turn  an 
amount  equal  to  the  movement  of  the  curved  lever. 

The  water-meter  of  Dnboys  of  Paris  {S)  con- 
sists of  a  casing  a,  in  the  interior  of  which  Is  a 
diaphragm  carryiug  in  its  center  a  metallic  disk  e, 
the  convex  edges  of  which  accurately  fit  the  sides  of 
the  casing.  The  diaphragm  and  disk  are  kept  in  po-  ' 
sition  by  the  rod  d,  which  passes  through  water-tight 
orifices,  e  and/are  apertures  for  receiving  and  dis- 
charging the  water.  • 

As  the  water  enters  through  either  duct,  as  e,  it 
raises  the  diaphragm,  forcing  out  the  water  on  the 
upper  side  until  the  vessel  is  full,  when  the  dia- 
pnragm  fits  cloaelv  against  that  side.  During  the 
process  of  filling,  the  vessel  is  incliued  ;  but  when  the 
weight  rises  to  the  top,  it  gives  that  side  the  prepon- 
derance, caoaing  the  vessel  to  turn  on  its  pivots  nu- 
til  it  becomes  the  bottom  side.  At  the  same  time, 
the  supply-opening  is  closed  and  that  for  dischaif^e 
opened,  while  6n  the  opposite  side  a  contrary  effect 
is  produced.  Arrangements  are  provided  to  prevent 
the  vessel  from  tilting  until  it  is  entirely  filled. 

The  meter  of  M.  Clement  of  Orleans  consists  of  an 
upright  cylinder  divided  into  five  compartments, 
each  of  which  is  caused  to  actuate  a  crank  on  a  ver- 
tical axis  common  to  all.  This  carries  a  coiupoand 
stop-cock,  which  admits  the  water  to  and  di8chw;gefl 
it  from  each  compartment  when  tilted. 

Payton's  meter  [C,  Fig.  2970)  contains  two  S-shaped 
arms,  whose  extremities  during  rotation  are  in  close 
contact  with  each  other  and  with  the  sides  of  the 
box.  The  arrows  indicate  the  direction  of  the  cur- 
rent.    Similar  devices  are  shown  under  Rotary 

Br,OWER  ;  ROTABT  POKP. 

In  Cochrane's  meter  for  measuring  liquids  under 
presanre,  the  measurement  is  effected  by  a  pivoted 
vessel  resembling  a  double  scoop,  which  tilts  and 
discharges  when  either  side  ia  full.  A  bent  lever 
below  this  is  tilted  back  and  forth  at  each  move- 
ment of  the  scoop,  actuating  tlie  registering  mechan- 
ism. 

Atwell's  cylindriral  case  has  a  piston  S  which 
tarns  on  an  axial  shaft  communicating  motion  to 
the  register,  and  canying  an  arm  which,  at  the  end 
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of  CAch  stroke,  chugn  a  cylindrical  Talve  ^  bo  «s 
to  caoae  the  water  to  alternately  enter  and  discharge 


from  the  messaring-fihamber  at  oppout«  aides  of  the 
intemd  partition  C. 

In  Fig.  2072,  a  water-wheel  within  a  pipe  is  con- 
nected to  a  register  to  inilicate  tha  flow  of  water. 
The  flow  is  regulated  by  a  sliiting- valve. 

In  Young's  spirit-meter,  floats  G  in  the  measur- 
ing-chambers are  attached  to  each  end  of  a  pivoted 
beam.  The  alternate  downward  motion  of  the  floats, 
ai  the  chamben  are  dischaiged,  direrta  the  indue- 
tim  flow  firom  one  to  the  other.  The  float*  O  and 
their  valves  occupy  two  chambers,  and  are  suspend- 
inl  to  opposite  ends  of  the  oscillating  beam  E.  The 
▼alve-stems  have  a  limited  sliding  motion  in  the 


ng. 
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floats,  80  that  the  float  will  rise  to  a  mfflcfent  hight 
without  raising  the  valve  to  permit  the  emptying  of 
the  chamber.  At  the  point  of  discharge  the  weight- 
ed rod  J  is  thrown  past  the  vertical,  and,  closing  the 
valve  to  this  chamber,  opens  the  induction-pipe  to  the 
other  chamber,  depressing  that  float  sufficiently  to 
close  the  escape- valve. 
In  Sickles's  meter  (Fig.  2974)  the  liquid,  flowing 


into  the  chamber  D,  is  bv  means  of  the  valve  C  ad- 
mitted alternately  to  eacn  end  of  the  hollow  valve 
B,  which  is  divided  into  compartoienta  by  the  par- 
titions 1 1.  From  these  the  fluid  flows  dteniately 
through  apiffopriate  i>orts  behind  the  pistMis  a  a'  on 


A  solution  of  sugar,  used  in  claying  the 
A  dye  or  OMwdant  in  solutlMi,  as  fm- 


BUkMt  UqtM-MiUr, 


the  rod  which  has  tappets  that  strike  the  )rins  «  ^ 
on  the  upright  shaft  d,  cauring  its  partial  rotation 

and  operating  the  slide-valve  C,  which  admits  the 
fluid  into  the  conipartnxents  of  the  valve  B. 

Uq'nor.  1,  A  term  applied  to  a  prepared  solu- 
tion, as,  — 

(Sugar.) 
loaves. 

liquor. 

Liquor  itfjUiiU$t  liquor  tilieum  ;  soluble  ^ass. 

Liquor  of  libaviut ;  bichloride  of  tin. 

8.  A  dilution  ;  as  liquor  ammonia,  etc. 

Uq'Qor-fiaC*.  A  measoring-rod  for  determining 
the  depth  of  the  liquid  in  a  casl^or  tank.  A  part 
of  the  gager's  equipment. 

Liq'noT^pninjp.  A  portable  pump  for  emptying 
cnakfl,  etc.    See  BtTRJt-PUHP. 

Iilq'aor-t]li«£  A  tube  which  is  let  down  through 
the  bung-hole  of  a  cask  and  then 
closed,  so  as  to  withdraw  liquid 
therefrom.  It  is  osnallj  closea  at 
top  by  the  iinser,  but.  In  the  illus- 
tration, the  tube  is  closed  by  a  plug, 
A  sampling-tube.    A  veHmMt, 

Liala-4mOtt.  A  light,  line,  trans- 
psront,  white  -  thread,  hand-made 
lace,  so  called  from  Lisle  in  France. 
It  has  a  diamond-riiatied  mesh, 
formed  by  2  threads  plaited  to  a 
perpendicular  Hue.  Abo  known  as 
clear-foundation, 

Ida'Maa   {Hope-making.)  The 
ultimate  strands  of  a  rope. 

Ust  1.  To  chop  a  block  or  stave 
to  an  approximate  shape ;  e.  g.  the 
balk  or  codling  from  which  staves 
are  to  be  rived  is  chonped  to  rive  a 
taper  towards  each  enu,  before  Iteing 
cleft  into  staves  by  the  /rtno  and 
mallet 

2.  (Qirpentry.)  a.  The  npper 
rail  (tf  a  railing. 

A.  A  narrow  strip  from  the  edge 
of  a  plank. 

e.  A  small,  square  molding.  A 
Jillei. 

8.  A  selvage  (»el/-edge)  strip  on 
the  edge  of  broadcloth. 

(Rope-maJcing.)  A  woolen  flap  in  the  haaA  of 
a  rope-maker,  through  which  the  yam , 


Ufuor-Ikitf, 
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5.  a.  A  thin  coat  ot  tiu  preparatory  to  the  thicker 
coat,  in  tinning  iron  platea. 

b.  A  selvagH  or  wire  of  tin  fbnned  on  the  under 
edge  <^  pUtes  ia  tinning. 

6.  {Nau^cal.}  An  induiatioii  (tf  a  aliip  to  one 
aide.   A  keel. 

Uaf  eL  (Joinerjf.)  A  narrow,  slightly  project^ 
inff  ledge.    A  regUt. 

Uat'er.  A  three-pronged  fish-apear.  See  Leistrr. 

Zdrttng.  1.  Cutttngawaytheaappyedgeofaboard. 

2.  The  narrow  edge  of  a  board. 

Uat-pan.  {Tin-plaie  nuatt^fyetun.)  A  perfor- 
ated skimmer. 

Uflt-pot  A  heated  pan  with  a  sraall  quantity 
of  tin  at  the  bottom,  and  the  last  of  the  series  of  five 
pans  nsed  in  the  manafacture  of  tin-plate.  Tin-pot, 
*ea»h-pot,  greage-poi,  pnn,  liti-pot.    see  Tin-plate. 

Idtit'orga.  Semi-ci^stalline  or  fused  protoxide 
of  lead,  obtained  in  8tt[»niting  silver  from  lead  ore, 
and  used  in  the  composition  of  flint-g]a«s. 

Uth'io  Faint.  A  mantic  of  petalite  (which  con- 
tains an  alkali  known  as  litbiaX  sand,  and  Utbargp, 
oaet]  as  a  coating  for  walls. 

Uthl-am.   A  metal,  the  base  of  lithia. 

Equivalent,  6.9  ;  symbol,  Li.  Tiiia  rare  metal 
somewhat  resembles  sodium,  and  has  no  special  in- 
terest in  a  mechanical  point  of  view.  ,  Specific  grav- 
ity, 0.59;  fo^ng-^nt,  350°  Fah. 

Iiith'o-olaat.  {Sargery.)  A  (Kiwerfnl  fbrcepe-like 
inatninien);,  with  two  blades  having  concealed  chisel 
or  wedge  shaped  prqiections  to  cut  the  stone  in  the 
bladder  into  pieces,  if  foand  to  be  too  large  to  extract 
by  means  of  the  lithotomy-foroeps  after  tho  opera- 
tion of  lithotomy. 

Uth'o-oolla.  A  cement  for  uniting  stones.  See 
Ceurnt. 

Uth'o-firao'tetir.  Compo^  of  nitro-glycerine, 
52  per  cent ;  infusorial  silica  and  sand,  30  per  cent ; 
carbon,  12  per  cent  j  NaO  NO^,  4  per  cent ;  sul- 
phur, 2  per  cent. 

Its  cbaracteristica,  as  compared  with  dynamite, 
an  :  (1)  greater  sensitiveness  to  tempemture,  explml- 
ing  at  120°,  while  dynamite  explodes  at  190' ;  (2) 
greater  sensitiveness  to  moisture  from  the  presence 
of  the  hrgroscopic  nitrate  of  soda  ;  (S)  the  gases  from 
the  explosion  always  contain  carbonic  oxitle  from  the 
carbon  in  the  compoand ;  (4)  for  er{ual  volumes  it 
has  the  less  explative  ^wwer.  — Journal  of  Applied 

Idtlt'Ota^ypta.   An  engravinff  on  a  gem. 

Ijith'o-graph'io  Cray'on.  In  drawing  on  stone 
for  the  parpoees  of  lithographic  printing,  crayons  are 
used'  They  are  composed  essentially  of  soap,  wax, 
fat,  and  lampblack,  and  are  cast  in  tlio  fonn  of  little 
cyUudrical  sticks.  These  are  fastened  in  a  ^lorte- 
cra.yon  or  (juill  in  the  ordinary  way.  The  above 
eoastitnenti^  with  various  additions  of  shellac, 
mastio,  etc.,  are  fused  toother  and  finally  set  on 
fire.  The  longer  the  mixtare  bums,  the  tianler  the 
product  becomes;  three  or  four  grades  am  usually 
niado. 

A  gruned  lithographic  stone  is  always  required  for 
a  crayon-drawing;  that  is,  a  «tono  to  which  an 
evenly  zoughened  surface  has  been  given  by  grind- 
ing it  caremlly  with  Bhaqi  sand  of  a  uniform  char- 
acter. The  aeneritiea  upon  the  -surface  of  such  a 
stone  remove  the  substance  of  the  crayon  in  quan- 
tity proportionate  to  the  pressure  employed  by  the 
artist.  When  finished,  such  a  drawing  appears  to 
the  eye  exactly  as  the  impressions  on  [Miner  printed 
from  the  same  stone  are  intended  to  look.  The 
printing  capability  is  possessed  by  a  crayon-dmwing 
only  aJter  it  has  been  etched  with  a  veiy  we^  acid 
and  gnm-water.   See  Lithoouphy. 


Lithograiihii:  cruyoii  or  dia^k  (Engelniann) :  — 

Yellow  wax,  32  parts  ;  Marseilles  soap,  24  parts  ; 
tallow,  4  parte ;  saltpeter,  1  part ;  lamphladc,  7 
parts,  • 

Melt  the  wax  and  tallow  first ;  add  the  aonp  grad- 
ottUy,  and  heat  till  the  mixture  catches  fire  or  itself. 
Remove  the  vessel  from  the  fire,  and  let  its  contents 
bum  for  about  two  minutes  for  soft,  and  three  min- 
utes for  hard,  crayons.  Extin^uidi  the  flame,  and 
add  very  gradually  and  ^carefully  the  Mjtpeter  dis- 
solved in  7  parts  of  water.  Heat  is  now  to  be  ap- 
plied with  constant  agittition,  till  the  mass  agam 
takes  fir^  when  it  is  to  be  instantly  extingnihhed 
and  the  lampblack  added.  Mix  very  thovovghly, 
and  heat  till  combustion  once  more  takes  i>lRCe, 
which  is  to  be  instantly  checked  as  Iwfore.  It  now 
remains  to  test  the  quality  of  the  crayon  a.s  to  bald- 
ness, and  the  quality  of  the  point-wliich  ran  be  given 
to  it.  A  sample  is  j'onred  out  for  this  pnrj-ose,  cooled, 
cut  into  strips,  and  left  standing  a  day.  If  toft, 
farther  burning  will  harden  the  pi-oduct ;  but  it  can 
only  be  softened  by  adding  an  extra  soft  quality  of 
crayon,  When  satisfactory,  the  mass  is  melted  and 
ponreil  into  suitable  molds.  There  are  many  other 
recipes  for  making  crayons,  involving  the  use  of 
renins,  etc.,  but  the  above  is  the  simplest,  and  with- 
out doubt  one  of  the  best.  Lemercier's  formula  is 
but  a  rehash  of  the  forcf^ing,  and  the  same  may  be 
said  of  Kom'a,  save  that  he  does  not  set  tire  to  his 
mixture,  but  prolongs  the  time  of  melting  immensely, 
to  attain  the  hardening  of  the  mass. 

Idt^'o-graph'io  Ink.  Lithographic  ink,  adapt- 
ed for  drawing  on  stone,  is  a  compound  similar  to 
that  used  for  Lithoquaphic  Crayons  (which  see), 
save  that  soap  enough  is  present  to  render  it  quite 
soluble  in  water.  It  is  robbed  up  like  india-ink, 
and  nsed  with  a  pen  or  very  small  nair-pencil,  most- 
ly on  smooth  stones.  The  usuel  preitaration  with 
acid  and  gum-water  fits  the  work  done  with  it  for 
printing. 

The  same,  or  an  ink  ^uite  like  this,  is  slso  nsed 
for  writing  on  mUographic  ttvnufer-jpaper. 

Tran^tT-iuk  is  UEetl  for  translemng  from  one  stone 
to  another,  or  from  an  engraved  plate  to  stone,  also 
for  photo-lithographic  transfers.  It  is  composed  of 
fatty  and  resinous  bodies  fused  together,  and  often 
burned.  Soap  is  frequently  added  in  small  quantity, 
and  it  is  always  colored  with  lampblack.  Tiansfer- 
iuk  is  used  with  a  roller,  like  pnnting-ink,  or  with 
a  tampon  or  pad,  when  traiisfera  are  made  from  en- 
graved stones.  This  ink  is  sometimes  called  re- 
transfer-ink,  in  allusion  to  the  fact  that  the  printing 
surface  il  sometimes  formed  by  a  second  transfer. 

Printing-ink  for  lithograpliic  purjinses  is  very 
similar  to  that  used  by  the  type  or  woodcut  printer. 
In  the  latter,  boiled  oil,  resin-oil,  and  similar  adhe- 
sive fluids  sen'c  as  a  vehicle  for  the  carbonaceous  or 
mineral  matter  which  gives  the  color.  In  litho- 
graphic printing,  the  nature  of  the  oily  substance 
ground  with  the  lampblack,  or  color,  is  all  impor- 
tant ;  for  upon  its  afiinity  for  the  design  upon  the 
stone,  and  its  repulsion  for  the  damp  portions,  de- 
peudn  the  possibility  of  printing.  Experience  has 
shown  that  banwi  linaecd-oil,  technically  known  as 
LfTHOGUAPHio  Varnish  (which  see),  is  admirably 
adapted  for  the  manufacture  and  thinning  of  litho- 
graphic ink.  The  treatment  such  varnish  has  been 
snbjecteil  to,  while  it  does  not  seriously  lower  its 
affinity  for  tlie  lithographic  picture,  or  its  repulsion 
for  the  gummed  and  damp  parts  of  the  stone,  will 
lie  founil  to  liave  deprived  it  completely  of  its  greasy 
character,  which  would  ^gradually  tena  to  smear  ana 
cloud  the  work. 

In  the  mannfacture  of  black  ink,  the  qoaiUty  de- 
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jwikU  a  good  dttal  npon  that  of  the  lampblack  used  ; 
but  chiuH)'  upon  the  thoroughness  of  the  mechBiitual 
prwess  by  which  it  is  ground.  It  comeH  into  thtr 
market  as  aii  exceedingly  tough  paste,  ninde  up  in 
closctd  cans.  The  litbograpluc  printer  thinii  thin 
with  Tarnish  of  aj^woiHiate  consutetice,  to  auit  his 
rennircnMnts,  using  the  miiller  and  pallet-knire  to 
make  the  mixture  thorough  and  uniform. 

Ueciuen  for  a  variety  of  lithographic  inks  are  ap- 
pended hereto. 

Ijithogniphic  ink  for  drawing  and  writing  on  stone 
with  the  iK-ii  (Desmndryll,  8r.)  :  White  wax,  40 
parts ;  mastic  10  parts ;  slidkc,  28  parte ;  white 
soap,  22  parts ;  lampblack,  &  jiarts. 

The  wax  it  heated  in  a  suitable  vessel  till  it  con- 
Unues  to  burn  when  set  fire  ta  It  is  then  removed 
from  the  fire,  and  the  soap,  shellac,  and  mastic  add- 
ed in  nniall  ([Uantities  at  a  time,  but  not  fast  enough 
to  extinguish  the  flame^  When  all  the  ingredients 
ars  mixed,  the  cover  is  put  on  the  itan,  so  as  to  stop 
farther  eomlMUtion  ;  the  lampblaclt  ia  now  added, 
and  the  whola  heat«l  once  moT«  till  it  catches  fiw  ; 
the  flame  ia  extinguished  at  once,  and  the  ink  is 
examined  after  cooUng.  If  it  gives  a  solution  which 
too  soon  becomes  gelatinous  or  sticky,  it  must  be 
burned  more. 

Another  recipe,  which  gives  a  softer  ink,  is  tlir- 
following (Dcsmadryll,  Sr.):  Tallow,  10  parts  ;  wax, 
10  parts  ;  soap,  10  parts  ;  shellac,  H  parts  ;  lamp- 
black, 5  parts. 

Fuse  tog:;ther  and  treat  fxactly  as  above. 

The  following  is  Leniercier's  recipe  for  a  similar 
iuk  :  — 

Yellow  wax,  4  parts ;  tallow,  S  parts  ;  white  Har> 
sdlles  scan.  IS  parts ,  shellac,  6  parts  ;  lampUack, 
S  parts.  Melt  the  vrax  and  tallow,  and  add  the  mmji 
in  smalt  quuitities,  then  the  ahellac,  and  stir  till  all 
is  evenly  blended.  Raise  the  temperature  till  the 
vi^xirs  take  fire,  bum  cautiously  for  from  one  to  two 
minutes  ;  the  lampblack  is  to  be  added  next,  and 
well  mixed,  and  heat  continued  for  a  quarter  of  an 
hour.  The  ink  is  then  poured  out  on  a  slab,  cooled, 
and  a^in  melted  with  moderate  heat,  and  ronntant 
stirring.  The  second  melting  is  supposed  to  eRect 
a  mote  thoroujdi  blending  of  the  constituents. 
'  Ink  for  wonting  on  stone  with  the  hair-pencil 
(Engelmann):  — 

Wax,  6  parta ;  soa^  0  parts ;  tallow,  3  parts ; 
lampblack,  2  parts.  Kelt  together  and  born  for  a 
short  time. 

Ink  for  autographic  transfer  (Engelmann) :  — 
Shellac,  Id  parts ;  white  wax,  10  parts  ;  soap,  8 

C;  dragon  a  blood,  8  parts ;  tallow,  5  parts, 
the  wax  and  tallow  till  ready  to  take  fire  ;  add 
the  soap  grailually  in  small  pieces,  and  let  the  heat 
rise  to  the  point  of  combustion.  Add,  while  burn- 
ing, the  shellac  and  dragon's  blood,  and  continue 
the  burning  for  about  five  minutes.  Cue  part  tit 
this  mixture  dissolved  in  eight  parte  of  hot  water 
ffns  a  good  ink. 

Another  recipe  (Ouzel)  is  as  follows  :  — 
White  wax,  8  parU  ;  white  soap,  2  parts  ;  shellac, 
2  parts  ;  lampblack,  quantity  8utH(;ient.  Melt  the . 
soap  and  wax  together,  then  add  the  lampblack,  of 
which  there  should  be  no  more  thsn  will  just  color 
the  ink  when  dissolved.  Bum  for  a1x>ut  half  a 
minute,  put  nut  the  flame,  and  add  the  shellac  with 
constant  stining.  Heat  is  again  applied  till  the 
mixture  takes  tire,  after  which  it  is  cooled. 

Mantoux  obtained  the  gold  medal  from  the  Sloei- 
iti  ^ EneouTogement,  for  the  following  aut(^raphic 
ink ;  — 

Qum-oopal,  parts;  wax,  10  parte;  tellow,  10 
put*  i  nap^  8  parts ;  shellse,  10  parts ;  gum-mas- 


tic,  10  parte ;  snlphnr,  1  part.  Heat  the  copal  till 
it  iK-gins  to  crackle  ;  then,  to  facilitate  its  fusion, 
mid  a  small  quantity  uf  oUve-oil.  When  melted  add 
the  tallow  and  wax.  Heat  and  ignite,  and  add  thn 
suan  quite  di^  and  in  little  {Neces.  When  melted 
'  and  while  still  burning,  throw  in  the  mastic  ajul 
shellac.  The  sulphur  la  now  stirred  in,  whereby 
tliK  beat  wilt  be  incrrased,  and  the  inion  of  the  co- 
pil  with  the  other  ingrediente  accwnplished  thor- 
oughly. The  flame  at  this  stage  of  the  profess  is 
to  be  extinguished,  but  after  cooling  a  little  the 
whole  is  again  heated,  and  set  fire  to,  ami  let  bom 
moderately  till  the  volume  of  the  whole  is  reduced 
to  one  fourth  of  what  it  was.  This  ink  ia  to  be  dis- 
solved in  ten  parte  of  hot  vtvUrr ;  it  is  difficult  to 
make,  but  ia  said  to  be  one  of  the  veij'  best. 
Ink  for  transfer  from  stone  to  stone :  — 
Wax,  1  part;  soap,  1  part;  tallow,  1  part;  var- 
nish, 4  parte ;  Venice  turpentine,  6  parte ;  stiiT 
printing-ink,  qtiantity  sufficient. 

These  sabstanres  are  melteil,  and  thoroughly  mixed 
with  the  mnller  on  a  slab  ali^tly  wanned,  the  pro- 

Cortion  of  printing-ink  being  kept  as  small  as  {loasi- 
le.  If  too  thick  for  use,  more  varnish  is  added  by 
the  printer,  according  to  his  judgment,  at  the  time 
of  pulling  the  transfer-sheet. 

The  above  recipe  can  only  be  regarded  as  typical 
of  and  one  of  the  simidest  ca  the  iBfinite  variete  of 
com  pounds  for  tiansfrr  from  pen  and  craytm  drawiiigB 
on  ^one,  and  also  from  engraved  stones  and  plates. 
It  may  almost  be  mainteined  that  there  are  as  many 
formulas  for  tranoTer-inks  of  this  kind  as  there  are 
transferrers,  each  making  his  own  favorite  eomponnd, 
often  with  imposing  secrecy.  As  in  many  other 
rases,  mariced  snocess  in  transferring  depends  more 
upon  the  man  than  upon  any  other  single  circnm- 
atsnce. 

Uth'o-gimphlo  Pa'per.  For  transfer  purpose^ 
Chinese  paper  (India  proof)  is  much  used.  It  la  cut 
into  large  Mteets,  and  prepared  by  coating  one  side 
evenly  with  sterch-paste,  applied  with  a  sponge. 
When  dry,  s  second  coat  is  sometimes  given.  Such 
paper  is  used  for  transferring  from  stone  to  stone. 

For  sntographic  transfers,  my  good  book  or  writ- 
ing paper  may  be  nnployed.  The  sising  on  the  lat- 
ter IS  often  considered- Butfioient,  but  for  first-class 
work  a  coating  of  a  solution  of  tainglass  or  gelatine, 
with  an  addition  of  gamboge,  is  generally  used.  For 
photo-lithographic  transfera,  Saxe  piqwr  is  required 
to  attain  su|)erior  resulte 

For  printing  from  lithographic  sttmes,  almost  any 
paper  Is  auitable  which  is  fitted  for  type  and  wooil- 
cut  work^  This  is  not  so  when  a  soluble  ehemiral 
substance  is  present  in  the  paper,  snch  as  chlorine 
alum,  etc.  The  fact  that  the  stone  is  constantly  wet 
causes  such  re-ageiite  as  the  above  to  act  upon  it, 
and  upon  the  drawing  which  takes  the  ink,  even 
when  the  paper  itself  is  not  dampened,  and  a  gradual 
but  certain  aeterioration  of  the  work  necessarily  fol- 
lows. In  the  early  dajs  of  lithography,  when  laper 
was  made  for  mechanical  printing  processes  only, 
difficulties  were  experienced  in  procuring  it  of  suitable 
quality  for  lithogrnphic  printing.  These  difficulties 
no  longer  exist,  roannfacturera  having  much  im- 
proved the  bleaching  and  sizing  of  stock.  Unsize<l 
paper,  such  as  India  proof  and  plate  paper,  usually 
jmnted  damp,  generaHy  give  the  clearest  and  black- 
est impressiona  from  stone.  For  crayon  and  close 
artistic  work,  one  or  the  other  is  indispensable ; 
but  they  are  expensive  and  v.*i11  not  stand  wear 
and  tear,  therefore  sized  papers  of  various  kinds 
and  qualities,  as  book,  map,  bond,  are  largely  em- 
ployed for  commercial  and  professional  work.  On 
the  Uthographio  power-preti,  psper  more  or  Um 
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siiM  works  better  than  that  in  vhich  the  fibers 
are  eaaily  disintegrated.  On  such  prrases  dry  paper 
is  very  deaimble,  therefore,  much  attention  is  now 
beiiu  paid  to  mnoothuess  and  regularity  of  surface, 
which  should  lift  the  ink  thoroughly  without  in- 
juring tha  work,  even  on  editions  of  many  thou- 
sands from  the  same  stone.  Such  papem  are  now 
maniifftctured,  although  greater  iKrfeution  in  this  re- 
spect is  still  desirable,  the  power-press  having  created 
a  demand  for  quality  as  well  as  quantity  not  dreamed 
often  years  ago. 

Idtti'o^apb'iC  Pen.  {Lithography.)  Litho- 
graphic pens  for  writing  on  stone  are  now  mode  by 
the  b»t  steel-pen  makers,  and  are  used  to  a  limited 
extent.  Such  pens  are  exreedingly  small  and  fine, 
even  finer  than  a  crow-quill,  but  the  best  lithognirihic 
pens  are  yet  made  by  the  artists  themselves.  They 
are  made  of  thin  steel  ribbon,  very  sliglitty  hollow, 
shapetl  and  slit  by  a  fine  pair  of  scissors  made  sue- 
cially  for  th^  purpose.  These  pens  are  not  fitted  for 
working  on  paper,  but  on  the  surface  of  the  stone 
th«y  give  lines  of  extreme  fineness  unattainable  in 
any  othe.r  way. 

Utb'o-gnph'ic  Press.  The  manner  of  apply- 
ing pressure  to  a  lithographic  stone  for  the  purposes 
of  printing  or  traosfitrring  differs  essentially  from 
that  employed  for  .analogous  work  in  the  type  and 
copperplate  hand-presses.  In  the  latter  two,  up  and 
down  pressure  of  the  platen,  or  the  prc^ressive  roll- 
ing preanire  of  the  cylinder,  is  employed ;  in  the  for- 
mer, a  scraper  is  used.  In  power-press  printing, 
however,  it  will  be  seen  that  theae  distinctions  do 
not  hold  good. 

The  lithf^ip^phic  hand-press  consists  of  a  frame 
provided  with  rollers  b  bb,  on  which  the  carriage  a 


liiAagTQpUc  Hamd-Pnn. 


moB  to  and  fro.  The  scraper  c  consists  of  a  flat  piece 
of  boxwood,  beveled  from  both  sides  to  about  a  (juar- 
ter-iucb  edge,  and  firmly  clamped  in  the  sliding  iron 
piece  above.  The  hight  of  the  scraper  above  the  car- 
riage can  be  adjiuted  bv  the  screw  d  to  suit  the  va- 
rying thickness  of  the  Btones.  The  manner  of  print- 
ing is  as  follows  :  The  stone  »,  with  the  design  n]>on 
it,  is  placed  face  up  upon  the  carriage  ;  it  is  damped 
and  inked,  and  the  sheet  of  paper  which  is  to  reci-ive 
the  impression  is  laid  thereon.  The  tympan  A  of 
leather,  stretchetl  in  an  iron  frame,  is  then  lower^ 
npon  it.  as  in  the  figure,  and  the  carriage  pushed 
under  the  scraper.  By  depressing  the  lever  e  to  the 
poaitiou  indicated  by  the  dotted  lines,  the  toggles 


at  each  end  of  the  shaft  /  raise  the  bearings  of  the 
winch  g,  upon  the  axle  of  which  a  strong  iron  roller 
is  made  fast.  This  roller,  or  cylinder,  is  the  full 
width  of  the  press,  and  the  depression  of  the  lever 
brings  it  into  contact  with  the  under  side  of  the 
carnage,  lifting  the  latt^^r  at  the  same  time  off  the 
rollers  bbb,  and  pressing  the  forward  end  of  the  stotie 
against  the  edgu  of  the  scraper.  By  revolving  the 
winch -handle,  the  stone  is  slowly  dragged  under  this 
stationary  edge,  which  applies  its  pressure  progress- 
ively through  the  leather  of  the  tympan,  to  a  nar- 
row strip  of  the  work,  the  result  beuig  equivslent  to 
a  very  much  greater  crushing  force  applied  over  a 
larger  surface.  When  the  whole  of  the  design  has 
psAsed  under  the  scraiier,  the  lever  e  at  the  side  is 
restored  to  its  upright  position,  the  carriage  falls 
upon  the  rollers  bbb,  it  is  brought  back  by  hand, 
the  tympan  liftpd,  and  tlie  printed  sheet  removed. 

This,  with  uniniportaut  modifications,  is  the  form 
given  to  the  lithographic  hand-press  in  England  and 
America.  In  Germany,  Belgium,  and  France,  presses 
of  this  construction  are  rarely  seen.  In  Prusfia,  for 
instance,  a  press  is  used,  occnpyiug  nearly  double 
the  space,  but  admirably  constructed  anil  well  adapt- 
ed for  the  execution  of  firet-clas^  work.  In  this 
machine,  the  scraper  and  its  holder  swing  from  the 
side  across  the  carriage,  the  holder  or  ?iead  is  then 
locked,  and  the  pressure  applied  by  a  compound 
lever  with  the  foot.  The  carriage  is  then  drawn 
through  by  a  broad  girth  or  belt,  one  end  of  which 
is  made  fast  to  it  and  the  other  wound'about  an  axle 
of  small  diameter  at  the  extreme  end  of  the  frame, 
rotated  by  a  stor  similar  to  that  of  a  copperplate- 
press.  The  result  is  an  exceedingly  steady  and  uni- 
form motion,  but  the  loss  of  time  as  compared  with 
the  English  press  is  considerable. 

In  the  construction  of  lithographic  power- presses, 
the  scrafter  principle  has  been  tried  without  success ; 
power  has  long  been  and  is  still  applied  to  the  oidi- 
nary  hand-presses,  to  relieve  the  workmen  from  the 
labor  of  pulling  the  carriage  through  ;  but  for  all 
automatic  presses  driven  by  steam,  a  cylinder  of 
large  diameter  is  now  employed  to  apply  the  press- 
ure. Sim-e  1865,  many  press-builders  in  Europe 
and  America  have  turned  their  attention  actively 
to  this  subject,  and  pi-oduced  serviceable  machines. 
One  of  the  most  satisfactorr  presses  of  the  kind, 
though  not  the  earliest,  is  tnat  now  well  known  as 
Hot^'s  Steam  Lithographic  Machine.  It  is  a  stop- 
cylinder  press,  or  one  in  which  the  cylinder  comes 
to  rest  pending  the  adjustment  of  the  sheet.  The 
paper  is  fed  to  grippers  on  the  cylinder  from  the 
inclined  table  above.  The  traveling-bed,  on  which 
the  stone  rests,  is  drawn  under  the  cylinder  by  a 
crank  and  connecting-rod  from  the  end  of  the  liam» 
below,  and  the  cylinder,  after  Iteing  thrown  into 
gear,  is  rotated  at  the  same  time  (cairying  the  ^heet 
with  it)  by  a  rack  attached  to  the  side  of  the  Ited. 
At  the  end  of  the  stroke  the  cylinder  goes  out  of 
gear,  and  remains  stationary  and  locked  during  the 
return  of  the  bed  and  stone  ;  the  latter  passing  un- 
der a  cut-away  part  of  the  cylinder,  00  as  not  to 
come  in  contact  with  it.  In  place  of  a  tympan,  the 
cylinder  is  covered  with  a  thin  rubber  blanket  The 
inking  of  the  stone  is  effected  by  parallel  rollers 
(from  three  to  six)  in  front  of  the  cylinder,  upon 
which  are  heavy  riding  rollers  of  iron  ;  the  latter 
being  made  to  vibrate  laterally  to  aid  the  distribu- 
tion of  the  ink.  These  inking-rollers  are  covered 
with  leather,  like  the  ordinary  hand-rollers  for  litho- 
gntphic  printing  ;  they  receive  their  ink  from  a  ta- 
ble which  travels  with  the  bed,  and  are  driven  by  a 
rack  or  friction- pieces  on  the  sides  of  the  bed,  "the 
ink  is  fed  to  said  table  from  a  fountain  at  the  efld  of 
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the  pnas,  and  Uistributeil  by  n  mimber  of  obliqne-  containing  wat«r,  partially  irnmersed  in  which  a 

lying  rollers,  also  covered  with  leath^-r,  cylinder  of  wood  is  made  slowly  to  revolve.    An  ab- 

The  automatic  dumping  arraiigfiiient  is  at  the  aorbent  roller  is  held  in  contact  with  the  wet  sarface 

bock  of  the  cylioder.    it  uuuaixta  of  a  shullow  trough  of  this  cylinder  for  a  longer  or  shorter  time,  accord- 
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ing  to  the  amount  of  water  reqnired  upon  th«  stone, 
after  which  it  carries  its  increase  of  moisture  over  to 
a  heavy  riding- roller,  which  again  gives  it  up  to  two 
dam ping-rol lei's  covered  with  linen,  which  traverse 
t)ie  stone  as  it  passes  beneath  them,  just  before  it 
meets  the  inking-rollers  at  the  other  side  of  the  c.yl- 
inder  ;  the  feed  of  water  admits  of  adjustment  as  to 
c^uantity,  while  the  press  U  in  motion. 

The  pressure  in  this  press  is  adjusted  by  means  of 
butting-screws,  which  lift  or  lower  the  bed  in  the 
tntretiiig-carriagn  ;  the.se  screws  are  turned  by  a 
kev  from  above. 

When  the  sheet  is  printed  it  is  conveyed  by  an 
intermediate  cylinder  provided  with  grippers  to  the 
fly  at  the  end  of  the  press,  and  there  deposited,  face 
up,  on  the  pile  of  printed  work. 

This  press,  though  by  no  means  identical  with 
European  machines  of  the  same  cinss,  may  be  reeard- 
eil  as  fiirntshine  an  illustration  of  the  essential  fea- 
tures of  them  all. 

The  introduction  of  the  lithographic  powcr-presa 
has  totally  remodeled  the  lithographic  trade  through- 
out the  world  within  the  short  period  of  four  years 
(from  1S6S-72),  increasing  the  possible  production 
about  tenfold.  It  has  lowered  the  cost  of,  nnd,  in 
fact,  rendered  possible,  large  editions  from  stone, 
which,  in  former  times,  found  their  way  to  the  type- 
press  with  very  inferior  results.  By  this  change 
the  general  public  have  profited  largely. 

Iiith'o-sraph'io  Roll'or.  (Li/hofrrfiphij.)  Made 
of  a  stock  of  wood  or  metal,  oovereil  with  a  fold  or 
two  of  woolen  cloth,  over  which  a  sl  in  of  leather  is 
drawn.  The  leather  is  of  fine  quality  and  shaved 
to  an  even  thickness.  The  seam  is  made  by  turn- 
ing the  leather  edge  to  edge  and  sewing  it  with  silk, 
it  being  (ifterwanls  turned  inside  out.  The  ffrain,  or 
hnir  side  of  the  leather  is  generally  used  for  color- 
rollers,  for  the  reason  that  it  can  be  washed  with  tnr- 
pentine,  and  for  no  other  reason.  Where  a  roller  is 
kept  for  each  individual  color,  as  at  Prang's  chromo 
establishment,  the  Hesh  side  is  used  for  this  as  well 
as  for  black  printing. 

Hand-rollers  are  from  11  to  H  inches  in  length 
and'SJ  inches  in  diameter.    They  have  timber  stocks 


for  lightness,  nnd  the  handles  at  the  end  are  laid 
hold  of  by  loose  leather  sleeves,  in  which  the  han- 
dles turn,  and  by  comprvssing  which,  the  printer, 
without  blistering  his  han<K  can  produce  n  variety 
of  effects.  Ky  a  slow  motion,  with  considerable 
pressure,  the  roller  drags  over  the  stone,  depn&iting 
ink  ;  by  a  <juick  motion  and  light  pre.'aure  the  ten- 
dency is  to  lift  ink.  In  like  manner  the  roller  of 
close-grained  leather  dejMwits  ink,  while  the  ten- 
dency of  a  coarser  grain  of  leather  is  to  lift  it.  These 
considerations  are  of  the  greatest  importance  in  de- 
veloping the  resourcea  of  the  art  of  printing,  for  in 
this  cat><^  it  is  an  art. 

Machine-rollers  have  a  metallic  stock,  bat  in 
other  resixTts  are  made  as  the  hand-rollers.  The  ez- 
pense  of  nuikinj^  them  is  much  increased  by  the  great 
length,  which  is  sometimes  as  much  a.^  50  im;hes. 
The  improved  method  is  now  to  drive  them  by  fric- 
tion disks  running  with  the  l>ed,  whereby  the  speed 
of  the  rollers  is  rendered  ei|nnl  to  that  of  the  surface 
of  the  stone,  preventing  wiping  action. 

The  cflpai^ity  of  a  lithogrHphir-printing  roller  de- 
pends upon  the  relative  adhesion  of  the  ink  to  the 
leather  surface  of  the  roller,  and  to  the  inked  sur- 
face of  the  atone. 

Utb'o-graph'lo  Stone.  A  sedimentary  lime- 
stone from  the  upper  be<l8  of  the  Jurassic  formation. 
Lithographic  stones  of  various  sizes  and  weights  are 
now  articles  of  commerce  all  over  the  world.  They 
nrc  obtained  almost  solely  from  the  extensive  quar- 
ries of  Solenhofen,  in  Bavaria.  France  furnishes  a 
very  hard  and  dark  blue  stone,  which  is  but  little 
used.  In  Canada  stone  of  pood  quality  is  said  to 
exist,  as  also  in  Missouri  ;  but  little  is  known  of 
either.  The  Bavarian  stone  occurs  in  nearly  hori- 
zontal layers.  When  these  are  of  suitable  quality 
and  thickness  (from  two  to  five  inches),  they  are 
squared  and  trimmed  for  exportation,  the  slabs  va- 
rying in  size  from  6x8  to  40  x  60  inches.  Two 
qualities  are  recognized  :  the  yellow,  and  the  blue 
or  gray  (though  the  difference  in  color  is  not  much). 
The.  latter  are  harder  and  more  generally  serviceable, 
and  cost  ten  to  fifteen  per  cent  more  than  the  yel- 
low. 
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LithoOTaphic  stone  is  a  very  homi^iieous  sub- 
Ktance,  free  from  saiiil  or  grit,  and  posBeased  also  of 
strength  sufficient  to  stand  the  wear  and  tear  of  the 
press.  Besides  carbonate  oC  lim^,  it  contains  sniall 
qumntitiea  of  majpiesia  and  alumina,  and  traces  of 
ulica  uid  iron.  Its  serricvableneiis  for  lithographic 
purposes  depends  chiefly  upon  itH  chetuioal  constitu- 
tion, in  which  respect  it  may  be  regarded  as  carbo- 
nate of  lime  only. 

Id  this  country,  lithographic  stones  are  sold  by  the 
pouiul,  and  the  ratio  increases  rapidly  with  the  size, 
varying  from  five  to  tweaty-five  cents.  Zinc  plates 
are  nsnl  saccessfally  as  a  substitute  for  stone,  but 
they  are  by  no  means  bo  generally  useful  See 
LiTUoaEAFEiY  and  Zincimkapuy.  See  also  list  of 
proces.w8  nnder  FisK  Ahts  ;  Enokavino  ;  'Ghaph. 

Uth'o-graph'io  Var'nlah.  An  oily  varnish  used 
for  the  manufacture  of  lithographic  ink,  and  by 
printers  for  thinning  the  same.  It  is  made  by  heat- 
ing linseed-oil  very  strongly  in  a  suitable  pan, 
ana  finally  setting  fire  to  it.  When  sufficiently 
changed  in  its  nature,  and  sufficiently  concentrat- 
ed, the  flame  is  extiitgiiinhed  by  a  cover,  and  thi 
rarnish  let  cool.  The  cUaiigcts  which  take  iilnce 
daring  this  treatment  of  the  uil  are  not  well  ua- 
derstood.  All  the  oldttr  reiiipes  insist  on  the  in- 
troduction of  several  slices  of  stale  bread,  and  Kome 
peeled  onioDs,  into  the  oil  when  it  gvts  hot  Their 
tBeet  has  been  variously  stated  ;  bu^  beyond  a  great 
commotion  and  consequent  exposure  of  the  surface 
to  the  air,  their  beneficial  action  is  more  than  prob- 
lematical. When  the  oil  ha:<  become  hot  enough  to 
take  tire,  it  is  let  bum  under  proper  control,  by 
which  treatment  a  considerable  cliniinution  of  its 
bulk  IB  caused  and  an  increase  of  its  viscidity.  The 
longer  it  bums  the  stiffer  and  moiv  sticky  it  be- 
comes, drawing  out  into  threads  between  the  fiugi>r 
and  thumb.  In  this  respect,  thei-u  are  three  or  four 
gradea  known  to  the  trade,  as  Noh.  I,  2,  3,  4. 

Lithographic  varnish  is  not  to  bo  confounded  with 
boiUd  Hjuud-oUt  in  the  preparation  of  which  oxide 
of  lead  is  used.  It  retnina  enough  of  the  grt-asy 
ehatacter  to  impart  to  the  ink  the  qualities  retjuisite 
for  lithognphic  printing,  but  not  enough  to  smear 
the  atone  or  grviise  the  printing-paper.  It  may  tend 
to  elactdate  the  changes  which  fatty  Imlies  undergo 
when  strongly  heated  and  burued,  if  it  is  remem- 
bered that  previous  to  combustion  the  oxygen  of  the 
air  comes  in  contact  with  the  hot  surface  ;  bnt  that 
after  the  ftised  contents  of  a  pan  are  covered  with  a 
flame,  there  can  be  no  more  oxidizing  action,  only 
a  uiecies  of  concentration  or  elimination  of  the  more 
volatile  constituents.  See  Lithography  and  Lith- 
ooRAPHic  Ink. 

U-tbog'ra-phy.  The  process  of  engraving  or 
diawing  on  stone,  in  such  a  WHy  ns  to  produce  a 
surface  from  which  printed  copies  con  be  multiiilied 
in  the  press. 

This  great  art,  now  an  oil-important  industry 
throughout  the  world,  bos  come  into  existence  and 
attained  its  wonderful  development  within  the  prrs- 
eut  century.  Until  the  discovery  of  lithography  by 
Aloij  Senefelder,  only  two  iiiethutls  of  printing  were 
known  and  practiced  :  that  from  pngraved  metallic 
platen  and  that  from  niaed  tvpe  or  wooden  blocks. 
Both  of  these  were  essentialfy  mnihttnical  in  their 
nature,  mechanical  means  were  nscKl  to  produce  the 
engraved  surfaces,  and  in  printing,  the  simple  odhe- 
dveness  of  the  ink  was  the  one  essential  condition. 

Senefelder  discovered  and  developed  to  perfection 
a  totally  new  method,  in  which  the  chemical  consti- 
tution of  the  materials  employed  plays  a  vital  part. 
The  history  of  this  invention,  which  occupied  nim 
three  or  four  years,  vix.  from  1786  to  about  1800,  is 


interesting  and  instructive,  but  too  lengthy  for  our 
space.  It  will  be  found  fully  given  in  his  own  work 
upon  this  sutyect,  wliich  has  been  tiunalated  into 
Kuglisli. 

The  invention  was  the  result  of  earnest,  persist- 
ent, and  highly  intelligent  work,  tending  towards 
a  distinct  object  which  Senefelder  kept  all  the  time 
before  his  mind,  namely,  the  discovery  of  a  new 
printing  process  whieli  would  adapt  itself  to  his 
wants  lis  an  author.  Much  baa  been  said  by  writers 
anxious  to  glorify  the  mere  circumstance  at  tlie  cost 
of  the  mind  which  gnuips  and  utilizes  it,  of  an  acci- 
dent which  helped  this  great  inventor  on  bis  way  ; 
but  it  will  be  found  to  have  had  no  direct  bearing 
ou  lithography,  which  wns  not  invented  until  three 
years  later,  and  that  the  credit  of  poesessing  creative 
genius  of  the  highest  order  is  Seneielder's  indispu- 
table right. 

Almost  the  only  stone  suitable  for  1ith(ffirai»hic 
work  is  a  comjnct,  sedimentary  limestone  ofa  yel- 
lowish or  bluisli-gray  color,  which  comes  from  the 
now  celebrated  Solenhofen  quarriesin  Bavaria.  Such 
stratified  slabs  of  stone  as  seftarate  natui-olly  into 
layers  of  from  two  to  five  inches  in  thickuebs  ore  fit 
for  lithugrDphic  use.  They  are  trimmed  on  the 
edges  so  au  to  give  them  a  rectangular  form,  are 
ground  by  moving  one  upon  another,  with  sand  and 
water  between,  and  finally  perished  with  pumice* 
stone.   See  Litiiugraphic  Stone. 

Upon  such  a  surface  the  artist  itrodnces  the  ded^ 
to  be  printed  frcun.  This  is  done  one  of  four  dis* 
tinet  methods :  — 

1.  He  draws  it  with  a  fluid,  watery  ink. 

2.  With  a  solid  crayon. 

3.  He  obtjiins  it  by  transfer  from  an  inky  design 
produced  on  ]>aper  by  various  means. 

4.  He  engraves  it  on  a  prepared  stone. 

1.  In  the  first  case,  the  lithographer  uses  an  irJe 
which,  though  it  contains  other  substances,  may 
be  regarded  as  consisting  e-sseDtially  of  a  soluble 
soap  (stearate  or  oleate  of  soda  or  x*ctash}  colored 
with  lampblack  Bufficienl  to  render  it  visible  upon 
the  gray  surface  of  the  stone.  (See  Lithuorafuic 
Ink.)  The  design  is  drawn  with  a  watery  solution 
of  such  an  ink,  iiMng  a  pen  or  fine  hair-pencil,  ex- 
actly as  it  is  required  to  appear  when  printed,  and 
It'ft  to  dry  upon  the  clean  stone.  Sucn  a  drawing 
cannot  be  printed  from  until  subjected  to  an  etching 
process,  tlie  object  of  which  is  not  to  elevate  or  de- 
pi-Gss  the  work,  but  to  act  upon  it  chemically.  The 
application  of  an  exceedingly  weak  acid  (nitric  or 
hydrochloric)  over  the  whole  surface  does  not  wash 
away  or  blur  tlie  image  as  water  wouhl ;  it  decom- 
poses the  soap  contained  in  the  ink,  combining  with 
its  alkali,  and  sets  free,  in  intimate  contact  with  the 
particles  of  carbonate  of  lime,  of  which  the  stone 
consists,  the  insoluble  fatty  acids  contained  in  the 
snap.  As  far  as  the  design  is  concerned,  it  is  now 
fit  tor  printing  ;  that  is,  it  would  take  ]mnting-ink 
from  the  roller,  but  the  other  parts  of  tlie  stone 
would  not  remain  clean.  *  To  enahle  them  to  do  so, 
the  whole  surface  is  flooded  over  with  a  solution  of 
gnm-amliic  in  water,  the  action  of  which  is  to  inca- 
pacitate the  clean  places  for  receiving  grea.se  of  any 
kind  while  wet  After  a  few  rainntra  the  excess  of 
gum  is  washed  away,  the  stone  is  dried,  and  placed 
in  the  hands  of  the  printer.  In  appearance  no  change 
has  taken  place;  the  acid,  although  it  necessarily 
dissolves  part  of  the  stone,  does  so  to  an  impen:epti' 
ble  extent. 

It  should  be  remarked  here,  that  at  the  present 
day  the  practice  of  applying  the  dilute  acid  and  gum 
at  the  same  time  is  almost  invariably  followed.  The 
results,  in  both  cases,  are  identical,  but  the  older 
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method  is  described  above,  as  better  calculatwl  to 
aejTre^te  the  chauges  whii^h  take  place. 

The  operation  of  printing  may  now  be  proceeded 
.with.  For  this  purpoHe  the  workman  places  the 
atone  iu  the  press,  and  RtHtuta  the  pressure.  He 
then  carefully  wuhea  off,  with  a  sponge  and 
abnndance  of  c!ean  water,  any  excewi  of  gum,  and 
while  Htill  wet  he  wathea  out  the  remains  of  the 
drawing  with  turpentine,  in  which  it  is  soluble, 
using  a  piei;*^  of  rag  to  rub  the  surface  with.  This 
proc^nre  woaM  smear  the  whole  stone  and  utterly 
ruin  the  work,  were  it  not  for  the  protectire  action 
of  the  gam.  When  wiped  clean,  the  surface  at  first 
glance  appears  to  be  perfectly  blank ;  but  a  closer 
inspection  shows  the  work  as  a  white  deugn,  in  the 
face  of  the  stone. 

The  printer  now  passes  the  roller,  cliarged  with 
printing-ink,  to  and  fro  over  the  Ktone,  which  is 
still  damn.  The  white  ima^  instantly  takes  the 
greasy  ink,  and  holds  it  with  a  strong  affinity. 
(See  LiTiiooBAPHio  Ink.)  The  film  fint  held  by 
itsadhe-sion  accumulates  more  from  the  roller,  and  so 
on  till  the  workman  thinks  the  design  is  suflicieiitly 
rolled  up.  Daring  this  operation  the  uttt  of  the 
stone  has  bi>en  kept  damp  ;  it  will  be  found  to  have 
taken  no  ink  from  the  roller.  A  sheet  of  printing- 
paper  is  next  laid  down  upon  it,  the  tvmpan  is 
dosetl,  and  the  stone  pii'lrd  through.  When  again 
released,  and  the  sheet  lifted,  the  ink  will  be  found 
to  have  divided  itself  Itetween  the  stone  and  the 
paper.  In  this  way  lithographic  iinpn-Hsions  are 
pulled ;  the  operations  of  damping,  rolling  in,  and 
printing  lollowliig  each  other  in  constant  sui^eosflion. 
Should  the  stone  get  dt^,  its  surface  will  immedi- 
ate^ take  ink  indiscriminately  ;  but  will  part  with 
it  on  being  tlamjied  again,  if  the  rolling  be  con- 
tinued, without  injury  to  thi!  woric.  Only  after 
washing  out  with  turpentine  does  the  true  white 
I itkographie  picture  in  the  stone  become  visible,  its 
atfiiiity  for  the  black  printing-ink  causing  it  to  re- 
main covered  all  the  time. . 

Such  are  the  facts,  without  theory,  upon  which 
Senefelder'a  invention  is  based,  and  such  the  phe- 
nomena with  which  every  good  lithographer  ought 
to  be  familiar.  They  repeat  themselves,  m  modified 
form,  in  the  other  tnn^  methods,  which  it  will  not 
be  necessary  to  descrilie  at  such  length.  The  proba- 
ble suientilic  explanation  —  though  it  involves  the 
assamption  of  chemical  reactions  which  ntany  would 
dispute,  ftnd  which  are  by  no  means  demonstrated  — 
is,  that  it  is  not  simnly  a  greaning  of  the  jiarticles  of 
limestone  which  enables  them  to  take  ink  and  resist 
water  while  thousands  of  impressions  are  printing  ; 
but  the  formation  of  an  actual  chemical  compound, 
more  or  less  deliiiite  in  its  constitution.  In  fact,  there 
are  many  reasons  for  believing  that  at  the  moment 
when  the  mineral  acid  sets  the  fatt^  and  resinous 
acids  free,  they  comUne  with  the  lime,  displacing 
the  carbonic  acid,  and  forming  insoluUe  lime  soaps. 
In  like  manner  it  must  ^Iso  be  sssnmed  that  the 
gum  enters  into  a  more  or  less  perfect  union  with 
the  substance  of  the  stone,  depositing  at  least  an  in- 
soluble coating  on  the  jwrticles,  which  no  amount 
of  washing,  or  even  continuous  mbbiug,  can  remove  ; 
and  through  which,  though  infinitely  thin,  no  fatty 
matter  can  penetrate.  Whatever  the  natnre  of  this 
union  may  ne,  it  is  nuite  as  essential  to  the  success- 
ful prosecution  of  lithographic  piintinf^,  as  that  pro- 
duced by  the  fatty  and  resinous  constituents  of  the 
ink,  although  the  vital  importance  of  the  function 
performed  by  the  gum  has  been  almoHt  universally 
ignored  hy  the  few  persons  who  have  written  on  tlie 
sal^ect  of  lithograpny.  It  ia  also  highly  probable 
that  the  change  which  the  gam  effects  is  focilitated 


and  perfected  by  the  slight  solvent  action  of  the 
weak  mineral  acid  on  the  stone,  in  coniiecjuence  of 
which  its  surface  is  rendered  chemically  clean. 

It  will  be  readily  understood  that  want  of  space, 
and  the  chemical  character  of  the  subject^  make  it 
inexpedient  to  do  more  tlun  simply  sketch  out  the 
above  theory,  without  advancing  arguments  in  its 
favor. 

2.  In  the  second  method  which  the  lithographic  ar- 
tist emplovs  to  produce  his  design,  he  avails  himself 
of  the  lithographic  craytm  on  a  grained  stone,  —  a 
stone  the  surface  of  whicft  is  evenly  roughened  by 
giiuding  it  in  a  peculiar  manner  with  very  sharp  and 
even  sand.  The  crayon  is  composed  of  soap,  wax, 
tallow,  and  sometimes  miinuus  suMtanm  with  Ump- 
black,  and  it  is  used  on  stone  as  au  ordinary  chalk  is 
nn  rough  paiter.  In  the  hands  of  an  experienced  and 
callable  artist,  this  modiheation  of  the  lithographic 
art  olfers  many  advantages ;  great  freedom  in  execo- 
tion  with  delicacy  in  the  lighter  idiades,  as  well  as 
vij{or,  depth,  and  tranBimrency  in  the  shadows.  To 
accomplisti  these  results,  genuine  artistic  oa]iacity  is 
of  more  inijKirlance  than  technical  training ;  lithug- 
raphy  differing  essentially  in  this  resiwct  from  the 
arts  of  copiM-i-idnte  and  wood  enf^vtng.  The  draw- 
ing being  nnished  exartly  as  it  is  to  anpear  on  paiier 
when  pnnted,  the  stone  is  acidulated  or  etched  in 
the  manner  above  explained  as  anplirahle  to  ink  em- 
ployed ill  the  liquid  state,  and  the  resnlt  is  the  for- 
mation of  the  same  white  lithographic  picture,  capa- 
ble of  taking  printing-ink.  The  effect  of  the  grain 
of  the  stone,  in  giving  character  to  this  method, 
dof»  not  require  lengthy  explanation,  it  prevents  the 
continuity  of  the  stroke,  the  particles  of  chalk  clos- 
ing in  round  the  aatierities,  and  producingdreiiertones 
in  proportion  as  the  artist  leans  more  nravily,  hut 
rarely  or  never  bridging  them  over  so  as  to  produce 
perfect  blackness,  with  opacity  as  a  consequence. 

A  modification  of  crayon-drawing  is  the  produc- 
tion of  rubbed  tints  on  stone,  chiefly  for  chronio- 
lithographic  work.  The  material  used  as  cravon  for 
this  |tur]K>se  is  not  east  into  cylindrical  sticks,  Imt 
applied  in  larger  masses.  It  is  robbed  upon  the 
graineil  surface  pretty  freely,  and  then  rubbed  off 
or  distributed  in  accordance  with  the  lights  and 
shades  of  the  design,  a  small  piece  of  wonlen  cloth 
or  a  Mump  being  used  for  this  purpose  ;  afterwards 
the  stone  is  strongly  etched.  For  soft,  undulat- 
ing surfaces  nibbea  tints  are  nnsurpaased,  and  thdr 
use  does  not  hinder  that  of  crayon  for  portions  of  the 
work  requiring  more  force  and  detail  than  can  be 
readily  {pven  by  rubbing.  See  Lithoorapbic 
Crayon. 

S.  ThethirdlithographicmethodisbyfraTU^.  Of 
this  there  are  several  varieties,  but  they  all  resemble 
each  other  in  the  fact  that  the  work  is  not  drawn  or 
engraved  upon  the  stone  direct,  but  is  placed  there  in 
a  completed  condition  from  some  source  fnmihbing 
it,  ana  that  paper  is  invariably  used  at  the  medium, 
by  the  intervention  of  which  it  is  carried  over. 

Autograj^ie  tran^erring,  in  this  country,  is  al- 
most solely  confineil  to  the  reproduction  of  msnn- 
srript  matter  for  biuiness  purposes.  The  writing  is 
often  done  on  ordinary,  well-sized  writing-pajier ; 
but  better  on  paper  prepare<l  with  a  thin  contii^  of 
gelatine,  ftonr-paste,  or  starch,  which  may  be  rol- 
ored  Ity  ganilwge.  Such  a  sheet,  after  being  written 
on,  i-s  dampetl  (sometimes  with  an  exceedingly  weak 
acid)  and  then  laid  face  downward  on  a  clean  stone 
in  the  press,  and  pulled  through.  If  the  paper  was 
well  prepared,  it  will  adhere  to  the  stone.  It  is  ihea 
damped  on  the  back,  and  presaure  aaaln  applied. 
When,  at  last,  the  alieet  ia  earefidlr  hfled,  tiie  ink 
will  be  left  behind  in  contact  with  the  atone.   It  is 
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then  etehud  with  acidulated  gam-wster  in  tlu  tuuil 
my,  and  then  printed. 

All  transferring  is  dona  in  thia  manner,  aave 
that  the  ink  differs  aeoording  to  the  nature  of  the 
work. 

Autograjihlc  tranafer^  of  a  very  sn^rior  charac- 
ter, are  quite  coiumou  in  Great  Britain.  Much  of 
the  nisp-work,  ornamental  designs,  and  lettering  is 
done  on  tnmafer-paper  by  persona  who  make  wis 
branch  of  the  art  a  speculty. 

Transferring  from  atone  to  stone  constitatea  at  the 
present  day  one  of  the  most  important  and  difficult 
uf  the  processes  practiced  by  the  lithographer,  and 
every  large  establishmi-nt  bos  two  or  three,  or  more, 
men  who  do  nothing  else. 

When  a  design  haa  been  engraved  or  drawn  uina 
stone  —  often  at  considerablfl  expense  —  it  la  al- 
most the  rale  in  thia  country  not  to  print  from  it 
direet.  It  is  found  safer,  quicker,  and  more  eco- 
nomical to  preserve  the  original  stone  carefully, 
making  as  many  transfers  for  the  press  as  the  aizii 
of  the  work  and  that  of  the  edition  will  warrant. 
In  this  way  small  work,  snch  as  labels,  ahow-caiils, 
etc.,  can  be  multiplied  upon  a  stone,  and  the  expense 
of  printing  proportionately  reduced,  with  a  facility 
which  often  gives  lithograpliy  the  advantage  over 
typography,  even  in  cost.  Very  valuable  orisinid 
stones  also  are  saved  from  the  wear  and  tear  of  the 
preu,  and  from  accideiiti ;  and  the  artist's  work,  in 
place  of  fuminhinj;  but  two  or  three  thousand  im- 
prcjisioas,  may  yield  indirectly  many  times  that 
number.  It  is  true  a  transfer  is  not  always  equal  to 
the  original  in  quality,  bat  the  difference  is  very 
slight,  and  such  work  is  for  many  purposes  quite 
satisfactory. 

Impressions  for  transfer  from  stone  to  stone  arc 
pulled  or  printed  very  carefully  on  India  proof-paper 
with  a  starched  surface  ;  but  an  ink  differing  from 
printin|;-ink  is  used,  the  coostitation  of  whicli 
makes  it  very  effective  when  transfemid  to  the  dean 
stone.   See  LiTBOaBAFHic  Ink. 

Transfers  from  engraved  atones  and  plates  are 
palled  in  the  same  way  as  ordinary  impressions  from 
such  are  printed  (an  ojteration  to  be  presently  de- 
scribed), bnt  with  stiff  transfer-ink. 

Photo- lithomphic  transfers  will  be  found  de- 
scribed  under  PhotO'LITHoora.fht. 

i.  Engraving  on  stone  ~~  the  fourth  subdivision  of 
the  art  —  ia  essentially  different  from  the  preceding 
m.^thods  of  producing  a  printing-surfoce.  It  is  very 
largely  practiced,  however,  especially  in  the  Unitw'l 
States,  and  is  of  much  importance. 

For  this  purpose,  after  a  stone  of  suitable  sim  is 
polished,  its  whole  surfa<;o  is  etchnd  or  prefiared  with 
gam-water  and  an  exceedingly  dilute  acid,  and  its 
face  is  then  colored  black  with  a  trace  of  lampblack, 
or  red  with  a  little  powdered  red  chalk,  and  ut  dry. 
The  coloration  is  simply  to  enable  the  engraver  to 
see  his  work  as  it  progresses.  Upon  this  aurfiuie  the 
design  is  now  ensraveil,  or  rather  scratched  ;  sharp- 
pointed  steel  needles  and  the  diamond  being  almost 
the  only  tools  used.  When  the  design  is  finished, 
oil  is  poured  over  the  whole,  and  some  time  ia  al- 
lowed for  its  absorption  hy  the  stone  where  the 
needle  has  laid  it  bare.  The  coloring  matter,  and 
any  excess  of  gum  upon  the  surface,  is  next  washed 
off,  and  ink  is  mbbed  into  the  lines  with  a  tampoa 
or  pod,  made  of  some  folds  of  woolen  cloth  fastened 
to  the  face  of  a  small  piece  of  flat  wood.  As  the 
treatoieot  with  gam  protecta  the  rest  of  the  stone,  it 
will  remain  clean  aa  long  as  damp.  If  an  impres- 
sion be  now  puUed,  the  sheet  will  lift  the  ink  out  of 
the  lines,  which  are  very  shallow,  as  in  copperplate 
printing.    From  the  forcing  it  will  be  seen  that 


printing  from  an  engiaved  stone  is  an  interesting 
and  complex  operation.  The  ink  is  held  not  only 
by  the  peculiar  natun  of  the  lithographic  picture, 
which  forms  the  bottom  of  the  liuf^  out  also  me- 
chauically  by  reason  of  tikeir  depression  and  depth  ;< 
and  the  rest  of  the  surface  is  clean,  not  because  it  is 
wiped  off  mechanically  as  in  copperplate  printing, 
but  because  it  la  damp  and  does  not  take  ink.  Litho- 
graphic eugtaving,  however,  differs  considerably  from 
engraving  on  copper  or  steel.  As  it  is  done  in  a  fri- 
able snbstanoe  nith  the  needle,  the  boundsuics  of  the 
lines  never  attain  the  smoothness  and  clearness 
whicli  are  given  by  the  graver,  though  the  a}inroxi- 
mation  is  much  closer  than  would  be  supposed  ])os- 
sible,  the  dexterous  use  of  the  diamond  fp^iug  won- 
derful perfection  in  this  i-espect.  The  ponderonsness 
of  the  stones,  and  the  tmnouw  character  of  the 
method,  take  also  from  the  freedom  and  sweep 
which  the  experienced  copperplate  engraver  imparts 
HO  readily  to  his  work  ;  lastly,  the  depth  of  the  line 
cannot  be  proportioned  to  its  width,  as  is  the  case 
on  steel  or  copper.  At  the  present  day  very  little 
printing  is  done  frmn  engraved  stones,  —  almost  none 
m  this  country,  —  but  they  are  cunatantiy  used, 
itevertheleas,  in  consranence  of  the  great  facility 
with  which  transfera  of^the  finest  and  moat  delicate 
designs  can  be  made  from  tiiem,  and  from  them 
only. 

Printing  (Vom  engraved  work  is  slow,  and  there- 
fore costly,  bnt  after  transfer  it  is  done  with  the 
roller  and  without  unusual  expense.  In  this  way  it 
in  possible  to  supplv  work  <bo  fine  that  it  can  only 
be  produced  with  tne  needle  and  diamond)  at  a  very 
moderate  cost. 

A  most  striking  elaboration  of  this  system  is  to  be 
found  in  the  commercial  lithography  of  the  United 
States,  especially  bonds,  checks,  certiKcates  of  stocks, 
fto.,  whicn,  in  redundancy  of  ornament  (excellent  as 
to  quality),  are  not  equiuled  by  that  of  any  other 
country.  The  vignettes,  bordera,  etc,  for  such  doc- 
aments  are  all  transferred  from  separate  engraved 
stones,  which  are  retained  on  hand  in  great  variety 
as  an  important  part  of  the  lithographer's  stock  in 
tnule,  and  from  them  any  |)articnlar  detign  can  be 
compiled  or  boilt  up  and  transferred  to  a  amooth 
stone. 

Analogous  to  lithographic  engraving  ia  the  {noceas 

of  etclung  on  atone,  so  as  to  produce  a  sinular  result. 
This  is  sometimes  used  very  successfully  on  ruled 
shades  and  tints.    For  this  purpose,  the  stone  is 

Erotected  by  a  shellac  ground,  which  is  cut  through 
y  the  steel-point  or  diamond,  generally  the  latter.  A 
wall  of  wax  ia  then  raised  round  the  edge  of  the  stone, 
and  dilute  nitric  or  hydrochloric  add  poured  on. 
When  bitten  deep  enough,  the  lines  are  filled  with 
thick  lith<^raphtc  writing-ink,  and  let  dry.  The 
ground  is  then  removed  and  the  surface  etched 
strongly  with  acid  and  ^m.  This  modificatitm  is 
genernlly  used  in  conibination  with  engnving  to 
produce  certain  effects. 

In  addition  to  the  foregoing  four  great  subdivis- 
ions of  the  lithographic  art,  various  expedients  are 
Qsed  to  prodace  certain  results  whicli  hardly  deserve 
mention  hare.  One  exception,  perhaps,  is  to  be 
found  in  a  method,  veiy  commonly  followed,  of  ob- 
taining gradnated  tints  for  color-printing.  For  this 
purpose,  a  solution  of  asphalt  and  crayou  in  turpen- 
tine is  applied  to  a  gram  stone,  let  dry,  and  then 
scraped  more  or  less  with  a  scraper  or  knife,  accord- 
ing to  the  tint  required.  The  stone  is  then  etched, 
washed  out,  and  printed.  This  method  is  now  su- 
perseded in  many  establishments  by  the  rubbed  tint 
already  described. 
Cbromo-liUu^phy  is  doubtless  the  highest  do* 
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velopinent  of  the  lithographic  art  For  it  all  the 
fon^iiig  methods  are  put  in  reiiutsition,  but  it 
does  uot  itself  constitute  an  essentially  distinct 
method  in  a  technical  sense.  In  the  imitation  and 
reproduction  of  oil  and  water-color  paintings,  much 
knowle<l^  and  experience  not  possessed  by  the  or- 
dinary hthognpher  are  retjuired  ;  still  the  novel 
and  difficult  |mrt  of  the  art  of  making  tirst-class 
chromos  lies  in  the  appreciation  and  selection  of 
colors,  their  judicious  superimposing  and  blending, 
and  above  all  things  in  a  cultivateil  eatinintion  uf 
the  true  valiie  of  a  picture  and  of  pictorial  effects 
generally.    See  Chrdmo-wthoghaph, 

Seiiefelder  died  in  1834.  Every  phase  of  the  lith- 
(^raphic  art  de.scnbt'd  in  the  ^trereding  sketch  was 
iudicatt.nl,  originated,  or  practiced  by  hini.  £ven 
uhronio-lithofpvphy  was  suggested  and  anticipated 
by  him.  The  development  and  perfection  of  the 
present  day,  in  evei-y  branch  of  his  great  invention, 
would  gratify  and  astonish  him  infinitely  ;  he  would 
gaze  in  amiu»;nient  at  the  litho^phic  power-press, 
printing  tlioiisaitda  of  sheets  daily  ;  and  his  pnilan- 
tliroi>ic  mind  would  be  lost  iu  admiration  at  the 
sight  of  a  cliromo,  which  he  wonld  confound  with 
the  original  itaiiiting,  and  wliich  his  art  has  plai  eil 
witliin  the  reach  of  every  one.  All  this  he  would 
readily  comprehend  ;  pAoto-Uthography  alono  would 
be  to  him  a  mystery  and  a  revelation.  —  Conlrihuied 
to  this  vxtrk  hii  Mr.  J.  IV.  O^nir. 

Uth'o-Iabtt.  ^Surgical.)  An  instnimeut  for 
grasping  a  stone  in  the  bladder,  and  holding  it 
while  it  is  being  acted  upon  by  a  lithotritic  instm- 
ment.    The  litkoprione  is  a  form  of  litholabe. 

Utt'o-Iyte.  {Surgical.)  A  form  of  catheter  for 
convering  solvents  of  calculi  into  the  bladder. 

U&'on-txlp'tor.  An  instnimeut  for  crashing 
the  stone  in  the  bladder  into  minute  fragments,  that 
th*^  may  pass  out  with  the  urine. 

The  iiintninient  a  is  made  of  two  halves,  one  slid- 
ing within  the  otlier,  and  is  of  the  size  and  shape  of  an 
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OTdinary  catheter  when  closed.  It  is  introduced  into 
the  Madder  by  tlie  urethra ;  then,  by  meens  of  a 
screw  or  rack  and  pinion  worked  on  the  outer  ex- 
tremity, the  movable  part  is  matle  to  slide  back  within 
the  bladder,  now  forming  two  jaws  by  wliich  the 
stone  is  seized  ;  by  turning  the  screw  or  handle,  the 
blade  is  propelled  onward  again  by  short  jerks,  thus 
breaking  the  stone  into  fti^nnts  so  minute  that 
thev  may  pass  the  nrfthnt 

This  is  followed  by  the  use  of  the  lithntriptio  in- 
strument,  the  evaeiuUing  catheter  or  double-curmt 
cathtter,  which  is  a  catheter  of  moderate  Kiie,  having 
a  wall  along  its  center,  dividing  it  into  two  canals. 
By  means  of  the  upper  one  the  bladder  i.s  filled  with 
tepid  water,  which  finds  its  exit  through  the  lower 
one,  carrying  with  it  all  particles  of  stone  remaining 
after  the  operation  of  lithotnty. 

The  temple  of  Sempis  in  Aienrndrk  was  used  as 
a  hospital  in  the  time  of  the  Ptolemies,  and  here 
were  performed  operations  in  lithotomy,  crushing 
the  stone,  reducing  dislocations,  etc 


Ammmius  of  Alexandria,  die  fimt  eentnnr  a  r., 
pro|ioscd  and  jwrfonned  the  operation  of  litbotrity, 
ur  breaking  a  calculiu  iu  the  bladder,  when  too  large 
for  extraction  by  lithotomy.  The  Komans  seem  to 
have  lieen  much  subject  to  the  stone  in  the  bladder. 

The  lithotritor  of  Celsus  (first  century  a.  d.)  was 
a  hook  inserted  behind  the  stone  while  it  was  cleft 
by  the  end  of  a  bluut  instrument,  struck  by  a  liam- 
mer.  This  instrument  was  idmilar  to  some  of  the 
mndent. 

Idth'o-i^o-tog'ra-phy.  A  process  by  •whiuh  a 
photograpliic  pictuK  is  developed  on  stone,  so  a.i  to 
admit  of  impressions  being  taken  therefrom.  See 

PUOTO-LITHOOIIAPHY. 

lii-tlior'l-neiir.  An  instrument  inventAl  by 
Meirieu  and  Tanchou  for  filing  down  a  calculus  in 
the  bladder. 

LM3l'o-ttiit.  A  process  of  drawing  upon  stone, 
in  which  the  ink  is  ajiplied  to  the  stone  by  a  camel's- 
hair  pencil. 

Idth'o>tome.  {Surgieal.)  A  bistoutr  or  scalpel 
for  making  the  incision  in  liUiotomy.  This  knife  is 
of  various  sizes  and  shapes,  blunt,  probe,  or  sharp 
pointed.  It  is  inserted  through  the  groove  of  the 
lithotoDiy-ito{r,  through  a  small  opening  previously 
made  in  the  urethra,  and  carried  along  into  the 
bladder,  making  an  opening  just  large  enough  to 
allow  the  extraction  of  the  stone  by  means  of  the 
forceps.  The  gorget,  bvcdor,  and  bistouri  cachs  are 
varieties  of  litJtot<vtfa.  Hippocmtes,  d,  357  n.  r,, 
treats  of  the  operation  of  litiiotomy,  which  seems  in 
liis  time  to  have  been  practiced  na  a  hpeeialty  by  cer- 
tain chirnrgeons.  Five  methods  of  operating  are 
cnamerated  by  Dunglison,  iu  some  cases  retiuiriug 
Kitecial  instruments.  As  it  is  the  neck  or  body  of 
the  bladder  that  is  cut,  the  instrument  mi^t  more 
properly  be  called  a  q/atolome. 

U-tbot'O-m^-oaohe.  {Surgical.)  An  iustra- 
ntent  used  in  lithotomy.  It  is  introduced  with 
blades  concealed  in  a  sheath,  from  which  they  sie 
j>rotrudi'd,  by  pressingujion  a  lever,  on  reaching  the 

Slace  of  o|>eration.    The  incision  is  made  1^  with- 
rawing  the  instmnient.    It  is  niaile  single  or  donUe 
bladed.    Called  also  a  bitlouri-eae/U. 

This  instrument  is  Bpet'ilic'olly  recommended  by 
Sabatier,  1797,  in  an  article  read  before  the  Nationu 
Institute  of  Ftbuo*,  Octobt-rS,  1797. 

U^ttlOt'<Mn7-4>i^eofor.  {Surreal)  An  in- 
strument for  nisking  the  bilateral  incisions  in  Hthot* 
omy. 

U-tliot'o-my-fbr'oepa.  An  instrument  {b. 
Fig.  2i)7S)  for  extracting  stone  from  the  bladder 
through  the  opening  previously  made  by  lithotomy. 
Its  Uades  are  concave,  with  rasp  teeth  eat  in  to  take 
a  firm  hold  on  the  stone,  the  ooter  surface  well 
rounded  to  admit  of  easy  introduction,  with  croasfd 
shanlcs  so  that  the  blades  may  be  fnlly  opened  with- 
in the  bladder  without  expanding  the  wound. 

Ll-thot'o-my-gor'set  {Surgical.)  A  litho- 
tome  with  one  or  two  concealed  blades  which  are 
exposed  by  pivasure  when  required. 

U-thoVo-mj-4Kioop.  {Surgieal.)  A  «nuill, 
spoon-like  instrument  lor  remorine  calculi  or  frag, 
ments  of  stone  from  the  bladder,  after  the  operation 
of  lithotomv  or  lithontripey. 

U-tiiOfo-ny-«eHoli'v.  {Surgical.)  See  Li- 
thotomy-hound. 

Id-tbofo-my^sonnd.  {Surgical.)  A  steel, 
catheter-shaped  instmment  introduced  into  the  blad- 
der by  the  iirrthnt.  It  Indicates  the  presence  ci 
stone  by  a  peculiar  dick  when  it  oomea  in  contMit 
with  it. 

U-tboVo-my-AtalC  (.Surgical.)  An  instro. 
ment  curved  like  a  catheter  and  with  a  deep  groon 
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on  the  goutcx  ride  oi  Ita  curved  portioDf  introduced 
into  the  bladder  by  the  urethi-a,  for  the  parpoae  of 
gaiiling  the  cutting-iQatrument  in  lithotomy. 

Uth'o-bdp'tor.  See  Lituoktbiftou. 

Iiitli'o.tritttr.   Se«  LiTHONTKirroK. 

Idth'o-type.  !■  A  stereotype  in  which  the  sar- 
face  is  coioposed  of  gum-shellac,  fine  aand,  and  a 
little  tar  and  linwed-oiL 

2.  A  name  ugnifying  priiiting  from  stone.  The 
litho^phic  desigu  on  the  stone  is  deeply  etched, 
girinx  a  sufficient  relief  for  the  type-prem. 

Uf  mas.  A  coloring  m&tter  produced  from  the 
liiiheu  Retcella  tineioria. 

Li-tram'**tar.  An  instrument  for  asoertaining 
the  specitic  gravity  of  liquid*,  invented  by  Dr.  Hare 
of  Philailel|mia. 

It  is  founded  upon  the  principle  that,  when  col- 
nmns  of  different  liqmds  are  elevated  by  the  same 
preasure,  their  hi^hts  must  be  inversely  as  their 
gra\-itie3.  It  consists  of  two  tubes,  their  lower  ends 
ojjen  and  submerged  in  two  liquids  whose  specitic 
gravity  is  to  be  compared,  say  one  vessel  of' water 
and  the  other  of  an  oil  or  spirit.  The  tubes  connect 
ahove  with  n  borisontal  pipe,  from  which  the  air  is 
exhausted  by  an  air-pump.  Atmospheric  pressure 
CKoeA  the  Iit|uids  to  rise  in  the  tubt^  to  a  bight  ac- 
cording to  their  gravity. 

Uner.  A  ^r^eher  with  a  bed,  and  in  many 
cases  a  canopy ;  used,  not  as  the  stretcher  ordinarily 
is,  in  emergency  and  ha«te,  but  provided  for  the  use 
of  the  dnl  sick,  during  neceasaiy  transportation 
home  or  hospital-ward. 

Anotlier  fwm  of  litter  is  adapted  to  be  carried  by 
two  animals.    This  appniaehea  or  nachea  the  palan- 
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i^nin,  and  there  is  probably  no  absolute  dividing- 
line  between  the  two. 

Tlie  litter  (feeliea)  on  which  the  body  of  Augustus 
WM  carried  to  the  gnve  was  made  of  ivory  and  gold, 
and  Govond  with  costly  purple  drapery  worked  with 
goH. 

Stretchers  were  uaed  in  the  Roman  army  to  carry 
vonnded  officers. 

The  Asiatic  Utter  was  introduced  into  Greece,  hav- 
ing four  posts,  canopy,  and  curtains.  They  were 
carried  by  four  bearers,  and  used  in  traveling.  When 
■taoding,  it  n^teti  on  four  feet.  The  Uctiea  of  the 
Empire  was  closed  with  panels  of  lapit  ipetulagi*,  — 
talc.  The  polea  were  remoTOble.  It  was  a  palan* 
qniii,  carried  on  the  shoulders  of  iha  bearers. 

Companies  were  fonned,  and  lectice  were  pbced 
in  imblic  places  for  hire. 

Tlie  lectica  was  adapted  for  a  person  lying  down  ; 
the  ttlla,  or  aedan*chair,  for  the  eittiug  posture. 

Ut'li  un.  A  smooth  kind  of  carmdge-poper, 
nstd  in  the  manufactnre  of  cards. 

Uvs-ax'le.  One  communicating  power ;  in  con- 
tnilistinetion  to  a  dead  or  blind  axle. 

Uve-box.  A  cell  in  which  living  microscopic 
objei  ts  are  confined  for  obeervation.  It  has  a  tubu- 
lar jiece  with  a  ^ass  top^  upon  which  slips  an  upper 


ring  having  also  a  glaas  top.   The  oliaeet  is  confined 

between  the  glasses. 

Livo-gang.  (.Saw.)  A  gang-saw  mill,  so  ar- 
ranged  as  to  cut  Uirough  and  through  the  logs  with- 
out previous  tdabbing.  The  bark  and  wany  edge 
are  aiterward  removed  from  each  hoard  by  a  dotme 
edger.  The  lumber  goea  to  market  of  the  full  width. 

Live-lieacL  {Lalhe.)  The  head-atock  of  a  lathe, 
which  contains  the  live-ipindle  ;  in  contradistinction 
to  the  dead-head  or  tail-ttack,  which  contains  the 
dead-^ndU. 

LlTe-mafter.  (^Pri-nting.)  Type  in  page  or 
column  ready  for  printing. 

Iiiv'er  of  Anti-ino-iiy.  A  sulpfauret  of  a&ti- 
raony  and  potassa. 

lavr'er  of  Bul'^ilMir.  Fused  sulphnret  of  potassa. 

LlTa-«pln'dle.  <  haihe. )  The  rotating  effective 
spindle  in  the  head-dock  of  a  latiie ;  in  contradis- 
tmcUon  to  the  dead-spindle  in  the  dead-head  or  tail- 
stock. 

IdTe-steam.  (Steam-engine.)  1.  Steam  from 
the  boiler  at  ita  full  pressure ;  in  contradistinction 
to  dead-Hteam. 

2.  Steam  from  the  boiler ;  in  contradistinction  to 
cxhait^-steam. 

Idve-trap.  A  device  for  imprisoning  living  mi- 
croscopic objects.  It  consists  of  three  parallel  gloss 
slips ;  the  middle  one  has  a  circular  perforation 
forming  the  cell,  while  the  other  one  constitutes  the 
sides. 

Idz-iT'i-al  Bait   One  obtained  by  leaching. 

Idz-iv-i-a'tion.  The  process  of  separating  a 
soluble  from  an  insoluble  material  by  a  washing  or 
filtering  action.  Leaching. 

Lixiviation  removes  a  soluble  material,  which  is 
the  valuable  jiortion,  as  in  discharging  a  certain 
amount  of  synip  from  a  bone-black  filter,  by  passing 
water  tiierethroudi.  The  leaching  of  ashes  is  a  fa- 
miliar instance  of  lixiviation. 

Elutriation  is  the  separation  of  more  soluble  and 
comparatively  useless  portions  from  one  less  soluble, 
by  allowing  the  latter  to  settle  and  decanting  the 
supernatant  li(]uor,  as  in  the  case  of  removing  the 
Boccttarine  and  coloring  matter  from  staivli  in  the 
starch  mann&cture. 

Us'ard.  1.  (JianacaZ.)  a.  A  piece  of  rope  hav- 
ing one  or  more  legs  witli  thimbles  acting  as  fair- 
leaders  or  for  other  purposes. 

b.  The  top-gallant  limrd  is  a  rope  with  one  end 
hitched  to  a  hole  in  the  roj/al-foU  and  the  other 
spliced  round  a  thimble  on  the  faauUng  part  t/S  the 
mast-rope.  It  keeps  the  mast  from  turning  over 
when  its  head  comes  below  t3ie  topmast  croeatreea. 

2.  A  crotch  of  timber  or  a  fuked  limb,  used  as  a 
sled  to  support  a  stone  being  hauled  off  a  field.  A 
ttone-boat. 

U-slere'.  {Fortification.)  A  berme.  A  small 
coping  or  space  between  the  foot  of  tlie  parajtet  and 
the  scarp. 

liOao.  The  amount  of  work  done  by  an  engine 
working  up  to  its  capacity.  Not  to  be  confounded 
with  dut^. 

Irfwd'er.  A  machine  attached  to  a  wagon,  as 
a  hay-loader  or  stene-ioader.  In  the  former  case, 
it  is  an  endless  traveling  apron  on  a  truck,  trailuig 
behind  the  wagon  and  cariying  up  the  hay  ooUecnd 
by  a  rake.    See  Hat-loader. 

Loftdlng-fkui'&d.  One  for  chaif^ng  nwitan 
with  loofte  powder. 

iKwd'ing-bam'mer.   One  for  loading  rifles. 

Zioad'atone.  A  natural  magnet.  An  ore  of 
iron  ;  the  protoxide  and  peroxide  of  iron  in  combi- 
nation.   S«>  Maonet. 

Load  Wa'ter-Une.   (NatdicaL)   The  line  of 
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flotatioa  of  a  ship  when  she  haa  her  full  cargo  on 
board. 

Loaf    1.  The  conical  in  us  of  molded  sugar. 
2.  A  shaped  nHH  of  li^t  bread  ill  the  dou^otai^ 
or  baked. 

Loam.  {Fhtaidinj.)  A  mizture  which  essen- 
tially coofiUts  of  Hand  and  clay,  the  fonner  largely 
pTMdomiiutiDg,  with  a  certain  i^naQtity  of  hoiBe-diiug 
uddud,  or  some  eriuiralent  for  the  same,  such  as 
uhopped  straw,  sawdust,  cow-hair,  etc.  Beds  of 
loatQ  are  sometimtsa  found  of  nearly  suitable  compo- 
sition, but  it  is  more  commonly  made  up  by  Mending 
different  sorts  of  sand,  clay,  etc.,  in  a  mill  resem- 
bling a  ptw-ni)Il.  In  molain£  it  is  always  used 
qaite  we^  uke  plaster,  but  is  dried  perfectly  before 
pouting.  Its  characteristics  must  be  plasticity  while 
wet,  strength  and  aoliditv  when  dry,  perviouancis 
to  the  air  from  the  mold,  and  the  power  to  resist 
the  high  temperature  of  the  metal.  It  is  employed 
for  lai^  work  in  both  hnas  and  iron,  obriatiug  the 
use  of  a  pattern,  as  olreiuly  explained.    See  Mou). ' 

Lum-bMf  «r.  (FoimdiHg.)  The  ismmer  of  a 
molder,  used  in  compacting  the  loam  around  the 
pattern. 

liOatn-boBrd.  {Fjandrnj.)  Cores  wbtcb  are 
struck  up  upon  a  spindle  or  barrel  are  supplied  with 
loam  from  a  board  placed  ochms  the  trestles  on  which 
the  barrel  revolves,  which  is  hence  called  a  loam- 
board.  Tbu  is  cut  to  the  shape  of  the  core.  It  is 
also  used  after  the  latter  is  dry,  as  a  rest  on  which 
to  place  the  tool  (a  very  broad  chisel  with  a  short 
handle  at  each  end)  used  to  turn  it  down  to  the  ex- 
act size  and  shape,  before  black-washing. 

Loam-oake.  A  disk  of  loam  which  covers  in  the 
mold  in  loam^ioork  castinK.  and  which  is  perforated 
with  holes  for  the  entry  en  the  metal  and  the  escape 
of  the  air. 

Loam-mold'ing.    Unking  a  mold  by  templets. 

See  UoLiiiso. 

Iriiam-plate.  {Fmadiitg.)  One  of  the  flat  east- 
iroD  riiigd  or  platen  used  in  loam-molding,  upon 
which,the  nowel  or  the  co|>e  rests,  as  the  case  may  be. 

IiMlllHWork.  A  method  of  making  molds  for 
Uige  hollow  eastings  such  as  cisterns,  tanks,  steam- 
engine  cylinders,  and  kettles  of  large  size,  etc 

Tn3tes4  of  making  a  pattern  of  the  object,  the 
nouKf  and  eope  are  built  up  of  bricks  and  covered 
with  loam,  which  is  shajwd  oy  a  templet.  The  parts 
are  afterward  brought  into  the  required  juxtaposi- 
tion in  a  pit,  surrounded  by  packed  sand,  and  then 
the  metal  is  run  in. 

Lob'blns.  (Uetallurgy.)  Bnaking  bktebs  of  ore 
into  piece.4  witn  the  hammer,  for  assortment  as  to 
qtiality  with  such  ores  as  copper,  and  for  more  effec- 
tual treatment  in  the  preparatory  roasting  w  calcin- 
ing pmciissi's.    Otherwise  called  cobbing. 

Ziobe-^ate.  A  strong  piece  of  cast-iron  laid 
upon  the  keelson,  etc.,  to  support  the  parta  of  a  ma- 
Tin?i  steam-engine.  A  aole-plate.    A  foundaUon^UtU. 

Lo'oaL  {Telegraph;/.)  The  battery  of  a  loeai 
circuit.  The  latter  is  one  which  includes  only  the 
apiiaratus  in  an  office,  and  is  closed  by  a  relay. 

Looh'a-ber-^LKe.  The  battle-axe  of  the  High- 
lanilera. 

iKMk.  (Anglo-Saxon,  loc,  an  indosure  or  fasten- 
ing.) l._  A  device  having  a  holt  moved  by  a  key, 
and  serving  to  secure  a  door,  lid,  or  other  object. 

The  ancients,  though  possessing  many  valuable 
arts  and  great  skill,  do  not  seem  to  have  been  suc- 
cessful in  locks.  Those  of  the  Egyptians,  Greeks, 
and  Romans  were  clumsy  contrivances.  Denon  has 
an  engi-aving  of  an  Egyptian  lock  of  wood,  which  is 
similar  to  the  one  shown  at  A,  Fig.  2980. 

The  locks  used  to  the  present  day  in  Syria  are 


much  like  those  used  over  2,000  years  ago  in  Palt»- 
tine  and  in  Egypt.  Thompson  mentions  that  the 
steward  of  the  Carmelite  Convent,  on  Mt.  Carmel, 
opened  his  magazine  with  a  key  ss  lai;ge  aa  a  club  ; 
reminding  him  of  the  passage,  **  And  tlie  k^  «f  the 
house  of  David  will  I  lay  upon  hig  shoulder."  — ^ 
Isaiah  xxii.  22. 

The  strongholds  of  the  castlca  of  Syria  yet  liave 
enormous  locks  and  keys.  Tliey  are  placM  on  the 
inside  of  tha  doors,  and  have  a  number  of  metallic 
wards  which  are  adjusted  bv  the  pins  ou  the  key. 
A  hole  is  cut  through  the  door,  and  the  hand  and 
onn  thrust  through  to  insert  the  key.  "My  be- 
loved put  in  his  lutiid  l^  the  hole  of  the  dour,  and 
iny  )»we1s  were  moved  for  bun."  (Canticles  t.  4.) 
That  is  the  way  "the  beloved"  let  himaelf  iDto  the 
chamber. 

1  n  the  Book  of  Judges,  chapter  iiL  verses  23  —  25, 
it  is  stated  that  Ehud,  going  forth,  locked  the 
doors,  and  his  servants  took  a  key  oiid  opened  them. 
This  was  133tl  B,  c,  and  is  the'  &rst  mention  of  a 
key  which  could  be  token  out  of  the  lock. 

A,  Fig.  2£80,  eIiows  one  of  these  Oriental  locks. 
The  following  is  the  description  given  -in  Eton's 
"  Survey  of  the  Turkish  Empire,"  published  towanis 
the  close  of  the  last  century.  It  will  answer  as  well 
for  the  present  time  :  — 

*'  The  key  goes  into  the  back  pait  of  the  bolt,  and 
is  comjKwed  of  a  square  stick  with  five  or  ux  inm  or 
wooden  pins,  about  half  an  inch  Img,  towards  the 
end  of  it,  placed  at  irregular  distances,  and  answer- 
ing to  holes  in  the  upper  part  of  the  bolt,  which  is 
pierced  with  a  s<inare  nole  to  receive  the  key.  The 
key,  being  put  in  as  far  as  it  will  go,  is  then  lifted 
up  ;  and  the  pins,  entering  the  corresponding  holes, 
raise  other  pins  which  had  dropped  into  tlirae  boles 
from  the  ]Art  of  the  lodt  immediately  above,  and 
which  have  heads  to  prevent  them  falling  lower  than 
is  necessary.  The  bolt,  being  thus  frml  from  the 
upper  pins,  is  drawn  back  by  means  of  tlie  key  ;  the 
kev  is  then  lowered,  and  may  be  drawn  ont  of  the 
bolt  To  lock  it  again,  the  bolt  is  only  pushed  in, 
and  the  upper  pins  fall  into  the  holes  in  Uie  bolt  fay 
their  own  wetgnt." 

Locks  of  this  kind  are  supposed  to  have  been  ex- 
changed by  the  Phtenician  navigators  with  the  peo- 

Ele  of  Cotiiwall  for  tin,  and  lows  of  this  ratteni, 
ut  home-made,  still  exist  in  that  queer  old  prong 
of  Britain. 

Occasional  notices  are  fonnd  among  the  Greek  and 
Boman  writers  of  the  keys  of  their  times ;  as  when 
Aratus  compares  the  constellation  of  Cassiopeia  to  a 
Roman  key,  "  having  a  curved  stem  "  and  a  handle 
"  sbaped  like  the  south  stars  "  of  the  group.  Aris- 
ton  also  refers  to  their  "deeply  bent"  stems,  and 
Eustathius  compares  them  to  sickles  ;  and  indeed 
some  were  so  large  that  they  might  fairly  be  carried 
over  the  shoulders,  as  described  by  CalUmachus  in 
his  *'Hymn  to  Ctres,"  where  he  represents  the 
priertesB     Nicippe  carrying  her  key  in  tluit  manner. 

Hornet's  allusion  to  the  lock  on  the  wardrobe  of 
Penelope  is  thus  rendered  by  Pope  ;  ~ 

"  A  bnwn  key  ■be  beld,  tbe  handle  tonwd, 
Wllb  Ktoel  KoA  poUahed  fvorf  adMoed. 
The  bolt,  obedient  to  the  Kilken  dOriiiK, 
VoTMkefl  the  staple  u  she  pulls  tbo  ring ; 
The  wards,  rwpotideiit  to  the  kej,  turn  ronnd, 
Tbe  ban  fly  ba^,  tbe  fljIngTalTes  fmodimIj 
Loud    a  ball  maka*  UU  and  val^j  ring, 
So  roved  tbe  look  when  It  nlMued  tbe  fprlng." 

It  is  said  that  locks  with  sliders  and  tumblers 
have  for  centuries  been  made  in  China. 

TradiHon  says  that  locka  were  made  in  England 
in  the  reign  of  Alfred,  but  it  was  not  till  the  four- 
teenth century  that  the  craft  was  recogniwd  as  a 
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distinct  one.  In  the  reign  of  Elizabeth,  locks  with 
bells  or  cliinies  attached  weiv  so  comttnicted  aa  to 
ring  aa  alann  or  play  a  tune  when  tampeml  with. 
The  medieTftl  lockn  were  often  highly  ornamented 
and  artistic  pieot^  of  workuansnip,  constituting 
.quite  an  imitortant  part  of  the  church-door  or  cabi- 
net to  which  they  were  attached.  A  nninber  yet 
aurvive  on  the  cathedrals  and  churches  of  Euroite,  and 
on  the  pUte  and  miininient  chests  Qf  the  old  families. 

The  letler-lock  is  a  Dutch  invention,  but  is  as- 
cribed, in  the  "Memorabilia"  of  Vanhagen  too 
Ense,  written  about  1650,  to  Rcgnier,  Director  of 
the  Musee  d'Artillerie  at  Paris.  K^nier's  locks 
were  much  esteemed,  and  the  courier's  dispatch- 
boxes  were  fastened  with  them.  They  are,  however, 
alluded  to  in  Beaumont  and  Fletcher's  "  The  Noble 
Gentleman,"  printed  in  1815.    Stw  Lettsr-lock, 

£1292.    Carew,  in  some  verses  written  hve  years 
ter,  has  this  refttrence  :  — 

"  Am  doeth  »  kick  that  goet 
WItb  Istton ;  for,  till  ^nrj  on«  b«  knowa, 
TtM  kick    u  &ft  u  though  you  had  found  noM." 

The  letters  of  the  alphabet  were  engraved  on  four 
parallel  revolving  rings,  which  by  prearrangement 
on  the  part  of  the  owner  were  made  to  spell  a  certain 
wonl,  or  number  of  words,  before  the  lock  could  be 
opened. 

A  French  treatise,  L'Art  de  Serrurixr,  published 
in  1767,  contains  many  examples  of  the  locks  of  that 
and  former  periwls.  It  a]|)p(!ars  that,  though  the  art 
had  advanced  aa  far  as  the  invention  of  the  single  tum- 
bler, yet  the  main  dependence  was  placetl  on  the 
complexity  of  the  wards.  Multiple  bolts,  shot  si- 
multaneously by  a  single  key,  wern  much  in  vogue. 
One  lock,  figuring  in  this  work  as  attached  to  a  large 
coffer  or  chR»t,  has  as  mnny  as  twelve  uf  these  bolts. 

The-  simplest  modem  form  of  lock  is  the  common 

S ring-lock,  the  interior  arrangement  of  which  is 
own  at  B.  In  the  cut,  the  bolt  is  represented 
half  shot.  At  a  a  are  two  notches  on  tne  under 
side  of  the  bolt,  connected  by  a  curved  part ;  b  is 
the  hack  spring,  which  becomes  compressed  by  the 
pass^^  of  the  curve  through  a  limited  aperture  in 
the  nm  e  c  of  the  lock.  When  the  bolt  is  wholly 
withdrawn,  one  of  the  notches  a  rests  upon  the  rim 
e  c,  and  the  force  with  which  the  notch  falls  into 
this  position,  uiged  by  the  spring  b,  giveji  rise  to  the 
snapping  or  clicking  noise.  When  the  bolt  is  wholly 
shot,  the  other  notch  rests  in  like  manner  upon  the 
edge  of  the  aperture  in  the  rim. 

Wards,  or  wheels,  were  among  the  most  important 
improvements  in  locks,  and  when  sufficiently  com- 
plicated were  considered,  especially  when  the  lock 
was  provided  with  numerous  and  strong  bolts,  as 
affording  nearly  perfect  security. 

Wards,  shown  at  B  and  C,  are  pieces  of  metal 
having  a  circular  curvature,  and  are  affixed  to  the 
interior  of  the  lock.  They  may  be  in  cross-section 
of  any  shape,  affording  sufficient  strength  to  resist 
the  usual  wear  and  tear  occasioned  by  the  motion  of 
the  key,  which  is  very  slight.  They  fit  into  clefts 
or  grooves  in  the  key,  which  turns  around  upon 
them,  and  prevent  the  lock  from  being  opened  ex- 
cept by  its  own  proper  key,  or  by  a  key  so  construct- 
ed as  to  avoid  them  altogether, 

0  is  a  ward-lock  key  aud  its  keyhole.  The  vari- 
ous parts  are, — 

a,  the?nain-ward,or&ri(;^c-   e,  bit,  or  web. 
ward.  /,  bow. 

b,  aiem,  or  body,  g,  eye, 

c,  pin,  h,  slot. 

d,  collar. 

D  shows  the  manner  of  opning  a  warded  lock  by 


means  of  a  false  key.  a  is  the  true  key,  the  wards 
of  which  are  somewhat  complex.  An  iustrument  b, 
covered  with  wax  or  soap  on  one  side,  is  insertett  in 
the  keyhole  and  turned,  receiving  a  perfect  impres- 
sion of  the  wards.  A  piece  of  wire  c  is  then  beat  into 
such  a  sliHpe  as  to  avoid  contact  with  these  when 
turned  in  the  lock,  withdrawing  the  bolt  with  aa 
much  facility  as  the  proper  key  would  do. 

This  is  a  s<fce/eton-key.  A  master-key  is  similar 
in  principle,  being  so  constracted  as  to  avoid  the 
wards  of  a  set  of  locka.  Such  keys  are  adapted  to 
locks  having  wards  of  the  same  general  form. 

The  period  of  the  invention  of  tumblei;-locks  (£) 
is  unknown.  Some  elabonte  e^Camples  are  exhibited 

Hf.  2DW. 
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in  the  French  treatise  before  referred  to,  published 
in  1767. 

The  tuTobler  is  a  lever  or  latch  which  falls  into  a 
notch  of  the  bolt,  and  prevents  it  from  being  shot 
until  the  tumbler  has  been  raised  or  released  by  the 
action  of  the  key.  A  simple  form  is  shown  at  E. 
The  bolt  has  two  BC|uare  notches  a  n  in  its  upper 
edge.  Behind  the  bolt  is  the  tumbler  b,  pivoted  at 
one  end,  and  having  a  projecting  stum^  c  at  the 
other,  which,  in  either  position,  locked  or  unlocked, 
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lUls  into  one  of  the  notchet  of  the  bolt  The  tum- 
bler most  first  be  lifted  by  the  key,  releasing  the 
ataiup  from  the  notch  in  tlie  bolt  before  the  key  can 
aet  on  the  latter  to  turn  it  either  way. 

Barron's  tumbler-lock  was  patented  in  1778.  Its 
principle  consisted  in  an  arrangemeot  "to  allow  a 
stump  on  the  tumbler  to  paas  through  an  opening  in 
the  bolt,  or  a  stump  on  the  bolt  to  paia  through 
an  opening  in  the  tumbler. " 

The  former  arranxBUient  is  shown  at  F.  This  lock 
has  two  tumblers  of  uiie(|ual  width,  each  having  a 
stump  or  stud  which,  when  the  lock  is  in  either  a 
locked  or  uulockcd  position,  resta  in  one  of  the 
notches  runreaented  in  the  bottom  of  the  gating  of 
the  bolt.  The  web  of  the  key  has  two  unequal  steps 
which,  when  the  key  is  turned  in  the  lock,  elevate 
the  tumblers  ei^u^ly  and  to  a  sufficieiit  bight  to  lift 
the  stumps  clear  oi  tha  lower  notclies  in  the  bolt 
and  bring  them  exactly  on  a  level  with  the  gating  or 
dot  in  the  bolt,  permitting  the  latter  to  slide  freely  ; 
whereas,  if  an  improper  key  ba  used,  they  will  be  either 
lifted  too  high  or  too  low,  so  that  it  cannot  nus. 

The  patents  granteil  for  locks,  both  in  England 
and  this  country,  since  Barron's  time,  have  been  very 
numerous.  Brahmah's,  patented  in  England,  1784, 
is  shown  at  ff.  It  hiu  a  central  barrel  a,  having 
grooves  in  which  are  a  number  of  sliders  e  c,  whoiu! 
ends  rest  againnt  the  spring.  Elach  of  these  in 
notched  at  a  diffi>rent  part  of  its  length,  ao  that  they 
must  be  uu«iaally  depressed  b.-fore  the  plate  e  caii 
enter  all  the  notches  simultaneously,  ana  allow  the 
barrel  a  to  turn  so  as  to  actuate  the  bolt  This  ix 
effected  by  a  stnd  <i  working  in  the  slot  on  the 
bolt  showD  at  J.  The  sliil'jr»  are  provided  with  . 
false  notches  to  increase  the  difficulty  which  a  bur- 
glar would  experience  in  finding  the  position  of  tlii^ 
true  ones.  The  key  /  has  longitudinal  slots  corre- 
sponding in  length  to  the  distance  which  each  slider 
mnat  be  depresseil. 

/is  an  exterior  view  of  the  lock,  and  /kIiowb  the 
form  of  the  bolt  and  the  mmner  in  which  the  rotation 
of  the  barrel  is  male  effeutive  in  throwing  the  bolt. 

The  patent  of  ilitchi'll  and  I^wton,  1816,  em- 
braced, amaiig  other  devices,  a  revolving  curtain  for 
closing  the  keyhole. 

A  detector  which  indicated  if  any  of  the  tumblers 
had  been  oreriifted  was  {ntented  by  Ruxton  in  1810. 

In  the  same  ywr,  Kemp  dnvised  a  lock  whose  slid- 
ers were  operated  by  a  set  of  small  concentric  tubeu 
In  the  barrel  of  the  key. 

Paper  secured  over  the  keyhole  to  indicate  tam- 
pering was  patented  by  Oottleib,  1829. 

At  the  present  da^,  the  aid  of  pbott^^phy  has 
been  called  into  requi^tion  as  a  detector. 

Two  phob^raphs  are  made  from  an  irreeular  pat- 
tern, one  of  which  is  placed  over  the  keyhole,  and 
the  other  is  retained.  The  American  Seal- Lock  Com- 
pany employs  eheiits  of  variegated  glass,  cut  into 
strips,  for  thlB  p-irpose.  Access  to  the  keyhole  can 
only  be  obtained  by  breaking  the  glo-ss,  which  of 
course  cannot  he  replaced.    See  Sral-lock. 

Chnbb's  lock,  1 818,  has  six  or  more  tumblers  turn- 
ing on  a  pin  common  to  all.  Each  of  these  mnst  be 
lifted  to  a  dilfKrent  bight  before  a  stud  on  the  bolt 
can  pass  through  a  continuous  aperture  formed  by  a 
slot  in  each  tumbler  when  all  are  in  their  proper 
position.  Should  either  of  the  tumblers  be  over- 
lifted  by  the  intro*luction  of  a  false  key,  it  is  held 
in  that  position  by  a  spring,  thus  indicating  that  the 
lock  has  been  tampered  with. 

In  yewell's  American  lock  (exhiUteii  in  England 
in  1851)  the  bits  are  interchangeable  on  the  stem  of 
the  key,  se  that  an  indeHuite  nnmber  of  combina- 
tions may  be  formed^  each  of  which  so  alten  tlie 


relative  position  of  the  tnmUen  at  the  moment  of 
locking  that  they  can  only  be  brought  into  position 
to  allow  the  bolt  to  be  withdrawn  by  the  same  ar> 
rangenient  of  the  bits.  There  are  three  fiets  of  Uts, 
the  two  nearest  the  keyhole  falling  to  a  common  level 
when  tlie  key  lb  withdrawn,  while  those  of  the  third, 
whit^b  are  inaccessible  lo  the  *' feeling"  derieeji  of  the 
barglar,  remain  at  the  differ)  nt  bights  to  «-hich 
they  were  lifted  by  the  key  through  the  nwdium  of 
the  other  two.    See  Per»iutatios-U)ck. 

It  has  been  proposed  to  constnirt  locks  with  clock- 
work attachments,  so  that  they  cannot  be  opened, 
even  with  their  proper  key,  untU  a  regulated  iutervsl 
of  time  has  elapsed.  Mr.  Kutherford  of  Jedbui;;^ 
Scotland,  iwtcnted  a  lock  of  this  description  in  1831. 

A  circular  stop-plate  is  platted  against  the  end  of 
the  bolt  of  the  loi-k,  and  so  adjiuted  that  the  bolt 
cannot  be  withdrawn  until  a  particular  notch  in  the 
rim  of  the  circular  plate  is,  by  means  of  clock-work, 
brought  oi>positc  the  end  of  the  bolt. 

Locks  oaving  pins  or  pii>e-shaftB  fitting  in  the 
pipe  or  barrel  of  a  key  can  only  be  oitened  from  one 
t-ide,  but  thone  adapted  for  keys  witJi  a  solid  stem 
can  be  opened  from  either  side.  In  the  latter  caie^ 
ontr  one  half  the  ke^  arts  at  onoe. 

The  variety,  both  in  the  form  and  nomenclatnte 
of  locks,  is  very  great.  Not  all  of  the  English  trade 
terms  for  locks  obtain  with  us.  The  fotfowing  is  a 
summary ;  some  of  the  distinctionB  are  evjden^ 
others  will  be  explained  :  — 

A  bolt-lock  is  one  the  bolt  of  which  can  ooly  he 
driven  or  withdrawn  by  the  action  of  a  key. 

A  lateh-loek  can  be  opened  by  a  knob  on  the  in- 
side, but  requires  the  use  of  a  key  on  the  outside. 

Ii^-door  and  out-door  locks,  on  the  respective  sides 
of  a  door. 

Door-locks  are  known  as  iron-rim,  broBS-crte,  or 
1/iortise,  according  to  the  qualitv  or  mode  (tf  fitting. 
The  dratc-bndc  has  a  bolt  capable  of  three  positiont^ 
locked,  lateked,  or  open.  The  apring-tUxk  is  a  wooden 
door-lock  of  inferior  quality: 

The  dead-lock  or  eloatt-lock  has  a  single  bolt. 

The  ttrO'Mt  has  a  latch  and  bolt 

The  three-bolt  has  the  addition  of  an  interior  bolt 
not  o[>eratable  from  the  outside  by  any  means. 

The  hwb-loek  and  riwj-lock  are  so  named  from 
the  forms  of  their  handles. 

The  right-hand  and  Itfl-hand  locks  are  for  door  to 
swing  to  the  right  or  to  the  left 

A  dormant-lock  u  one  baving  a  boh  that  will  not 
close  of  it'^if. 

A  ^rring-lode  n  one  whose  bolt  is  protracted  by  n 
spring. 

A  rim-loek  is  named  from  its  shape. 
iranf-Iocks  are  so  ralletl  from  having  tmnb  cor- 
responding to  clefts  in  the  key,  into  which  tbey 
ninst  enter  bffore  the  key  can  be  tnmed.  They  are 
known  as  one-urard,  turo-ward,  etc,  according  to 
number ;  the  round  wanis  being  sometimes  called 
xoheeh,  as  one-whetl,  two-wheel.  The  ^ape  of  the 
ward  sometimes  gives  s  name,  as  h-wead.  Toward, 
Z-imnf.  If  the  ward  be  cast  solid  instead  beii« 
made  of  a  bent  strip,  the  lock  is  termed  mdid-ward. 

A  loL'k  without  wards  is  a  plain-lode. 

Straight- focka  have  a  plate  screwed  flat  against 
the  woodwork  :  ettt-locks  are  inserted  into  the  wood* 
work,  so  as  to  lie  flush  therewith,  ifortiae-locks  nn 
alipi>ed  into  a  mortise  cut  into  the  edge  of  the  door. 

Titmbler-locka  have  one  or  more  pivoted  pieces, 
called  tumbler$,  provided  with  a  lug  or  dog  fitting  a 
notch  in  the  bolt,  from  which  the  dog  must  be  re- 
leo-sed  before  the  bolt  can  be  thrown. 

The  letter,  puzzle,  permutation,  or  eombiaaiion  lock 
has  usually  a  series  of  notched  rings,  which  must  be 
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turned  until  all  the  notches  are  in  line  in  order  to 
enter  or  withilrRw  the  bolt. 

Wheel-locks  are  those  in  which  one  or  more  wheels 
fonn  a  part  of  the  interior  mecbanism. 

Detector,  proteUor,  paranoptic,  vibrating 'guard, 
compound -lever,  dejiance,  duplex,  ddertt,  holdfast, 
drUl'proqf,  are  among  the  nainra  ffiven  by  inventors 
to  rarioua  deacriptions  of  patented  locks. 

The  atodt-lode  is  an  ontxide  wooden  lock  for  tta- 
Wea,  gates,  etc. 

D-locks  and  P-locks  are  gate-locks  of  fbnns  resem- 
bling thosH  letters. 

Many  locks  are  known  by  their  adaptation  to  spe- 
cific uses ;  as,  cabinet,  cupboard,  bookctae,  dejtk,  port' 
able  desk,  table,  drawer,  box,  cuddy,  chest,  carpet-bag, 
valiae,  trunk,  etc.,  locks.    See  Uitt,  p.  1342. 

2.  {Hydratdie  Engi-neering.)  a.  An  inclosare  in 
a  canal  between  gates,  where  boats  are  raised  and 
lowered.    See  Casai- 

The  parts  of  a  canal-lock  are,  — 

The  head-gale  and  tail-gate,  which,  with  the  side- 
toeUls,  inclose  the  lock-cJ^tmAir.  They  are  made  of 
framing  with  leaf-planking  nailed  and  bolted  there- 
to. 

The  clap-sill  or  mUer-sill,  with  two  branches,  is 
the  framing  againnt  which  the  lower  edge  of  the  gate 
shuts. 

The  hollow-quoin  is  the  recess  in  the  masonry  oc- 
cupied by  the  heel-p'ist  of  the  gate. 

The  head-bay  or  head-croum  is  the  canal  above  the 
lock. 

The  tai'-bay  or  afl-bay,  below  the  lock-chamber. 
The  lift  is  the  amount  of  fall  overcome  by  the 
lock. 

The  lift-wall  ia  the  wall  at  the  foot  of  the  head- 
gate. 

A  canal-lock  is  a  device  by  which  boats  are  passed 
from  one  level  to  another.  It  consvita  of  a  basin  be- 
tween the  levels,  having  a  pair  of  gates  at  each  end 
communicating  with  the  respective  level.  Fig.  2981 
shows  a  vertical,  longitudinal  section  a,  a  plan  b, 
and  views  of  the  upper  and  lower  gate  e  d. 

e  is  the  lock-chamber ;  the  tloor  is  called  the  invert, 
and  is  lined  with  masonry.  The  floor  of  the  upper 
end  is  even  with  the  nnper  level,  and  the  lower  floor 
wiUi  the  lower  level.  The  gates  are  shown  »tg^  ; 
thxy  tntn  npon  their  hingeing  ends ;  when  shut,  they 
close  against  each  other,  presenting  an  angle  up  hill 
against  the  force  of  the  water.  When  a  lx)at  is  to 
ascend,  the  lower  gates  are  opened,  the  boat  floated 
into  the  chamber,  and  the  gates  closetl.  Water  is 
then  allowed  to  pass  by  underground  conduits  m  m 
to  the  chamber,  until  it  is  even  with  the  water  of 
the  opper  level ;  the  upper  gates  are  then  opened 
and  the  boat  floated  out  In  descending,  the  boat 
is  floated  into  the  full  chamber,  the  upper  gates 
closed  ;  the  water  in  the  chamber  allowed  to  pa^a 
from  the  latter  by  the  conduits  n  »  to  the  lower 
level,  until  the  level  of  the  water  on  each  side  of  the 
lower  gates  is  eveu,  when  they  are  opened  and  the 
boat  floated  out. 

The  EUesmere  and  Chester  Canal,  England,  crosses 
a  quicksand  in  Cheshire,  at  which  place  ca8^iTon 
lociES  and  lock-gates  were  made.  The  locks  (B  O 
rise  17  feet,  are  founded  upon  piles,  and  formed  of 
cast-iron  plates  and  girders.  The  leaves  of  thegates 
have  cast-iron  heads,  heels,  and  ribs,  in  separate 
jdeees  with  flanges,  which  are  fastened  tocher  with 
nuts  and  screws ;  the  whole  is  covered  with  wooden 
planking.  The  docks  and  gates  are  stated  to  have 
^▼en  good  satisfaction. 

The  complete  canal-lock  wa^  invented  by  Dionisio 
and  Pietro  Domenico  in  1481,  consisting,  as  it  did, 
of  a  lock-chamber  inclosed  by  a  double  \ia.a  of  gates. 


This  invention  soon  spread  throughout  Europe,  and 
Leonardo  da  Vinci  erected  six  of  them  at  the  junc- 
tion of  the  two  canals  of  Milan,  1497.  The  fall  was 
17  Milan  broaso.    {Miian  brtuto  =  1.7SS  £ngliA 

feet. 

In  1186,  Alberto  Pitentino  converted  the  Mincio 
into  a  canal  and  restored  it  to  its  ancient  course, 
from  whence  it  had  been  diverted  by  the  Romans  in 
the  time  of  Quintus  Curtius  HostUios.  Cresy  dates 
the  introduction  of  locks  from  the  period  of  the 
building  of  this  canal.  It  was  a  curious  contrivance 
called  a  conch,  with  a  balance-lever  and  hanging 
gate,  which  somehow  opened  to  allow  the  boats  to 
pass.    This  was  used  at  Govemolo,  to  dam  up  the 


Fig.  2981. 


waters  of  the  Mincio  on  the  aide  of  Mantua.  It  was 
probably  a  kind  of  sluice.  See  Cresy's  "Ency.  Civil 
Engineering,"  pp.  186-188. 

The  first  canal-lock  in  England  was  constructed 
by  John  Trew  of  Glamoiganshire  for  the  Exeter  Ca- 
nal. The  lock-chambers  were  SOO  feet  in  length, 
80  in  breadth  at  top,  50  at  the  bottom.  The  gates 
were  in  pairs,  at  each  end,  25  feet  high,  and  each 
leaf  20  feet  wide,  furnished  with  iron  and  brass  work 
that  they  might  be  moved  with  facility.  Sluices 
were  made  to  admit  and  remove  the  water  in  lock- 
ing. The  ol^ect  was  to  ascend  to  a  level  in  the  river 
Ex,  above  a  weir  constructed  across  the  river. 

This  acconnt  disjiroves  the  statement  that  locks 
were  introduced  into  England  by  Vermuyden,  a 
;  I>utch  engineer,  in  the  time  of  Charles  1. 

A  subsfltute  for  the  lock  is  found  in  the  eoMol-lift, 
which  is  used  in  some  cases,  bat  not  with  boats  of 
large  capa<;ity.    See  Lift,  CaIIal. 

b.  An  emlmnkment  or  structure  confining  the  wa- 
ters of  a  canal  or  race.    A  ireir  or  guard-lock. 

3.  {Printi}tg.)  To  wedge  up  a  form  in  a  chase  by 
means  of  ^tcks  and  quoins. 

4.  A  cotter  or  key  ;  as  the  one  which  fastens  the 
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cap-square  over  the  trannion  of  a  nxtnnted  caiiiioQ. 
A/oretoct. 

fi.  {Fire'arms.)  The  firing  appaivtus  of  a  gun, 
usually  couaisting  of  a  trigger,  aear,  hammei:;  and 
munspring.    See  Gun-lock. 

6.  A  faateniag  for  the  ends  of  a  hoop  which  in- 
doaes  a  hale.   See  Bale-tie. 

7.  {Vehicle.)  a.  A  device  to  keep  a  wheel  from 
taming  In  descending  a  hill.  See  waook>lock  ; 
Cakriaok-lock  ;  Car-bkakb,  etc. 

b.  The  swerving  to  the  right  or  left  of  the  fore 
carriage  of  a  vehide,  deviating  from  the  line  of  di- 
rection of  the  bind  wheels  ancTthe  trend  of  the  car- 
riage proper.  It  is  called  the  haw  or  the  gea  lock 
respectivel;,  according  as  it  is  to  the  left  or  the 
right  of  the  driver, 

8.  {Flattering.)  The  prdeetitm  of  the  plaster  or 
cement  behind  th«  lath^  which  keeps  it  from  &UiDg 
or  scaling  off. 

See  under  the  following  heads  :  — 


AIr4ook. 

Loek-padclle. 

Almrm-lock  to  tills. 

Lock-pteca. 

Lack-pallej< 

BoFt. 

Lock-nil. 

Book.«dgt  loA. 

Lockjaw. 

Box-lock. 

Lock-illl. 

Broaeh 

Loek-aUtch. 

Bar^iMlsnn  lock. 

Lock-up  tsItci 

Cansl-loek 

Loek-welr. 

OaaiuB'lock. 

UMckloek. 

CuMknrloA 

Uortlw4ock. 

Osgriigo^ock. 

HUltlIKe  DOlfc 

OuwtlodL 

NIght-tatoh. 

CoM-loek. 

Nut-lock. 

Coll-doM  loek. 

Ow^lock. 

OlHek-lock. 

Padtoek. 

ChHt-kM*. 

Peieiwloo-lo^ 

Clup-lodc 

FermutMlon-losk. 

Dead-loek. 

Pkno-loek. 

IMaetorJook. 

Hek-loek. 

IHiUoek. 

Pnnle-toek. 

Dog. 

Babbeted  kwk. 

Door4ocl(. 

Bevwdble  look. 

Doabhloek. 

Blm-kiek. 

Diaww-lock. 

nugkMk. 

FOKO. 

Bae»-k>ek. 

Firelock. 

Rowlock. 

VUnt-kMk. 

Bunil  lock. 

Forelock. 

Bafa-lock. 

Fqjw-lock. 

BMh-lock. 

Otiud-Iock. 

Screw-lock. 

Omi-loek. 

Seal-Ack. 

Hasp 

6!i  utter-lock. 

HMp-kwk. 

K«epw. 

Spring-lock. 

Kmy. 

Staple-lock. 

Kfl7-&Btaaor. 

Stump-lock. 

Keyhole  protector. 

TcntJtloa-loek. 

UUch. 

Tide-lock. 

UUch-ker. 

TlU-lock. 

Lettmslock. 

Time-lock. 

Un-chaln. 

TruBk-Iock. 

Uft-ciiainber. 

Tumbler. 

UlMateh. 

Tumbler-lock. 

LUt-loek. 

Tuik. 

Locker. 

TallM-lock. 

Lock-flle. 

Wa^jon-loek. 

Iiook-fUe, 

Wiml-kMA. 

Lockla^forcepe. 

Wbeel-loek. 

Lock-nut. 

Wludow-lo^ 

look-baj.  {ffydraulic  Eitgineering.)  The  pond 
or  apace  of  water  between  the  gates  of  a  canal-lock. 

lK>ok-oliain.  {Vehicle.)  A  chain  employed  to 
lock  the  wheels  by  attaching  ,a  part  of  the  rim  to 
some  non-rotating  part  of  the  vehicle.  Or  a  chain 
by  which  is  secnjfd  to  tiie  Tebicle  a  iJeid-^laU,  on 
WDich  the  wheel  rides  in  descending  a  hill.  A  dcid^ 
chain. 

Look-ohamlMr.  (Hydraulic Sngineeriitg.)  That 

Kt  of  a  ctuial-lock,  between  the  gates,  in  which  a 
t  rises  or  sinks  to  the  level  above  or  below.  See 
Canal-lock. 

Look-ormmp.  An  implement  used  to  restrain  the 
spring  in  putting  the  iiarts  of  a  gan*lock  together. 


Look'er,  (Ifautical.)  A  coin|iartment  in  a  ship 
for  stowing  awav  things. 

The  chain-lockers  are  centered  around  the  foot  (J 
the  maiu-mast. 

Shol-lockers  are  recesses  and  shdves  for  shot. 

Lockers  in  the  cabin  are  for  various  articles,  aa- 
sweriiiK  to  closets,  and  may  be  fastened  by  a  lock. 

iKKik'et  1.  {Arms.)  That  part  of  a  It^athera 
sword-scabbard  where  the  lock  is  fastened. 

2.  {Jevxlry.)  a.  The  fastening  of  a  nedtlace,  ete. 

h.  A  fjcold  case  with  a  snapping  cover,  atul  adapttd 
to  contain  hair  or  a  miniature. 

iKMk-Ole.  A  slitting  filc^  knife-shaped,  for  cut- 
ting out  the  wards  in  the  hit  of  the  key.    See  File. 

ZiOOk-4l'eiv'  Cran^ii  A  pair  of  feaden  or  bia- 
zen  chfeks  for  a  vise. 

Irfxtk-gate.  {Hydraulic  Engineerinig.)  A  pair 
uf  closed  doors  at  one  end  of  a  canal-lock,  to  <«nfine 
the  water  in  the  chamber.  The  gates  at  the  end  of 
the  lock-chamber  are  respectively  the  head-^ala  and 
tail-gateM.    See  Canal-lock,  )).'440. 

The  lock-gate  consists  of  two  leavea^  each  having 
a  top  and  bottom  cross-piece,  dtsgonal  brace,  gvota- 
postf  also  known  as  a  heisl-post;  and  miter-pott,  also 
known  as  a  me^ing-post.  One  pair  of  eates  consti- 
tute the  head-gale  ;  the  lower  ^r  ftom  the  tail-gate ; 
the  two^  with  the  tide-walls,  inclose  the  loek-diam- 
ber. 

iKKdt^uAdb.  {HgdratUie  Biiffiiuering.y  The 
alnice-board  or  sUdiug^jate  in  a  slnioeway. 

Irf>ck-boIe.  The  recess  in  a  musket-stock  to  re- 
ceive the  lock. 

lACklllf^for'omM.  A  light  forceps  whose  snci 
are  autamatically  locked  when  dosed  ;  used  for  va- 


LoekUig-FOnqa, 


rious  purposes,  such  as  holding  a  sponge  tent  in 
uterine  operations,  for  carnring  lint,  etc. 

Lookvig'^dats.  1.  {Uorology.)  Or  ooim^-icAtti. 
A  notched  circular  plate  on  the  great  wheel,  whoK 
notches  receive  the  end  of  a  lever  attached  to  the 
l^ng  piece,  and  by  which  the  number  of  strokes  is 
goveroe(l. 

2.  {Vehicle.)  A  plate  on  a  vehide  to  tske  the 
wear  of  the  fore-wheel  when  the  vehide  is  tniniiig 
short.    A  rttb-plate. 

IiOCk-aalL  One  of  the  pins  by  which  the  psits 
of  a  gun-lock  are  secnred  to  the  hek-alaU.  In  thr 
old  form  of  lock,  they  are  the  UtmSttr-pittj  aww- 
tpring'aerew,  xar-pin,  Mdlescreto  jiim,  hammer-naU, 
kammer-tpring  Krew. 

IrfXtk-oat  A  supplementary  nnt  screwed  don 
upon  a  primary  one,  to  prevent  its  shaking  loose.  A 
jam-Hut,  cAecfc-mrf,  or  pinchittg-nuL 

A  nui-lode  is  a  means  for  preventing  a  nut  fivn 
turning.    See  Nut-locr. 

iKMsk-^pad'dls.  {Hydraulic  Sttgimeerin0.)  A 
sluice  for  filling  an  empty  lock-chamber. 

IaOok-^}ieoe.  In  guns  of  the  old  consbuctioD, 
a  lug  cast  just  alongside  <^  the  vent  for  the  attack- 
meat  of  tha  lock. 

lAOk-^ilate.  That  plate  on  which  the  pacts  of  s 
gun-lock  are  fastened,  and  which  is  screwed  to  the 
Ktouk. 

iKKtk-pnllay.  {MoiAinery.)  Two  pulleys  fonoed 
to  rotate  together  or  separately,  at  will.  One  of  them 
slips  on  a  splim,  and  nas  a  pin  wMch  locks  into  a 
hole  in  the  face  of  the  other  pulley.    See  Pullet. 

Look<«alL   {Carpentry.)   Of  a  dooMraow,  tk 
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tntlisvene  piece  which  sep«ratea  the  nuiv  doorway 
from  the  open  sptce  abore  it,  which  is  usotlly  occu- 
pied by  a  ^azed  sash.    A  tratumn. 

Look'raxn.  ifitbrie.)  (Fr.  Loeronan,  a  town  of 
Bretafi^e.)   A  hempen  cloth. 

Look'rand.  (jtfojmrjr.)  A  eonTse  of  bond- 
stones. 

Lock-saw.  A  cpnqNUMOw  uaed  in  catting  seats 
for  locks  in  doors.  It  has  a  fine,  taper,  mxible 
bladfl.    See  Compabs-saw. 

lAck-noraw.  The  screw  whidt  fastens  the  gan- 
lock  to  the  stock. 

IiOck-BdU.  {Eydraalie  BKffinearing.y  A  piece 
of  timber  at  the  threshold  of  a  eanal-Iock,  with  a 
chamfered  edge,  against  which  the  gates  shnt 

IaOck-«titolL  A  sewing-machine  stitch  in  which 
the  lower  thrrad  is  made  to  pass  over  the  upper  one, 
simply  interlocking  therewitn.    See  Stitch. 

IfOok-tooL.  A  cramp  used  in  putting  the  parts 
of  a  gun-lock  toother 

jLook-ap  Btauftf-vmlvm.  A  safety-valve  which 
is  so  inclosed  that  weight  cannot  be  anrreptitiously 
added  to  the  lever ;  as  in  the  example,  in  which  the 
lever  and  weights  are  inclosed  in  a  lock-up  chamber 
which  the  steam  does  not  enter,  so  that  they  are  secure 
from  access  hy  any  not  possessed  of  the  key,  and  can 
be  inspected  at  any  time.  A  rod  paaring  through  the 


Lack     ayXy  Yalvt. 


chnmher-top  enables  the  engineer  to  blow  off,  but 
alTonls  no  facility  for  holding  down  the  valve. 

The  lock-up  valve  was  a  feature  in  the  specifica- 
tion of  a  locomotive,  for  which  a  prize  was  offered  in 
1829,  and  won  by  Stephenson's  "Rocket." 

IiOOfc-Wu'oiL  A  device  to  impede  or  arrest 
the  motion  ofone  or  more  wheels  of  a  vehicle  when 
descending  a  hill,  or  when  it  is  desired  to  prevent 
its  being  movinl.    See  Waoon-lock. 

Iiook-weir.  A  weir  having  a  lock-chamber  and 
gates. 

ZiO^OO-mo'ttTe.  A  self-moving,  traveling  steam- 


Tatt's  patents  of  1769  and  1784  included  the  uses 
of  steam-engines  for  ranning  carriages  on  kn^  bat 
he  never  made  any  snch; 

A  locomotive  was  made  by  Cugnot,  a  Frenchman, 
in  1709.  It  is  still  preserved  in  the  museum  of  the 
Conservatoire  des  Arts  et  Metiers  at  Paris,  and 
is  described  8.1  having  a  copper  boiler,  much  like  a 
common  kettle,  and  a  |uiir  of  18-inch  single-acting  j 
eylinden,  which  opentted  a  single  drinng-wfaeel 
nm^^iened  on  its  periphery.  Hornblower's  stMm> 
carriage  had  the  same  date,  1789. 

Symington  showed  a  mo<lel  of  a  steam-carriage  in 
Edinborgh  in  1770.  It  was- a  long>coupled,  four- 
wheeled  carriage,  the  boiler  and  engine  behind,  a 
coach-body  on  the  osnal  springs,  and  in  front  the 

rd,  wlio  govoned  the  fore-wheels  by  a  Um.  To 
ptston-md  was  attadied  a  rack  gearing  into  a 


pinion  on  the  driving-wheel  a.xle.  The  writer  cannot 
Rtate  whether  the  said  pinion  waa  a  rat<;het,  and  al- 
lowed the  rack  to  slip  back  on  its  return  stroke,  nr 
whether  it  was  thrown  out  of  gear  in  returning  while 
the  cylinder  on  the  other  side  became  effective.  Ita 
mode  of  voapliug  the  power  to  the  running>gear  re- 
sembled, in  some  respects,  his  steamboat. 

In  1784,  William  Murdoch  of  Redruth,  Cornwall, 
England,  while  iu  charge  of  the  Boulton  and  Watt 
puniping-engine,  made  a  locomotive  wherein  a  lamp 
supplico  the  heat.  Determining  to  give  it  a  trial  on 
a  road,  he  lit  the  lamp  beneath  the  boiler,  and  as 
soon  as  the  woiking  parts  were  thrown  into  gear, 
the  thing  started  and  got  away  from  him,  he  fofiow- 
ing  it  along  the  lane  at  full  speed.  The  night  was 
dark,  and  tne  locomotive  met  and  scared  the  clergy- 
man of  the  parish,  who  raised  a  cry  of  distress, 
thinking  he  had  met  the  Evil  One.  This  locomotive 
was  exhibited  before  the  Institution  of  Mechanical 
Engineers  in  1650,  66  years  after  its  construction. 

Oliver  Evans  of  Philadelphia  obtained  a  patent  in 
Maryland  in  1787  for  the  exclusive  right  to  make 
steam-wagons  for  roads  and  railways.  The  details 
of  the  invention  ar«  not  known  to  the  writer.  His 
descendants  in  the  third  generation  are  yet  invent- 
ing. He  is  entitled  to  the  credit  of  first  making  the 
double-acting  high-pressure  steam-engine  a  success. 
In  1801,  he  built  a  floating  dre^ng-machine, 
to  which  he  fitted  wheels  connectm  with  the 
engine,  and  conveyed  it  1^  nnles  to  the  place 
of  launching.  See  Hiaii-pREssuRK  Steam- 
engine. 

It  is  stated  that  about  1808,  a  Mr.  Freder- 
icks made  a  locomotive  for  a  silver-mine  in 
Hanover.  The  principles  of  construction  are 
unknown. 

In  1800,  a  locomotive  to  be  driven  by  hot 

air  was  constructed  by  Niepcc  at  Chuons, 
France. 

Trevetliick's  locomotive  had  a  single  cylin- 
der, laid  horizontally  below  the  bottom  or  front 
iiart  of  the  boiler,  its  reciprocating  piston-rod 
being  connected  by  anothra"  rod  with  a  crank, 
at  the  midlength  of  an  axle  which  carried  a 
fly-wheel  and  a  pair  <^  cog-wheela,  which  ^red  into 
other  spur-wheels  on  the  axle  of  the  driving-wheels. 
The  engine  was  run  npon  a  railway  at  Mer^yr-Tyd- 
vil,  in  1802,  and  drew  ten  tons  in  aildition  to  its 
own  load  at  the  rate  of  five  miles  per  hour.  Vivian 
was  associated  with  Trevethick  in  the  patent.  It 
was  high-pressure,  non-condensing,  ana  exhausted 
into  the  chimney.  It  may  be  coiuidered  the  firat 
locomotive  to  run  on  rails  or  trams. 

Blenkinsop's  locomotive,  in  1811,  gave  still  better 
satisfaction  to  its  owners,  and  it  was  usefully  em- 
ployed at  the  Middleton  Colliery  in  hauling  coals  on 
a  tramway,  the  engine  having  spur-wheels  woiking 
into  a  rack  on  one  side  of  the  track.  Tlie  engine 
(,A,  Fig.  2984)  was  otherwise  supported  on  four 
wheels.  The  fire  was  built  in  a  laige  tube  passing 
through  the  boiler,  and  the  tube  was  bent  np  at  the 
end  to  form  a  chimney.  Two  vertical  cylinden 
were  placed  above  the  boiler,  and  the  pistons  were 
connected  by  cross-heads  and  connecting-rods  to 
cranka  on  the  axles  of  apnr-pinions,  which  oeaicd 
into  the  main  spur-wheel,  which  formed  the  oriver. 
It  was  long  used  on  a  colliery  railway  between 
Leeda  and  Middletown,  Si  miles  distant,  and  per- 
hafiswasthe  first  successful  locomotive  in  regular 
use.  It  drew  trains  of  30  tons  weight  miles  per 
hour. 

In  1812,  Blackett  made  a  series  of  experiments 
which  proved  that  the  expedient  of  a  piniob  and 
rack-rau  was  unnecessary ;  and  Ch^man  patented  a 
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locomotive  with  eight  wheels  driven  by  gearing  for 
tlie  [mrpoae  of  incraasing  tlie  tractive  ulheslou.  In 
the  same  year,  Bmnton  invented  a  ineaDs  of  driving 


A,  B'enliiump'a  Loromotitt  (ISU). 

B,  HrdUy^f  Locomotive  (1813). 

a  locomotive  by  two  propellprs  consisting  of  jointed 
rods  int^dcd  to  imitate  the  action  of  the  hind  legs 
of  a  horse.  Anali^iu  coatrivancea 
were  adopted  by  Gordon  and  Gur- 
ney. 

In  the  spring  of  1813,  William 
Hedley  built  a  locomotive  with  four 
smooth  drive-wheels,  to  run  on  a 
smooth  rail.  The  machine  failed 
to  accomplish  much,  on  account  of 
its  small  boiler.  Hedley  thRreupon 
the  same  year  built  another  engine 
(shown  at  B,  Fig.  2984),  having  a 
return-flue  Iwiler,  and  mounted  on 
eight  driving-wheels,  which  were 
conpled  together  by  intermediate 
gear-wheels  on  the  axles,  and  alt 
propelled  by  a  gear  in  the  center, 
driven  by  a  pilman  from  the  walk- 
ing-beam. See  "Who  Invented 
the  Locomotive-Engine  t"  London, 
1858,  written  by  O.  D.  Hedley, 
the  son  of  the  inventor. 

Hedley's  locomotive  was  objecteil 
to  by  residents  of  Newca-stle,  on 
acconnt  of  the  smoke.  He  there- 
fore passed  the  smoke  into  a  large 
receivtr  («),  and  turned  the  exhaust-steam  upon  it. 
From  th»  receiver  the  steam  and  amoke  were  con- 


veyed by  a  iHpe  (6)  to  the  chimney,  which  device 
soon  devefoped  into  the  steam-bUst. 

"  PnSing  Billy  "  was  at  work  more  or  lesa  nntil 
1862,  wheu  it  was  laid  up  as  a  memorial  in  the 
British  Patent  Utlice  Museum.  Uedley  died  in 
1842. 

In  1815,  Do<lds  and  Stephenuon  patented  an  engine 
(shown  by  side  and  end  views,  Fig.  2985),  in  which 
the  power  might  be  applied  either  thron|;h  wrists 
at  angles  of  90"  to  eairh  other  on  the  driniig-wbtiel, 
or  an  endless  chain  working  in  gearing  on  the  axles. 
A  jwtent  was  taken  out  in  the  succeeding  year  by 
Losh  And  Stephenson,  embracing,  among  other  fea- 
tures, a  series  of  cylinders  communicating  with  the 
water  in  the  )>oilfr,  and  liaviug  pistons  with  rods  at 
their  lower  ends,  which  wi>re  caus«l  to  press  Qfrnn 
axles  having  vertically  movable  bearings,  so  as  to 
keep  the  wheels  down  when  running  on  an  uneven 
track.  Their  lirst  engine  is  stated  to  have  been 
made  for  the  Killingworth  lioilway,  and  their  en- 
gines were  employed  on  iron  tracks  by  the  Stockton 
and  Darlington  liailwav  in  1825,  and,  later,  at  the 
Newcastle  collieries.  'I'he  locomotive  in  the  Stock- 
ton and  Darlington  Railway  had  two  vertical  cylin- 
ders, and  the  unving-ahaft  bad  cranks  at  an  angle 
of  90'.  The  axles  of  the  wheels  were  coupled  by  an 
endless  chain  [Mssiiig  around  both  axles. 

In  1829,  the  Liverpool  and  Manchester  Railway, 
then  the  most  extensive  and  finished  work  of  the 
kind  ever  undertaken,  was  completed,  and  the  di- 
rectors offered  a  rewanl  of  jG  SOO  for  the  best  loco- 
motive, which  ahoiild  fulfill  certain  imposed  condi- 
tions. Among  these  were,  that  it  was  to  i-onsnme 
its  own  smoke,  draw  three  times  its  own  weight  at  a 
rate  of  not  leas  than  10  miles  an  hour,  and  the  boiler- 
pressure  was  not  to  exceed  50  jiounds  per  square 
inch.  The  weight  was  not  to  exceed  six  tons,  nor 
the  coat  £.  550. 

Three  engines  competed  for  the  priie  :  the  "  Rock- 
et," constructed  by  George  Stephenson  ;  the  "  Sans- 
pareil,  by  Timothy  Hackworth  ;  the  "Novelty,"  by 
Messrs.  Bntithewaite  and  Ericsson. 

The  "Rocket"  weighed  4  tons  6  cwt.,  and  its 
tender,  with  water  and  coke,  S  tons  4  cwt.  It  had 
two  loAde<l  carriagea  attached,  weighing  a  little 
over  9  tons  10  cwt  The  greatest  velocity  attained 
vna  24^  miles  per  hour,  and  the  average  consnmp- 


Doddt  and  SUpktnson  LotomaUtt  (18U)> 


tion  of  ooke  per  hour  217  pounds. 
2980. 


See  At  Fig. 
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The  "  Sausfwriel "  attained  a  speed  o(  22  J  miles 
per  lioiir,  but  with  an  expenditure  of  fuel  per  hour 
of  692  pounds. 

The  "Novelty"  carried  its  own  water  and  fueL  In 
consequence  of  succewire  accidenta  to  the  working  ar- 
rangements, this  en^ne  was  withdrawn  from  comrteti- 
tioD.  A  fourth  engine,  the  "  Petaeverance, "  by  Bur- 
stall,  not  heing  adapted  to  the  track,  was  withdrawn. 

The  opening  of  the  Liverpool  anil  Manchester 
Railroad,  September  15,  IS29,  was  an  era  in  civili- 
zation, and  perhaps  the  Krst  victim  to  tht^  iron  horse 
waaslainon  that  day,  —  Mr,  HuskisMon,  Home  Secre- 
tary in  the  British  Cabinet.  Eight  locomotives  were 
oaed  on  that  day,  and  white  the  engines  were  water- 
ing at  the  Parkside  station  acme  of  the  (guests  de- 
scended to  the  road.  While  Mr.  HuKkisson  was 
talking  to  the  Duke  of  Wellington,  the  famous 
"  Rocket  "  came  by,  knocked  down  Mr.  Husktsaon, 
and  the  wheels  passed  over  his  left  leg.     He  was 

gitced  on  board  the  "  Northumbrian,  driven  by 
wrge  Stephenson,  who  conveyed  him  1 5  miles  in 
25  minutes,  at  the  rate  of  38  mites  an  hour,  the 
moat  marvelous  achievement  yet.  Mr.  Huskiason 
died  the  same  night  at  Eccles. 

The  "  Rocket  '  engine  was  superseded  in  1837, 
being  condemned  for  life  to  the  collieries.    Hero  it 

Cved  itself  capable  of  a  rate  of  60  miles  an  hoor  ; 
.  l)eing  again  convicted  of  levitv  while  on  duty, 
it  was  cashiered  and  its  place  tilled  by  heavier  ma- 
cUnes  of  12  tons.  After  a  few  yeam  of  inglorious 
retirement,  some  one,  not  totally  oblivious  of  how  it 
would  look  in  history,  recalled  the  old  soldier  from 
his  limbo,  and  now  he  enjoys  the  comjrany  of  his 
elder  brother,  Hedley's  "  Pntfing  Billy,"  in  the  Eng- 
Ii.sh  Patent  Musenm. 

In  Fig.  2986,  is  an  elevation  of  the  "Rocket." 
Tlieboiler  a  isacylinderO  feet  long,  and  has  25  tubes. 
This  feature  was  due  to  Mr.  Henry  Booth,  though  a 
tubular  boiler  had  been  patented  by  M.  Scguin 
in  France,  in  1828.  The  nre-lx>x  b  has  two  tubes, 
communicating  with  the  boiler  below  and  above, 
and  is  surrounded  by 'an  exterior  casing,  into  which 
the  water  from  the  boiler  Hows  and  is  maintained 
at  the  same  level  aa  that  in  the  boiler. 

Bis  A  longitudinal  vertical  section  of  r  modem 
English  locomotive.  The  boiler  is  surrounded  by 
two  casings,  one  within  the  other,  united  by  stays. 
The  tubes  a  ore  of  brass,  124  in  number,  and  the 
boiler  has  longitudinal  stays  connecting  the  ends. 
b  is  the  smoke-box,  into  which  the  blast-piite  c  dis- 
charges, d  is  the  steam-dome,  into  which  the  steam 
from  the  upper  part  of  the  boiler  enters,  its  amount 
being  governed  by  a  regulator  controlled  by  a  winch. 
This  serves  to  obviate  in  great  degree  the  effects  of 
priming.  The  steam-pipe  e  has  two  branches,  each 
entering  one  of  the  boxes  containing  the  valves  by 
which  the  flow  of  steam  to  the  cylindera  is  controlle<l. 

(7  is  an  express-engine  designed  by  Gooch  for  the 
Great  Western  Railway,  where  an  unusual  rate  of 
speed  is  maintained.  The  boiler  has  305  tubes,  2 
inches  in  diameter.  The  cylindera  are  18  inches  di- 
ameter and  24  inches  stroke,  the  driving-wheels  8 
feet  in  diameter,  the  heating  surface  of  the  fire-lwx 
153  square  feet. 

J)  is  an  express-engine  designed  by  Crompton  for 
the  same  road.    It  is  adapted  for  the  usual  gage. 

For  detaib  of  English  locomotives,  which  differ 
considerably  in  constmctron  from  those  used  in  the 
United  States,  the  reader  is  referred  to  Colbum's 
"  Locomotive  Engineering." 

The  engines  employed  on  the  Irish  mail-trains  be- 
tween London  and  Holyhead  weigh  27  tons ;  the 
tenders  17  tons,  carrying  2  tons  of  coke  and  1,500 
gallons  of  water.    The  cylinders  are  of  16  inchea 


diameter  and  24-inch  stroke.  The  apparatus  for 
feeding  the  fuel  also  provides  for  the  combustion  of 
the  smoke.  The  engine  is  supplied  with  water  while 
running,  fi-om  a  trough  beneath  the  rails,  from  which 
the  water  is  scooped  up  by  the  tank.  The  cost  of  a 
locomotive  of  this  descripliou  is  nearly  £  3,000.  It 
is  said  that  one  of  them  aas  been  known  to  run  130 
miles  in  144  minutes. 

Paulding's  locomotive  (English)  is  designed  to 
avoid  the  inertia  of  its  working  parts.    It  has  an 


A,  Sfp/irnroHU  "  Rodctt "  {1829}. 

B,  Etigliih  Lotomotive  {Um^itudiiutl  SicHok). 

C,  Gootk's  Expreu  Engine  {E^^i»K). 

i),  Oampton't  Erpntt  Sifint  {Engiia/t), 


oscillating  cylinder  on  each  side,  which  is,  by  a  par- 
tition at  itH  midlength,  divided  into  two  cylindent, 
each  of  whose  pistons,  coupled  directly  to  the  crank- 
pins,  propels  one  of  the  four  driving- wlieela,  and  is 
simultaneously  driven  outward  and  inward.  The 
crank -axles  are  at  right  angles  with  each  other,  w 
that  each  wheel  is  driven  alternately.  The  cylinders 
are  carried  on  a  frame  supported  by  the  journals  of 
the  driving-wheels,  no  as  not  to  be  affected  by  the 
motion  of  the  springs. 

The  first  locomotive  nin  on  rails  outside  of  Eng- 
land was  the  "  Stourbridge  Lion,"  made  by  Stephen- 
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sou  and  bmiiglit  from  England  for  the  DetawKn;  and 
Hudsoa  Canal  and  Railroad  Comiwny  by  Horatio 
AU«n.  Thiit  was  in  August,  1S2U.  It  was  soon 
found  that  English  locoiuutive-s,  adapted  for  gentle 
curves,  were  ill  suited  for  the  exigitncies  of  Ameriuan 
railroads,  where  curves  of  aa  small  a  radius  as  200 
feet  were  sometimes  employed.  Kr.  Peter  Cooper, 
aince  bo  well  and  wiilelv  known,  devised  an  engine 
which  solved  the  difficnlty.    Thin  was  in  1829. 


The  second  locomotive  built  in  the  United  States 
for  actual  service  was  for  the  South  Carolina  Rail- 
road, and  made  its  first  regular  trip  in  March,  1831. 
See  Railway. 

The  London  "  Engineer  "  deflcribex  an  en^ne  built 
for  the  lit.  Cenia  Railway  as  having  four  dnversand 
four  horizontal  whrels,  which  latter  grasp  between 
them  a  central  rail  with  an  amount  of  pressure  regu> 
lated  by  springs,  which  are  controlled  by  bars  bear- 


Fig.  29S8. 


ing  upon  them,  and  ai^iisted  by  means  of  a  shaft 
extending  across  the  engine  and  furnished  with  right 
and  left  handed  screws.  This  shaft  carries  on  its  end 
a  worm-wheel,  gearing  into  a  worm  connected  with 
A  hand-wheel  on  the  foot-plate,  by  which  the  press- 
ure is  regulated.  This  may  be  increased  to  21  tons, 
6  on  each  wheel. 

Fig.  2987  is  a  central  longitudinal  section  of  an 
approved  form  of  American  locomotive  as  made  at 
the  Kaldwin  Locomotive  Works,  Philwlelphia. 
Fig.  2988  is  a  front  elevation,  one  half  of  which 
shows  a  transverse  section 
through  the  boiler.  The  en- 
gine has  four  drivers.  60}  in- 
ches in  diameter,  and  a  four- 
wheelfld  swing  bolster  truck, 
and  weighs,  with  water  and 
fuel,  about  65,000  pounds. 
The  Anns,  144  in  number,  Are 
2  inches  in  dianifter,  and  11 
feet  5  inches  in  length.  The 
fire-box,  of  ra.st-stecl,  is  66 
inches  long,  34A  inches  wide, 
and  63  inches  deep,  Water- 
spaceSinchessidesand  back, 
4  inches  front.  Omtes,  cast- 
iron.  Thecylindersare  hori- 
zontal.   Valve-motion  grad- 
uated  to  cut   off  at  Rny 
point  of  the  stroke.  The 
1  tires  of  cast-steel,  and  the 
.  B/i:du;ii%  Loeomniive  (But  wheel-centers  of  cast-ii-on 
^^"'''"^^oJ'r""^  with    hollow    spokes  and 
rims;  thewrist-pinsof cast- 
steel,  the  conneeting-rotls  of  hammered  iron.  The 
truck -wheels  are  28  inches  in  diameter.    All  the 
principal  parts  of  the  engine  are  interchangeable. 

Attempts  are  being  made,  by  adaptation  of  the 
furnace  and  boiler,  to  run  locomotives  by  means  of 
liquid  fuel.  Differences  also  occur  in  the  construc- 
tion of  the  heating  parta,  according  to  the  character 
of  the  fuel,  —  coal,  coke,  wood,  peat,  etc. 

The  ordinary  spee<l  attainml  on  English  railways 
is  greater  than  that  usual  in  thin  country.  The 
Great  Western  express  Tnim  Londou  to  Exeter  trav- 


els at  the  rate  of  4S  miles  an  hour  including  atoppsgei), 
or  51  miles  an  hour  while  actually  running.  Midway 
between  some  of  the  stations  a  B])eeil  of  SO  miles  is 
attainol,  and  on  experimental  trips  70  miles  an  hour 
has  been  reached.  A  speed  of  75  miles  ia  equivalent 
to  35  yards  per  aecond,  so  that  if  a  row  of  stakes  one 
yard  aiiart  were  driven  at  the  tide  of  the  road,  they 
would  at  this  velocity  apiiear  undistinguishnble  one 
from  another.  Were  the  driving-wheels  of  the  loco- 
motive 7  feet  in  diameter,  they  would  involve  6 
times  ill  a  second,  i-ach  piston  would  traverse  the 
cylinder  10  times  |^>er  second,  while  there  would  be 
20  discharges  of  waste-steam  per  second,  causing  a 
continuous  sound  instead  of  ttie  "  cough  "  which  is 
heard  when  the  engine  is  monng  slowly. 

Very  high  speeils  have  been  attaiiiM,  on  special 
occasions,  on  American  roads,  probably  fidly  equal- 
ing any  time  ever  made  in  England.  For  instance, 
it  IS  8tnte<l  that  a  train  conveying  some  officials  of 
the  New  York  Central  Railroad  made  the  distance 
from  Rochester  to  Syracuse,  81  miles,  in  61  minutes, 
said  to  Ih^  the  fastest  time  ever  made  in  America. 

The  life  of  a  locomotive-engine  is  stated  in  s  paper 
read  before  the  British  Association  at  thirty  yeare. 
Some  of  the  small  parts  require  renewal  everr  six 
months.  The  boiler-tubes  last  five  years,  and  the 
crank-axles  six  years ;  tires,  boilers,  and  fire-boxes, 
Ncven  to  ten  yeatK.  The  side-frames,  axles,  and  other 
parts,  30  years.  During  this  period,  the  total  cost  of 
repairs  is  ej<timated  at  $24,450  in  American  money, 
theoriginal  costofthe  engine  being  $8, 490.  Itthere- 
fore  requires  for  rejiairs  in  eleven  years  a  sum  equsl 
to  its  original  cost.  In  this  time  it  is  estimated 
that  an  engine  in  average  use  has  nin  220,000  miles. 

See  Clark's  "  Recent  Practice  on  the  Locomo- 
tive "  ;  Tredgold  on  "  Locomotive -Engines,"  Lon- 
don, 1851;  Heusinger  and  Clause's  "  ]..ocomotive 
Maschine,"  Wiesbaden,  1858;  Weissenbom's  "Amer- 
ican Engineering,"  New  York,  1861;  "The  Stu- 
dent's Guide  to  the  Locomotive,"  London,  1849. 

The  folloning  figures,  from  the  RetUway  Tinut, 
show  the  result  of  locomotive  performance  on  the 
Clevelaml,  Columbus,  Cincinnati,  and  Indianapolis 
Railway,  397  miles,  for  the  month  of  March,  1872, 
antl  may  tie  interesting  in  this  connection  :  — 
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AanviiM*  LoMmMiv*  {PiTtptt.tifa  Vitwy 


Uilcs  run  by  nwiwiigw  tnbu  

XilM  run  by  ftelRht  tnltu  aoi 

XilH  ran  by  other  tnin*  67, 446 


TotnlmilcMa  823,014 

JTo.  oTmllM  ran  to  1  pint  of  oil  28.2S 

No.  <i(mll«ran  to  1  ton  ofecwl       i      ,      .      .  40.62 
(HUw  ran  with  cod,  168,018.) 

Coat  per  mile  ran  Ibr  Rp>ln  4.16  cent*. 

Cort  per  tnik  ran  t>r  >torM  66  " 

Cost  per  inlle  ran  for  hid  ....  7.40  " 
CMt  per  mite  ran  for  S.,  v.,  and  V.  ...  710  " 


Total  eoat  per  mile  run  . 

Total  plnti  of  «nfliM-oll  umcI 
Totkl  poatxU  of  uno*  ued  . 
Totkl  poandi  of  wut«  nml 
Total  qnartii  of  oil  nwd  . 
Total  loo*  cfeokl  lued 


The  principal 

AlT-brak«. 
Atr-bnke  cylinder. 
Air-pipe. 
Al^pump. 

A*h-tMS. 

Aile-boM. 

Bell. 

BelUanl. 

Bell-craak. 

Bell-rtMidwh. 

Blow-off  ooek. 

Boilw. 

Bnees. 

C«b. 

OQter***!^*^ 

Cbaek-mln. 

ChimiMy. 

CkM-k. 

Cone. 

CoBTey-plpe. 

Coupling  bw, 

ConpUnc-iriii. 

Ctmnleitnluiee. 

CroM-tMd. 

Cruvii-bnrf, 

CrowD.«lM«. 

Cylinder. 

Cytliidep«mka. 

IMHharKe.nlfe. 

Dome. 

Dry-pipe, 
■eeentrlca. 
BceeD  brtc-rodA. 


19.90  eenla. 


8,027 

8,093^ 

1,961 

\^\ 

3,461 


partR  of  a  locomotive  ai-e, 

■ecMtrfc-stnpn. 

EqualUng-lwr. 

ned-plpe. 

Flrs-bm. 

Fln»-boz. 

Tire-door. 

Fire  giita. 

"iW 

Fla«.«tftff. 

FIUM. 

Vine-plfttei. 

Foot-boud. 
FruiML 

Giloot-«prlne. 

ante-bm. 

OnfaWi. 

Hud-rkU. 

Humeri. 

UeAd-tlKfit. 

Hend'pbtA 

Ii^eetor. 

Lamp. 

Unk-motloa- 
Low-WBter  alum. 
Haln-rod. 
Han-bole 
Han-hole  pUte. 
Oll-cnpa. 
Paral)el-r«da. 
Pet-cock. 

niot. 

Pipea 

PlatoD. 

Plrtoa-rad. 


Recetving-nlve 

Reflector. 

Rererae-bar 

Rocker-ara. 

Runaing-boanl. 

Saftty-cluUn. 

SafetT-Talre. 

Sand-boi. 

Sand-pipe. 

Slide- rain. 

Smoke-boi 

?mohe-itBck. 

Bpaik-arnater 

^prioga. 

^^teanmlome. 


8t«am-f(aM. 

Bwlng-boutar. 

lUlow-cnpa. 

Throttle-bar. 

Throttle-lerer. 

Thmttle-nlTB. 

Truck. 

Talve^gear. 

Watei-eodia. 

Water  (age. 

Wbeela. 

Whlttte. 

WhiatlMord. 

WhUtl»-*a]i«. 

Wrist 


Lo'oo-motiTe-boll'W.  {Steam-engine.)  A  boil- 
pr  with  nniii«ronfi  flues  connecting- the  fim-box  with 
the  amoke-hoz  beneath  the  chimney.  See  Locomo- 
tive. 

lK>'oo-m<ytlve-oar.   (Jtailwatj.)   A  locomotive 
and  car  combined  in  one  vehicle. 
iKi'oo-niotive-oludT.    A  wheeled  chair  for  an 
invalid.    That  shown  is  propelled  by  turn- 
ing the  crank  which  is  geared  to  the  foru-arxl 
wheel.     Levers  actuate  the  rear  wheels, 
whose  axles  are  pivoted  and  form  the 
means  of  guidance.    The  back  and  foot 
piece  are  connected,  and  are  aimultane- 
oHsly  moved  to  a  sitting  or  reclining  ad- 
jiistnient. 

vig.  ssea 


Lacomolift- ChaiT. 


Lo'oo-mo'tiTe-^ir'iiaoe.  (Steam-engine.)  The 
fire-box  of  a  locomotive.    See  Locomotive. 
IfO'oo-mo'tiTe  PUe-en'glne.   A  pile-driver. 
Lo'oo-mo'tive-pninp.   {fAenm- engine.)  The 


Digitized  by 


Goo 


LOCOMOTIVE  SMOKE-PIPE.  1348 


LOG. 


feed-pump  by  which  b  locoowtire- boiler  U  mpplled 
with  water.    See  Ivjrctdil 

Lo'GO-mo'ttve  Smok«-pip&  The  cUmney- 
itack  of  a  locomotive.    See  Locomotive. 

Xrfi'oo-motlTe  ValT»-f;Mr.  {Stetvm-mgiju.) 
The  means  by  which  the  engioner  governs  the  mo- 
tions of  the  valves,  opening,  closing,  or  reversing. 
See  Link-motion. 

Iiodo.  1.  {Mining.)  A  regular  vein  affording 
metal. 

Whan  parallel  to  the  azia  of  elevation  of  the  dil- 
trict^  it  is  tenued  right  rvmining. 

When  at  right  angbs  to  the  said  axil,  ft  is  tenood 
a  erou  toarie. 

When  at  an  anj^e  of  46",  it  i»  termed  a  eonira- 
lode  or  counter. 

A  nJx'Win  is  a  iterpendlctilaT  mineral  lode. 

A  live  vein  or  lode  is  one  which  contains  metallic 
ores.  It  is  said  to  be  a  dead  lode  when  the  ores  give, 
out 

Th«  back  is  the  upper  part  or  a  lode. 

The  toalle  or  eheahs  are  the  sides  of  the  lode  ;  as 
the  vein  inclines,  the  uxilU  are  known  as  the  upper 
or  kangiag  wall  and  the'  under  wall. 

The  lujde  or  hading  is  the  slope  or  inclination, 

The  bearing  is  tiie  conne  or  direction. 

The  country  is  the  rock  traversed  by  the  lade  or  vein. 

Side-lodes,  strtnge,  fecdere,  and  branehee  are  minor 
ramiticAtioiis  of  a  vein  or  lode. 

The  gangue  is  the  non-nietalUrerotu  portion  of 
the  vein.    (Oemian.  Gang,  vein.) 

A  keave  or  fault  is  a  displacement  or  dislocation 
of  a  vun. 

Oomane  are  snrfaoe  Indications  of  a  vein. 

Bunehea,  nests,  eoneretione,  nodules,  are  detached 
masses  of  different  characters. 

2.  {Hydraulic  Engiaeerii\g.)  A  reach  of  water  in 
a  canal,  or  slack-water  navigation. 

Lodg'iiis  -  knees,  {sKiplmildiHg. )  Compass- 
timbeia  lying  horiiontallv  and  seonring  the  jonetion 
of  the  deok-beama  with  tne  fhunea. 

Jjodg'mwit.  IForiiJication.)  An  intrenchment 
hastily  thrown  np  in  a  captured  work  to  maintain 
the  position  against  recapture. 

Z«ft  {ArcAiUcture.)  a.  An  elevated  pUeiy  in 
a  church,  for  au  organ  or  choir. 

b.  An  elevated  story  in  a  bam  or  stable,  as  a  itay- 
loft  above  the  floor  on  which  the  animals  are  stalled. 

ItOffi  1.  (yautieal.)  A  device  for  ascertaining 
the  rate  of  a  ship's  motion.  In  its  common  form  it 
coneists  of  a  triangular  piece  of  wood,  called  the  log- 
ehip,  curved  at  the  bottom,  which  is  loaded  so  that 
it  may  float  upright  in  the  water.  It  has  a  radius 
of  about  6  inclies,  and  a  thir-kneKs  of  i  inch.  To 
its  comers  is  attached  a  cord,  termed  the  log-line, 
which  ia  wound  around  a  reel,  the  axis  of  which 

O'ects,  allowinc  it  to  turn  freely  when  hdd  in  the 
ow  between  tne  thumb  snd  forefinger.  The  line 
is  long  enough  to  measure  the  distance  sailed  by  the 
ship  at  her  greate-st  speed  during  a  given  time,  usu* 
ally  SO  seconds,  and  ia  dividm  into  knots,  corre- 
sjEwndiog  to  a  proportionate  part  of  the  nautical  mile, 
wat  ia,  51  feet,  thoagh  some  navigators  make  it  a 
trifle  longer  or  shorter,  as  they  conceive  that  the 
■hip  overrons  or  underrans  her  reckoning. 

The  ttting  is  knotted  at  such  intervals  that  the 
spaces  bear  the  same  relation  to  a  nautical  mile  that 
a  half-minute  does  to  an  hour.  That  is,  the  knots 
mostbetbelSOthof  ananticalmileapart.  The  Gng- 
liah  geographical  or  nantical  mile  la  of  *  d^ree 
of  httitude,  abont  2,025  yards.  Each  knot  is  there- 
fore 50-]V\t  feet  For  orainary  land  measure,  the 
English  statute  mile  is  used,  =  5,280  feet  A  knot 
woold  be  44  feet   See  Pkdomiter. 
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c,  /areriamtr  or  way  wort. 


A  certain  length  of  line — not  marked — iate^ 
venea  between  the  chip  and  the  first  diviaitnt  on  the 
line.  This  is  tenued  the  itmy-line,  and  serves  to 
allow  the  chip  to  drift  beyond  the  dead-water  in  the 
wake  of  the  ship. 

Each  knot  is  made  eenuble  to  the  feeling  as  well 
as  to  the  sight,  and  is  sulxlivided  into  ten  fathoms, 
so  called.  The  time  is  measored  by  a  small  aand- 
glana.  In  heaving  the  loe,  the  observer,  nsually  an 
officer  or  petty  officer,  uirows  the  chip  over  the 
taffrail,  and  as  the  flrst  marii  on  the  line  passes  over 
the  reel,  calls  ont  "  turn  "  to  the  assistant,  who  im- 
mediately inverts  the  glssa.  When  the  sand  has  all 
mn  out  the  latter  calla  out  "out,"  when  the  ob- 
server checks  the  line.  Doting  the  knots  and  fathoms 
which  have  passed  out.  This  operation,  in  well- 
regulated  vessels,  is  performed  every  hour,  and  the 
result  u  well  aa  the  coarse  by  ctmipasa  which  the 
veaael  is  steering  at  the  time,  ia  entered  in  the  log- 
book, to  serve  as  a  basis  for  the  dead  reckoning. 
Sometimes,  as  in  the  British  navy,  a  28"  glass 
is  employnl,  the  length  of  the  line  being  propor- 
tionately rednced. 

Estimating  a  mile  at  6,139.7S  feet  snd  using  a 
SO"  glass,  — 

1  knot    «51.1«26  feet  or  61  feet  1.95  inches. 
1  fathom  =  5.11629  feet  or  5  feet  1.895  inches. 

If  a  28'  glass  is  used,  and  8  divisions,  then — 

1  knot  »  47  ffwt  B.024  inchea. 
1  fathom  —  5  feet  11.827  inches. 

The  line  ahonld  he  about  ISO  fathoms  long,  having 
10  fathoms  between  the  chip  and  fint  knot  for  atny- 
line. 

Bowditch  gives  6,120  feet  in  a  sea-mile,  which, 
if  taJcen  as  the  length,  with  s  28'  glass,  will  nnke 
the  divisions  47.8  feet  and  5.95  feet.  ' 

Some  logs,  the  earliest  of  which,  perhaps,  was 
Massey's,  are  actuated  by  wings  on  a  rotating  rod, 
which  turns  aa  the  vessel  passes  thronj^  the  water, 
operating,  means  of  an  endless  screw,  a  series  of 
multiplying  wheels,  which  register  the  total  distance 
run  between  the  time  the  log  was  thrown  overboard 
and  that  at  which  it  was  taken  from  the  water. 
These  ate  only  taken  in  when  the  ship's  conrse  is 
changed,  or  when  the  speed  is  below  two  or  three 
knots  per  hour.  They  are  somewhat  liable  to  turn 
up  missing,  owing  probably  to  their  being  bitten 
by  sharks. 

Reid's  log  is  of  tills  class,  bnt  the  ^ndlo  which 
carries  the  wings  is  combined  with  a  mechanism  for 
breaking  galvanic  circuit  nnon  a  certain  number  of 
rotations  <^  the  spindle.  The  armature  cerates  a 
retdsterinff  medumism. 

The  "Bertiion  log"  ia  an  adaptation  of  Pitofs 
tnhe.  In  its  elementary  form  it  ocnsists  of  a  small 
tube  passing  through  the  ship's  keel  nearly  amid- 
shipa,  and  carried  up  to  any  oonveaient  hi|^t  "^ihea 
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it  is  carred  downward  and  onited  to  tbe  leg  of  an  i 
inverted  tdphon  containing  mercury.  Whea  the  ship 
ia  making  headway,  the  water  which  enters  the  tnbe 
tbroogh  an  aperture  near  its  lower  end  luea,  forcing 
up  the  mercaiy,  which  indicates  the  ship's  speed  od 
a  suitabla  nffstgt.  By  taming  the  tube  so  that  the 
aperture  Tonns  a  certain  angle  with  the  keel,  the 
snip's  draft  may  be  ascertained. 

In  reference  to  thia  subject  Humboldt  says,  — 

"  It  has  frequently  been  assorted  that  the  use  of 
the  log  for  measuring  a  ship's  way  dates  back  only 
to  the  end  of  the  sixteenth  or  beginning  of  the  seven- 
teenth  century,  the  year  1607  being  usually  assigned 
as  the  period  when  the  first  mention  of  it  occurs. 
Narafrete  says  that  it  was  used  on  hoard  English 
ships  in  1577,  and  that  in  Magellan's  time  the  fthip's 
speed  was  estimated  by  the  eye.  On  the  contrary, 
Pigafetta,  a  companion  of  Mu[ellan,  speaks  of  the 
log,  la  catena  a  j>opp:i,  aa  of  a  hmg-known  means  of 
measuring  distances  at  sea. 

"  The  Romans,  in  the  time  of  the  Republic,  had  in 
their  ships  an  apparatus  for  measaring  the  distance 
passed  over,  consisting  of  wheels  four  feet  high,  pro- 
Tided  with  paddles  placed  outaide  the  ship,  after  the 
manner  of  a  modem  steamboat,  and  accordiiig  to  the 
detailed  description  of  Vitravins,  having  a  train  of 
gearing  consisting  of  three<toothed  wheels,  and  rpgis- 
tering  the  nnmber  of  revulations  made  l^  the  exte- 
rior mddles,  and  also  miles  traversed  by  the  ship, 
by  the  dropping  of  small  round  stones  from  an  aper- 
ture in  a  wheel-case. 

"This  was  constructed  on  the  principle  of  the 
f>dometer  (or  hodomeUr),  whi:;h  was  also  employed 
by  the  Bomans  on  land,  mention  being  made  of  a 
tnveling  carriage  belonging  to  the  Emperor  Corn- 
modus  provided  with  such  an  apparatus.  Hero  of 
Alexanaria,  in  his  nuuiuscript  on  the  dioptrOt  de- 
scribes an  odometer  of  much  more  perfect  construc- 
tion, adapted  for  use  both  by  land  and  water. 

"  The  earlier  nautical  works  of  the  Spaniards  refer 
only  to  the  method  of  arriving  at  the  diiitance  made 
by  estimation  ;  judging  the  velocity  of  the  ship  dur- 
ing the  time  occupied  by  the  running  oat  of  each 
hoar  or  half-hour  glass.  This  would  seem  to  have 
inToIved,  on  the  part  of  the  navigator,  if  even  a  rude 
approximation  to  accuracv  were  attained,  not  only 
a  general  knowledge  of  the  luual  rate  of  speed  of 
vessels  and  an  acquaintance  with  tbe  effects  pro- 
duced by  drift  and  set  of  the  sea,  but  also  with  the 
sailing  qualities  of  the  particular  vessel  in  which  he 
happened  to  be.  Medina  lays  down,  as  a  general 
mlie,  that  '  the  most  a  ship  advances  in  an  hour  is 
four  miles,  and  with  feebler  breezes  three,  or  even 
two.'  Columbos,  in  his  journal,  frequently  refers 
to  his  disputes  with  his  lieutenant,  Piuaon,  in  re- 
spect to  the  distance  made  by  the  fleet  since  leaving 
Palos,  and  speaks  of  making  8  miles  ^wr  hour, 
doable  the  speed  referred  to  by  Medma.  He 
makes  no  mention  of  the  log.  When  it  was  pro- 
posed, in  1495,  to  determiae  the  Papal  line  (^demar- 
cation between  the  discoveries  of  tlie  Spaniards  and 
Portuguese,  the  distance  sailed  over  was  to  be  de- 
termined by  the  judgment  of  20  very  experienced 
marinefs^  who  were  to  prick  off  on  the  chart  the 


distance  made  by  the  ship  every  six 
bonis,  according  to  their  estimatiou. 
In  Pig&feCta's  goumal  of  Magellan's 
voyage,-  he  speaks  of  a  'chain  at 
the  ))Oop,'  used  throughout  the  en- 
tire voyage  to  measure  the  way.  This 
would  seem  to  have  been  an  arrange- 
ment similar  to  the  Icw-Iine,  though  no 
mention  is  made  of  the  sand-^lsss, 
the  l<^-chip,  or  of  marks  or  divisions 
of  th©  chain." 

In  connection  with  this  subject,  it  may  be  men- 
tioned that  Professor  Scoresby  made  careful  observa- 
tions during  a  passage  across  the  Atlantic  and  dur- 
ing the  prevalence  of  a  protracted  storm.  He 
found:  — 

Extreme  altitude  of  waves  above  the 

intervening  depressions  or  hollows  .   43  feet. 
Mean  diatance  between  waves  .  559  *' 

flxtreme  dutance  from  crest  to  crest  .  600  " 
Interval  of  time  between  waves  Idsoconds. 
Velodty  per  boor      ....  82|  miles. 

If^ewton  foand  that  the  vdocity  of  the  waves  is  as 
the  square  roots  of  tiieir  breadths  ;  as  taken  between 
the  tops  of  the  nd^ns.  Also,  that  they  move  throu^ 
a  space  erjual  to  uieir  breadth  in  the  same  time  in 
which  a  pendulum  oscillates  whose  length  is  equal 
to  the  distance  between  the  ridges.  Waves  whose 
breadth  is  S9|  inches  will  move  that  dixtance  in  a 
second  of  time.  Thar  motion  Is  progressive,  but 
does  not  impart  a  like  motion  to  a  floating  object, 
as  the  water  does  not  move  at  the  rate  of  the  undu- 
lations. * 

2.  {Steam-mgine.)  A  tabulated  summary  of  the 
performance  of  the  eugines  and  boilers,  and  of  the 
consumption  of  coald,  tallow,  oil,  and  other  engi- 
neers' stores  on  board  a  steam-vcsacL 

S.  A  stick  of  timber  butted  at  the  ends  and  ready 
for  sawing. 

IfOf-board.  (NduUeal.)  Tbe  hiQg«l  pair  of 
boards  on  which  the  memoranda  of  timt^  wind, 
course,  rate,  etc,  are  noted  for  tnnsciiption  into 

the  log-book. 

IiOgH^ok.  {Nautical.')  Tbe  book  which  con- 
tains a  journal  of  the  vessel's  progress  from  day  to 
(ky,  with  any  event  occurring  on  mard,  of  nioken 
vessels,  etc.  It  is  transcribed  from  the  log-board, 
and  forms  the  rough-log  from  which  (in  government 
vessels)  the  nnooA-log  is  transeribed  for  the  uavy 
department 

liOg-ohip.  (Nautical.)  The  triangular  board  on 
the  end  of  the  log-line.    See  Loo. 

Loa'ear-haaa  {Nmdieat.)  A  mnnel  on  the 
gonwue  of  a  whaleboat,  over  vhich  the  line  passes 
as  it  is  drawn  out  by  the  fish. 

iMff^ae-*^^  A»  <"^«  u««d  in  catting  off  logi. 
It  is  usually  heavier  than  a  felling  or  lopping  axe. 
A  substitute  in  the  cross-cut  saw,  or  the  dntg  saw.  . 

lAg'gins-haacL  The  working-beam  of  a  steam- 
engine. 

IiOg'-^aH.  (Nautical.)  The  sand-glass  used  at 
heaving  the  loo.  Half-minute  or  qoarter-miuate 
glasses  are  nse^  according  to  the  imte  of  sailing 

See  lx>0. 

lK9g-llne.  {NauHeal.)  A  line  ISO  fhthonu  in 
length.    See  Loo. 

Log-meaa'ur-er.  A  device  for  gaging  lorn,  tak- 
ing the  round  measure  with  the  allowance  for  the 
,  squaring,  and  giving  the  results  in  board  measure  of 
the  ascertainea  sqoare  in  running  feet  of  the  log, 

IiOg'o-tjrpe.    A  type  having  for  its  face  a  whole 
word  or  a  combination  of  letters  in  common  use  ;  as, 
I  eon,  com,  tion,  ing,  the,  and,  in,  on,  etc.   These  corn- 
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pounded  types  are  not  now  used,  but  the  pnctice 
■till  ROUUiiB  ill  combtnations  of  letters,  such  as  ff,  J^. 

LogHr»eL    The  reel  of  the  log-line.    8ee  Ia>o. 

Log-al6d.  A  short,  stroug,  low-benched  sled  for 
luDlinK  logs.  In  the  example,  the  sled  has  aii  an- 
gular mme  prorlded  with  trunnions  at  euh  end  of 


ng.  396a 


its  base  or  lower  portion,  with  hearings  in  the  sides 
of  the  sled,  and  is  so  eonnected  with  a  chain  and  log- 
books that  the  draft  force  of  tlifl  team  will  act  to 
raise  the  log  and  draw  it  forward  upon  the  sled. 

Log^wood.  A  dyewood  obtained  from  trees  of 
the  genus  Hamatmei/lon  eauf^eaekianuM. 


Smaa  Oi'nith  "  Boiltr. 

Lon'don-boil'er.  Also  known  m 
the  "Small  Cornish  Boiler."  It  has 
a  cylindrical  tire-tube  floe  ninning 
through  it,  which  contains  the  furnace 
and  fire-ban.  The  fire-grate  is  so  ar- 
ranged with  a  removable  brick  bridge, 
that  the  whole  or  any  less  area  of  grato 
can  be  used  that  is  found  most  cco- 
nomicaL 

The  current  of  flame  and  hot  air  in 

this  boiler  first  pa.<tsH8  fmm  the  fire 
through  the  Hne-tiibe  to  the  back  end 
of  the  boiler,  whence  it  returns  under 
one  side  of  the  aliell  to  the  front,  where 
it  crosses  into  the  other  side-flue, 
through  which  it  procnedatothe  nhim- 
npy  in  a  continnous  or  wheel  draft. 

jjOn^boat.  A  large  ship's  boat, 
from  32  to  40  feet  long,  having  a  beam 
from  .29  to  .25  of  its  length.  Hns  a 
heavy,  flat  floor,  and  is  sharper  in  its 
floor  than  a  launch.   It  is  carvel  built 

Xaiik-4x>w.  (IFeapon.)  A  bow 
the  higbt  of  the  archer,  formerly  used 
in  England.    See  Bow. 

Zjong-oloth.  {Fabric.)  A  pecn- 
linr  kind  of  fine  cotton  cloth,  mmle 
milled  or  plain. 

Loiig4u:.  Flax  to  be  spun  its 
natural  length  without  cutting. 


LuMff-Aaaf* 
AroHMfcr. 


IfOng-plane.    (Join^.)    A  joiner's  plane  ased 
when  a  piece  of  stutf  is  to  be  plaiiml  up  very  stni^U 
It  is  2  feet  3  inches  long. 
Long-poll.   </fa^c.)    A  shaggy  velvet 
Lone  exin/n,   {PimUing. )    A  size  oT  type  be- 
tween Small  Pica  and  Bourgeois. 

Small  Pica,  83  ems  to  a  foot. 
Lonj;  Primer,  89  ems  to  a  foot. 
Bourgeois,  102  ems  to  a  foot 

Long-Tange  Ba-rom'a-ter.  A  1«rometer,  the 
upper  portion  of  whose  tube  is  in  spiral  form, 
and  of  diminished  diameter,  the  distance  between 
the  coils  being  usually  18  base  to  1  perpendicular, 
ao  that  each  inch  rise  of  mercury  in  the  tube  is  in- 
dicated by  an  advance  of  12  inches  in  the  s|»nil  coil, 
admitting  of  small  variaUuUB  being  read  without  the 
aid  of  a  vernier. 

In  another  form,  the  diameter  of  the  tube  is  di- 
minitdied  at  its  upi>er  end,  and  this,  with  the  upper 
part  of  the  enlarged  portion,  is  filled  with  a  miid 
proportionately  lighter  than  mercury.  The  indica- 
tions of  the  latter  are  thus  multiplied  in  projiortioa 
to  the  difl'erence  between  the  sectional  areaa  of  the 
contracted  and  enlarged  i>urtions  of  the  tube. 

Long-lniPar.    A  coarse  heckle.    Sve  HelklV. 

Lonc-«aw.  A  pit-saw  ;  used  by  a  man  standing 
above  the  log,  and  one  below, 

Long-^de.  A  slide-valve  of  such  length  as 
to  govern  the  ports  at  both  ends  oi  the  cylinder, 
ana  bavins  a  hollow  hack  which  forms  an  eduflion 
pxHsage,  It  was  invented  by  Murdoch,  of  the  firm 
uf  Roulton  ami  Watt.    Sic  CoHliisH  Ekgikk. 

Ijone-taokle  Block.  {Nautical.)  A  block 
having  two  single  sheaves,  one  above  the  other.  The 
lower  one  is  |  the  size  of  the  upper.  It  is  used  in 
combination  with  a  single  Uock,  to  fonn  long-tackle 
for  loading  or  other  purchase. 

Long-tim'ber.  {skipbuildiTig.)  A  timber  rising 
from  the  eaiUa  and  continued  in  one  piece  to  the  top 
of  the  second  futtock. 

Long— torn.    1.  A  kind  of  gold-washing  cradle. 

2.  {Naulical.)  A  pivot-gun  aniidship.  See  Piv* 
OT-OfN. 

Louf-Talva.  A  slide-valve  found  in  some  of  the 
Watt  engines,  and  which  was  long  enough  to  cover 
the  ports  at  both  ends  of  the  cylinder.  A  long-slide. 

IiOIlg-wo<d.  Corr^ng  wool ;  in  distinction  to 
the  shorter,  which  is  canled. 

loobe.    (Alining.)    The  slimee  of  tin  ore. 

Loo'er.  From  Lour  (Fr.  vdour^  velvet),  a  htt- 
ter^s  brushing-pad.    See  LuRR. 

Lo<^  {Sh^uUtUnp.)  That  part  of  the  bow 
where  the  timbers  bepn  to  eanl  or  curve  in  towards 
the  altm. 

Look'lng-^aaa.  The  old  mirror  of  Narcissus  is 
older  than  bronze  or  glass,  and  the  handful  of  black 
liquid  still  holds  its  place  as  the  mirror  of  incanta- 
tions. (See  Mirror.)  "  As  in  water  face  ansnereth 
to  face  "  (ProT.  zzvU.  19)  was  a  comparison  adapted 
to  the  comprehension  of  a  people  who  had  left  Egypt 
au<l  the  arts  behind  them  for  a  perioil  of  near  500 
yeara. 

Mirrors  to  show  the  full  length  of  the  person  were 
known  in  Greece  and  Rome.  {Specula  toiis  paria 
cirrporibua.  —  Seneca.)  Pliny  refers  to  glass  mirrors 
with  a  backing  of  leaf-metal,  made  at  Sioon. 

Looking-glasses  were  maile  in  Venice,  1298,  and 
in  England  at  Lambeth,  1699. 

'*  Bought  a  looking-glass  by  the  Old  Exchang»\ 
which  costs  me  £  5  5  —  a  very  fair  glass."  —  Pe- 
pys's  Diary,  1664. 

liooking-glasses  are  silvered,  as  it  is  called,  by  the 
fdlowing  process  :  A  sheet  of  tin-foil  is  placed  rciy 
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snioothly  on  r  tabki  or  tAmut,  and  the  foil  is  tbeii  1 
fiooded  with  inercaty.  The  eUsa  ia  laid  upon  it  in 
snch  a  way  u  to  expel  air-babbles,  and  heary  weights 
are  laid  on  the  glass.  The  weights  press  out  the ' 
saperfluoua  mercury,  and  what  reinauu  fomis  an  | 
amalgam  with  the  tlu,  which  adheres  to  the  back  ! 
of  the  glass.    S<x  Silvkbino. 

Uelng  recommended  the  following  solation  for 
silvering  mirrors : — 

One  part  nitrate  of  silver  dissolved  in  20  parts 
pare  water.  Form  s  solution  of  nitrate  of  amiiiotiia, 
of  8  specific  gravity  of  1.115,  and  a  lye  of  carbonate 
of  soda,  specific  gravity  1.035,  reduced  one  third  ] 
hy  evaporation.  The  silvering  liquid  consistii  of 
the  smmoiiiated  solution,  100  parts  ;  silver  solution, 
140  parts  ;  lye,  750  parts.  The  application  of  h 
separate  solntion  causes  a  depo^tion  of  silver  on  the 
glass.    See  also  SiLTEniyo-OLABg. 

Sinnens  has  modified  the  operation,  as  suggested 
by  Liebig,  and  greatly  Biraplifled  the  reduction  of 
the  silver.  Dry  ammonia  gas  is  passed  through  al- 
dehyde to  produce  aldehyde  ammonia  ;  2.5  gramini.'9 
of  aldehyde  ammonia  and  4  grammes  nitrate  of  silver 
to  1  liter  of  water  is  the  proper  proportion  to  take. 
The  nitrate  of  silver  and  aldehyde  ammonia  are 
smrately  dissolved  in  distilled  water,  mixed,  and 
filtered. 

The  object  to  be  silvered  must  be  thoroughly 
cleanded  to  free  it  of  grease,  and  if  it  be  a  globe  orl)ot- 
tle,  the  liquid  is  poured  in  as  high  as  it  is  desired  to 
form  the  deposit.  As  aomi  as  the  heat,  which  must 
be  applied,  shows  50^  Centigrade,  the  sepantion  of 
the  silver  begins  and  s«Dn  spreads  itself  over  the 
whole  surface.  At  first,  when  the  ciating  is  very 
thin,  it  looks  dark,  but  soon  assumes  a  nietalli<: 
Inster  ;  when  it  is  a  brilliant  white,  it  is  time  to  re- 
move the  fluid  contents,  as  the  mirror  is  apt  to  bo 
iigare<l  by  too  long  contact  with  the  aldehyde. 

Flat  objects  are  laid  upon  the  mixture  in  the  usual 
manner. 

In  Germany,  where  aldehyde  sinroonia  can  be 
purchased  at  a  reasonable  cost,  this  process  is  highly 
prized.  By  making  his  own  salt,  in'  the  manner 
described  above,  the  chemist  in  thii  country  can 
also  avail  himself  of  the  method. 

Drayton's  method  ia  to  employ  a  silvering  fluid 
made  of  nitrate  of  silver,  ammonia,  and  an  alcoholic 
solntiou  of  the  nl  of  cassia.  This  is  poured  upon 
the  glass,  and  a  reducing  fluid  of  alcohol  and  olL  of 
cloves  applied.  This  causes  a  separation  of  the 
diver,  which  deposits  itself  upon  the  glass. 

Vohl's  method  of  silvering  the  interior  of  globes 
ia  to  cause  a  precipitation  of  nitrate  of  silver  by  the 
use  of  a  aolution  oi  gnn-cotton  dissolved  in  hot 
caustic  potash. 

Steinneil  uses  nitrate  of  silver,  caustic  ammonia, 
caustic  soda,  milk,  sngar,  and  water.  The  depmit 
is  pure  silver. 

Thomson's  method,  UHed  mostly  for  silvering  the 
inside  of  globes  and  bottles,  deposits  from  an  oxide 
or  silt  of  silver. 

Martin's  process  is  quite  similar  to  the  last  men- 
tioned. 

Some  looking-glasses  have  a  dark  varnish  or  cost- 
ing at  the  back.  These  reflect  only  a  small  portion 
of  the  light. 

H.  Salvetat  h&ii  announced  to  the  Society  of  En- 
coniBgement,  in  Paris,  aprocens  of  preparing  looking- 
^asses,  in  which  tin-foil  is  reptaeeil  by  platinum 
ai^died  in  a  metallie  and  brilliant  powder.  "The  glass, 
bving  been  carefully  cleaned  and  polished,  is  cov- 
ered,  by  means  of  a  bnish,  with  a  mixture  of  chlo- 
ride of  platinum,  essence  of  lavender,  and  a  composi- 
tion at  Uthaise  and  borate  of  lead.    When  dry,  the 


glass  Is  placed  in  muffler,  ^vlien  the  easeuoe,  being 
volatilized,  leaves  a  deiMxttt  of  platinum  dust  firmly, 
united  to  the  glass.  Thi-  uew  process  requires  but  a 
few  hours.    See  Platikiziko. 

Dude's  plan  is  to  dissolve  ])latinum  in  nitro-muri- 
Htic  acid,  evaporate  to  dryness,  mix  with  oil  of 
lavender,  take  the  resulting  precipitate,  mix  witli 
lithar^  or  borate  of  lead,  apply  to  the  glaas  and 
bake  in  an  oven. 

LooL  (Metallurgy.)  A  vessel  to  receiv*  the 
washing  of  metallicr  ores. 

Ijoom,  A  machine  in  which  yam  or  thread  in 
woven  into  fabric. 

A  woven  fabric  consists  of  yams  called  the  warp 
laid  in  one  direction,  and  crossed  by  yams  laid 
transversely  and  known  as  the  woof.  The  warp  is 
also  called  the  chain.  The  words  wqf,  weft,  Jtlling, 
are  synonyms. 

The  e».sential  parts  of  a  loom  are,  — 

1.  A  frame  in  which  the  row  ot  yams  forming  the 
warp  is  held. 

2.  Leashes  or  hameHs  which  eoveni  the  decuasa- 
tion  of  the  threads  to  form  a  shea  for  the  woof. 

Means  for  holding  and  actnatine^  when  of  the 
Bimplest  description,  maybe  said  to  m  a  yarn-beam, 
to  pay  ofi"  the  yarn  as  the  weavingproceeds  ;  a  means 
for  operating  the  letuket,  by  whuh  alternate  threads 
all  across  the  warp  are  raised  and  their  intermediates 
lowered,  so  as  to  make  a  decussation  (Lat.,  decuasis 
=!  decern  cuaea  or  X)  or  crossing  known  as  the  thed, 
in  which  the  veoof  is  deposited  ;  a  means  for  holding 
taut  the  web,  so  as  to  Keep  a  proper  strain  on  the 
warp.  A  ahuttle  or  bobbin  for  the  yam  is  usual, 
but  this  is  not  absolute,  as  a  ball  of  yam  or  other 
filling  can  be,  and  is,  rolled  through  the  shed.  In 
horsenair  and  slat  looms,  the  stiff  filling  is  drawn 
through  by  fingers,  or  thrust  through,  and  in  some 
narrow-ware  and  fringe  looms  the  filling  ia  put  in 
by  a  ro*l  which  goes  and  returns. 

Stripped  of  its  familiarity,  weaving  is  a  very  in- 
genious and  remarkable  process,  and  many  must 
have  been  the  essays  before  a  serviceable  fabric  vrnft 
produced.  The  preparation  of  the  fiber,  its  spin- 
ning, winding,  warping,  and  weaving,  mtist  hare 
had  a  gradual  growtti,  but  with  the  commencement 
of  historical  notices  of  civilization  we  find  nations  in 
possession  of  the  art. 

Egypt  excelled  in  fine  linen  for  ages  before  Alna- 
ham  ;  and  the  inhabitants  of  India  doubtless  nmu 
and  wove  their  cotton  before  Osymandyas,  whoae 
"  Tut  and  trunUM  lega  of  itaaa 
Stand  Ib  thB  dSMrt." 

It  is  natural  to  conclude  that  the  plants  which 
yielded  fiber  In  bolls,  such  as  the  cotton  and  ascle- 

gias,  were  the  first  to  be  utilized,  as  the  uses  of  flax, 
taapf  and  silk  reqnire  peculiar  preparatory  process- 
08.  Bark,  although  used  extensively  by  the  natives 
of  some  of  the  luauds  of  Polynesia,  lias  not  cunie 
into  general  use  for  raiment  elsewhere  ;  but  few  trees 
yielaa  bark  which  will  make  clothing  equal  to  the 
tapn  cloth  of  the  Fijis.  This  is  made  from  tlie  paper 
mulberry,  which  grows  wild  in  Oceanica  and  Poly- 
nraia,  as  well  as  in  parts  of  Asia.  The  Fgi  group  is 
near  the  equator,  and  was  discovered  in  1643  by 
Tasman,  the  Dutch  navigator.  There  are  225  islands, 
80  of  which  are  inhabited  by  a  population  estimated 
at  250,000.  Paper  ia  also  made  of  the  same  material 
(Broiissonetia),  and  specimens  sre  in  the  Patent 
Office  and  Agricultural  Department  Moseum. 

'The  man  cloth  is  made  oy  the  same  islanders,  of 
the  bark  of  the  fnob-tree.  The  bark,  as  removed 
from  the  tree,  is  steeped  in  water,  and  beaten  on  a 
flat  log  with  a  grooved  mallet.  Two  lengths  of  the 
wet  stuff  are  beaten  tt^ther  at  their  eagee,  being 
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auited  by  their  gluten.  Separate  pieces  are  united 
by  the  starch  of  the  taro  and  then  dyed.  The  mode 
of  unitiDg  u  exactly  the  same  as  that  pnu:ticed  with 
the  atripa  of  papyrus,  as  described  by  Pliny.  See 
Papbh. 

The  Fijis  are  strangely  croel,  ingenious,  and  rer- 
satile,  being  the  manufacturers  for  the  idandera  of 
other  groups,  supplying  them  with  canoes,  tptira, 
sails,  pottery,  luosijuito  curtains,  cloth,  wmnet,  rope 
of  coir  or  cocoa-nut  husk. 

In  Captain  Cook's  time  the  inliabitants  of  the  Pa- 
cific inlands  had  no  knowledge  of  weaving,  though 
ingenious  in  braiding,  plaiting,  and  netting. 

Perhaps  the  earliest  examples  of  weaving  were 
baskets,  hurdle-s  and  mata,  in  which  the  inteniec- 
tiona  are  exactly  the  same,  thou^  the  mode  of  pro- 
duction is  difiereut. 

The  invention  of  the  loom  antedates  all  authentic 
history  of  the  Chinese,  Hindoos,  and  figyptiaos,  au<l 
chance  references  to  woven  good*  are  found  at  an 
early  period  of  the  Old  Testament  hiiitory,  as  in  tlic 
case  of  the  "  vestures  of  fine  linen  "  in  which  .1o- 
■eph  was  arrayed  by  Pharaoh.  (See  Fux  ;  Linen.) 
The  references  to  woven  goods  in  the  Mosaic  period 
are  very  numerous.  Ths  art  of  weaving  was  held  to 
have  been  derived  froin  the  early  sovereigns  of  the 
land ;  so  great  regard  was  felt  for  tin  inrentor,  that 
the  work  wan  generally  thus  associated. 

Semiraniis,  the  Assyrian  queen,  is  credited  with 
the  invention  of  weaving.  The  Qreeka  representeii 
Minerva  with  a  distalf,  as  being  the  inventress  of 
spinning.  Homer  refers  to  the  products  of  the  loom. 
The  iSgyptiana  credited  it  to  Isis;  the  Hobamme- 
daiu  to  a  sou  of  Japhst ;  the  Chinese  to  the  conaort 
of  the  Emperor  Yao  (Noah) ;  the  Pemviane  to  Ma- 
maosUa,  wife  of  Manco  Oapac,  their  first  sovereign. 

The  modem  Arabs  anil  tlie  Hindoos  use  a  procum- 
bent loom.  Tlic  Bible  notices  of  weaving  rff«r 
to  lojtn-wort,  nettitig,  and  braiding.  1,  When 
Delilah  wove  into  the  web  the  seven  locks  of  Sam- 
eon's  hair. 

2.  Where  Tsaiah  pronoiincra  a  conse  upon  E^ypt, 
which  shall  destroy  all  her  vast  works  of  irrifpition 
and  improvement,  and  "  confound  "  those  who  live 
by  weaving  networks. 

The  Bible  also  refers  to  needlework  and  nmbroid- 
ery;  in  the  moiimf\tl  song  of  the  mother  of  Sisera. 
See  Damask. 

The  mode  by  which  the  weavers  <^  India  execute 
thojomt&tJMS  has  been  explained  by  Mr.  Taylor  as 
follows :  — 

**  The  Hindoo  weavers  place  the  pattern,  drawn 
upon  paper,  below  the  warp,  and  range  along  the 
track  of  the  woof  a  number  of  cut  tlireada  eiiual  to 
the  flowers  or  parts  of  the  design  to  be  made  ;  then, 
with  two  small,  tine-pointed  bamboo  sticks,  they 
draw  each  of  these  threails  between  as  many  ttireads 
of  the  warp  aa  mty  be  equal  to  the  width  of  Hie  fig- 
nre  which  is  to  be  formed.  When  all  the  threads 
have  been  brought  between  the  warp,  they  are  drawn 
close  by  a  stroke  of  the  lay  or  batten  ;  the  shuttle 
ia  then  pissed  by  one  of  the  weavers  through  the 
shed,  ana  the  weft  having  been  driven  home,  it  is 
returned  by  the  other  weaver." 

Pliny  accorded  the  invention  of  the  loom  to  the 
Egyptiana.  The  Israelites  carried  with  them  the 
art  of  weaving  when  they  left  Egypt,  and  in  Leviti- 
cus (chap,  xiii.)  the  warp  and  the  vtaoi  of  linen  and 
woolen  fabrics  ai-e  fairly  distinguislied. 

The  finest  of  the  linen  mummy-cloths  of  the  an- 
cient Egyptians  —  specimens  of  which  may  still  be  ' 
found— Hiave  about  140  thmails  to  the  inch  in  the 
weft  and  abont  64  in  the  warp. 

The  looma  of  Egypt  are  shown  abundantly  in  the  ; 


tombs,  and  the  web  was  either  horizontal  or  perpen- 
dicular ;  the  former  are  shown  at  Beni  Hassan,  the 
latter  at  Thebes.  The  woof  was  aometinies  jiushed 
upward,  sometimes  downward.  The  product  was 
check  or  plain.  The  shuttle  was  not  usual,  but  the 
filling  was  pu.Hbed  through  the  shed  by  a  stick  or 
hooked  rod.  Wilkinson  says  that  aome  lA  the  cd- 
ored  patterns  of  Uie  Egyptian  cloths  were  worked  by 
the  loom  ;  and  othen  are  the  leinlt  of  dyeii^;  and 
printing  proeessea. 

'*  Colored  dressee,"  sayA  Pliny,  "  were  known  in 
the  time  of  Homer,  from  whom  the  robeaof  triumph 
were  borrowed  ;  and  from  the  Phiygisna  having  bnn 
the  first  to  devise  the  method  of  giving  the  same 
effect  with  the  needle,  they  have  been  called  '  Phry- 
giones.'  But  to  weave  cloth  with  gold  thread  was 
the  invention  of  an  Asiatic  king,  Attalus,  from 
whom  the  name  *  Attolic '  was  derived  ;  and  the 
Babylonians  were  most  noted  for  their  ekill  in  weav- 
ing clothe  of  variooB  cohwa." 

It  reminds  one  of  the  "  wey  of  divers  colors  erf 
needlework  on  both  sides,'  in  the  famous  Hebrew 
song  more  than  thirteen  centuries  before  Pliny,  and 
of  the  "  goodly  Babylonish  garment "  secreted  by 
Achan  from  thu  spoila  of  Ai,  1,500  yeare  before  the 
erudite  Roman  made  his  miscellaneous  collection  of 
curioeities. 

A  specimen  of  an  anment  Enptian  nig  in  the  pos- 
session of  Mr.  Hays  is  desenned  by  Wilkiuson  as 
made  of  woolen  tbresda  on  linen  atrin^a,  having  a 
central  figure  in  white  on  a  green  gn>und,  a  boraer 
of  red  and  blue  lines,  and  the  remainder  of  it  a 
ground  of  yellow  with  figni^  and  omameuts  in  red, 
white,  and*  Uw.  This  is  but  11  m  9  inches,  and  may 
be  needlework  on  linen  canvas,  with  one  aA  of 
linen  strings  puUetl  out,  and  it  cannot  be  relied  upon 
as  illuatrative  tiS  loom-mnrkf  thouj^  interesting  as 
embroidery. 

Kugs  and  mats  were  the  earliest  form  of  carpets, 
and  the  early  noticee  of  them  are  frequent  and  in- 
teresting.   (See  Carpet.)    Piiuyeays:  — 

"Thick  tlofky  wool  has  been  este«toMi  for  the 
manufacture  of  carpets  from  the  very  eariieat  times. 
It  is  quite  clear  from  what  we  read  in  Homer,  that 
they  were  in  use  in  his  time.  The  Gauls  embroid- 
ered them  in  a  different  manner  from  that  which  is 
])Tacticed  bv  the  Parthisns.  Wool  is  compressed, 
also,  for  maVing  a  felt,  which,  if  soaked  in  vinegar, 
is  capable  of  resisting  iron  even  ;  and,  what  is  still 
more,  after  having  gtme  throng  ^e  last  process, 
Wool  will  even  resist  fire ;  the  refBse,  too,  when 
taken  out  of  the  vat  of  the  acourer,  ia  need  for  mak- 
ingmattresses,  an  invention,  1  fancy,  of  the  Gaols." 
"The  gausapa  [a  thick  cloth,  shaggy  on  one  side, 
and  used  for  coverleta  and  cloaks]  has  been  brought 
into  use  in  my  father's  memory,  and  I  myself  recol- 
lect the  ampkimaUa  [napped  on  both  sides]  and  the 
long  eha^^  apron  [vcntrale]  being  introduced  ;  bat 
at  the  prewnt  day,  the  latulatt  [brottd-striped}  tn- 
nic  is  beginning  to  be  roaonfactured  into  an  imita- 
tion of  the  ganaaptu" 

"  Varro  [50  B.  c]  informs  us  that  be  himself  was 
an  eyewitness  that,  in  the  temple  of  Sancus,  the  wool 
was  still  preserved  on  the  distafl*  and  spindle  of  Tana- 
quil  [wife  of  Tarquinius  Priscus,  616  B.  C,  and  a 
native  of  Etraria],  wiio  whs  also  called  Caia  Oecilia ; 
au<l  he  says  that  the  royal  waved  [watered]  toga  for- 
merly worn  by  Sfrvina  Tullius  [578  B.  c.\  end  now 
in  the  temple  of  Fortuna,  was  made  by  her.  Tana- 
qnil  was  the  first  who  wove  the  straight  tunic  [(wii- 
'  on  reeta,  woven  in  a  jierpendicular  loom].  Such  as 
our  young  people  wear  with  the  white  toga  ;  newly 
married  women,  aim.  Waved  [uniftbEoAi,  wateito] 
;  ^mients  were  first  the  moot  esteemed  of  all,  alte 
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which  those  fortned  of  various  colors  came  into  vogue. 
Fenestella  taronns  us  that  tog&a  with  a  smooth  sur- 
face, as  well  as  the  Phrygiao  togas,  httgan  to  be  used 
in  the  latter  part  of  tne  reigu  of  Aufpstus.  The 
pixlaia  bad  its  origio  among  the  Etrunam." 

"The  method  of  wearing  with  more  than  one 
thread  was  invented  at  Alexandria.  These  cloths 
ate  called  potiiniia  ;  it  was  in  Gaul  that  they  were 
Arst  divided  into  checkers." 

Pliny  gives  the  Gauls  gooil  ctwdit,  — checker-work 
wfAviug,  the  reaping- machi Oft,  brar  of  malt,  bread 
raised  by  yeast,  sieves  of  horsehair,  embroidered 
mgx ;  bnt  alt  tnuu  AuimtM  <Po)  seems  to  have 
been  Gaul  with  Pliny. 

The  Greeks  and  Romans  bad  looms  in  which  the 
war^  was  horizontal,  and  others  in  which  it  was 
vertical,  so  that  ths  weaver  aat  at  work.  The  box< 
wood  shuttle  was  of  the  modern  shajte,  pointed  at 
each  cud,  aud  bad  a  cavity  in  which  the  woof-thread 
was  wound  on  a  stationary  pirn  or  quiU,  or  on  a  bob- 
tnn  which  revolved  as  the  yam  unwoand,  and  passed 
throngh  a  bole  in  the  aide  of  the  shuttle. 

The  threads  of  the  warp  were  decus-iated  by  a  stick 
(arvttdo),  which  divided  the  threads  alternately,  and 
the  respective  sets  were  passed  through  the  loops  of 
the  leashes  {licia)  of  the  harness ;  the  leashes  of  a 
given  set  being  attached  to  a  sttiiight  rod  called  a 
fietatorium.  The  Hiin[ile  it  form  had  one  set  of  leash- 
es, which  alternately  rabed  and  d>4presse<l  its  set  of 
threads  above  and  below  the  intervening  threads. 
The  number  of  se^  of  leches  was  increased  accord- 
ing to  the  complexity  of  the  pattern.  The  woof- 
thread  was  beaten  up  to  com^^ct  the  &bric  by  a 
sword  (^paMa)  or  a  coinb  (peeUn),  like  the  modem 
reed. 

The  term  polimUtt  aignifying  "many  leashes," 
and  the  referenue  to  it  by  Pliny,  indicate  ibat  the 
Greek  and  Roman  looini  had  harness  in  which  the 
lea=ibra  were  arranged  iu  seta  to  weave  twiUs  or  pat- 
terna,  which  the  Latin  terms  bilex,  IriUx,  and  the 
Greek  dimitos,  trinilos,  polimitos,  alluding  to  the 
d^ree  of  coroplezity  of  thj  syKtcm,  fully  confirm. 

What  the  Or.  4ii.MTw,  or  six-ihreaded,  may  have 
been  it  is  not  easy  to  tell ;  but  the  wcml  is  used  in 
connection  with  a  sprig  or  ornament  produced  in  the 
texture  at  regular  intervals,  and  it  is  probable  that 
it  was  a  six-mi-t  haracss,  Hoating  the  woof  to  make 
a  pattern.  The  name  came  down  through  the  ages 
as  {d^rov,  Lat.  miiiituiti,  0.  Fr.  aamet,  Ger.  samjnet, 
Sp.  3mmet)\  It.  teiamUo,  and  in  our  own  archaic,  — 

"SoHariwdMid  fell  tiM  brand  Sseallbor; 
Bnt  «n  be  dipt  the  lurfuM,  row  mi  arm 
CtoUwd  Id  whll«  tamitt,  inyitlc,  wooderAil, 
And  cught  him  hj  the  hUt." 

The  artfl  of  dressing  ilax  and  wool  wore  known  in 
Britain  previous  to  the  conquest  by  Ctesar,  who 
states  that  the  art  of  weaving  was  not  known  by 
the  islanilers.  However  this  may  be,  an  imperial 
manufactory  of  woolen  and  linen  eloth  for  the  nee 
of  the  Roman  army  in  Britain  was  established  at 
Venta  Bulgarum,  since  called  Winchester.  In  Bish- 
op Alilhelm's  book,  A.  n.  680,  in  an  essay  on  char- 
acter, occurs  a  simile  from  the  art  of  figure-weaving, 
in  which  he  refers  to  a  "web  woven  by  shuttles, 
filled  with  threads  of  purple  and  many  other  colors, 
flying  from  aide  to  side,  and  forming  a  variety  of 
figures  and  images."  A  famous  specimen  of  em- 
broidery of  this  character  is  preserviMl  in  the  Cathe- 
dnl  of  Bayeaux.  It  is  a  niece  of  linen  about  19 
inches  in  width  and  67  yards  in  length,  containing 
the  history  of  the  conquest  of  England  by  William 
of  Normandy.  It  is  supposed  to  have  been  executed 
by  Matilda,  wife  of  William,  and  the  ladies  of  her 
conrt.    Its  beauty  is  principally  needlnwoik. 


The  annexed  cat  is  from  Erasmus's  book,  tho 
"  Praise  of  Folly,"  and  shows  the  lady  of  the  house 


AladttmtlurLoom. 


at  her  loom.    The  cloth-beam,  shnttle,  and  bamesit 

arc  clearly  shown. 

"  What  need  m  nutie  the  Ker'nil  Wndu  of  looma? 
TboM  delicate,  to  whoM  fldr-eoloiir'd  thread* 
llaug  flzur'd  ireighta,  whoie  Taiiotu  numben  goUa 
The  artlnt'i  band :  he,  unieen  flow'ra,  and  tfSM, 
And  vales,  and  aiun  htlU,  nnerrlOK  works." 

Dtd,  Vu  fUtee,  1757. 

Toward  the  close  of  the  eleventh  centutv,  thn 
wetivers  in  the  largo  towns  of  England  were  formed 
into  gnilda  or  Bocieties. 

In  the  reigh  of  Richard  1.  (1197)  a  law  was  passed 
for  regulating  the  fabrication  and  sale  of  cloth. 

Edward  111.  encoumgeil  the  immigration  of  'weav- 
era  and  cloth-makers,  but  the  art  does  not  seem  to 
have  nourished  in  England  an  it  did  on  the  Conti- 
nent, as  wool  continiied  to  be  a  staple  aitide  of  ex- 
port. 

During  the  persecutions  of  the  Dnke  of  Alva  In 
Flanders,  in  the  sixteenth  century,  many  Flemish 
weavers  settled  in  England,  aud  introduced  or  pro- 
moted the  niAuuracture  of  baizes,  serges,  crapes,  and 
other  descriptions  of  stuffs.  The  revocation  of  the 
Edict  of  Nantes  in  lfl86(grBnted  to  the  French  Prot- 
estants by  Henry  IV.  in  1698,  confirmed  by  Louis 
XUl.  in  1610.  and  by  LouU  XIV.  in  1652),  by 
Lonis  XIV.  drove  from  France  many  ingenious 
artisans,  who  carried  with  them  to  luigland  and 
other  countries  the  arts  of  silk  working  makii^ 
crystal  glass,  jewelry,  etc. 

In  weaving  plain  cloth  the  threads  which  run 
lengthwise  of  the  fabric  constitute  the  loarp.  Those 
in  the  directim  of  the  width  are  called  the  w^l, 
woof,  tkoot,  or  bxm. 

The  warp  is  divided  into  two  parts,  each  contain- 
ing an  alternate  thread,  which  are  alternately  raised 
and  lowered,  allowing  the  weft-thread  to  pass  be- 
tween them  through  a  space  termed  the  shea. 

The  principal  working  parts  of  the  huid  and  pow- 
er loom  are  the  same,  comprising  a  ftame,  at  one  end 
of  which  is  the  beam  or  yam  rofl,  on  which  the 
warp-threads  are  wound,  and  at  the  other  the  doth- 
beam  on  which  the  finished  cloth  is  wound.  The 
mejtns  for  paying  off  the  yam  from  one  beam  and 
winding  the  cloth  on  to  the  other  are  known  as  the 
^-<!/f  and  take-up  res))ectively. 

Each  half  of  the  warp  is  alternately  raised  and 
lowered  by  means  of  the  heaida  or  heddies,  threads 
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hartnjt  loops  at  their  lower  enda  and  attached  above 
to  two  horizontal  rods  connected  by  a  pulley,  the 
whole  collectively  conHtitatiiig  Die  kameu,  bo  that 
when  one  heald  rises  the  other  (alls.  Each  warp- 
thread  passes  through  one  of  these  loops.  The  warp- 
threads  also  pass  through  thu  dertts  or  teeth  of  a  re«d 
at  the  lower  part  of  a  movable  swing-fraine  called 
the  lathe,  lay,  or  batten,  which  beats  hoine  and  com- 
liacts  the  warp-threads  as  the  wotk  progresses. 

The  bottom  of  this  frame  has  a  pnyecting  ledge, 
forming  a  path  for  the  thuUle  which  contains  a  cop, 
on  which  the  weft-yam  is  wound. 

The  shuttle  iu  hand-looms  is  thrown  across  the 
race  by  hand  or  by  means  of  the  fty-  When  the  lat- 
ter ia  used  the  two  ends  of  the  shuttle-race  are 
closod,  so  as  to  form  a  trough  in  which  two  pieces 
of  wood,  called  picken  or  peexers,  are  caused  to  move 
along  wires.  A  Htrins  from  each  picker  IS  attached 
to  a  handle  which  the  weaver  holds  in  his  right 
band,  and  by  means  nf  a  smart  jerk  he  propels-the 
shuttle  back  and  forth  along  the  race.  The  weaver 
is  seated  at  the  end  of  the  Inoni  pext  the  cloth-beam, 
and  b^  pressing  with  hi.s  foot  on  one  of  two  treadles 
he  raises  one  of  the  herilda,  and  with  it  one  set  of 
warp-threads.  The  shuttle  is  then  thrown,  ^)a.<uiing 
thro\igh  the  shed  between  the  two  sets,  ami  the 
weft-tnread  is  driven  home  by  the  Imtten,  which  the 
weaver  gutdeji  with  his  left  hand.  The  other  treadle 
ia  now  depressed,  raising  the  other  set  of  warp- 
threads,  the  shuttle  tliniwn  back  to  its  first  posi- 
tion and  the  weft-thread  beaten  home  as  before.  In 
tlua  manner  the  weft-thread  is  caused  to  paNS  al- 
ternately above  and  below  the  threads  of  each  of  the 
two  S!!ta  composing  the  warp  until  the  work  is  com- 
pleted. When  a  few  inches  of  cloth  are  woven  it  is 
woniid  upon  the  cloth-beam. 

In  order  to  prevent  the  cloth  from  contracting  in 
breadth  before  being  wound  on  the  doth-bnun,  two 
pieces  of  wood  with  sharp-pointed  en«U,  which  are 
inserted  in  the  selvage  of  the  cloth,  are  employed. 
This  stretcher  is  called  a  temple. 

Previous  to  Iteuig  wound  on  the  vam-benm,  the 
warp-yams  requiiii  to  be  lai<l  side  by  side  in  one 
plane.  This  is  effected  by  a  device  called  the  Warp- 
INo-HiLL  (which  aee). 

In  Fig.  2V97  is  shown  an  improved  haad-loom. 
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operated  by  a  crank  on  the  shall  H.  The  waip- 
roller  is  at  the  left  and  the  cloth-iolter  at  Uie  right 


of  the  machine.  The  hameas-frame  carries  fonr 
heddlea,  which  are  actuiited  by  the  revolution  of  the 
cams  h  A,  acting  on  levers  / /  connected  to  the  bed- 
dies.  L  is  the  shuttle-box  on  the  lay,  and  T  the 
breast-beam.  A  fly-wheel  on  the  same  shaft  with 
the  cams  equalizes  the  motion.  The  cams  are  so  ar- 
ranged ou  the  shaft  as  to  act  in  the  required  consecn- 
tion  to  produce  the  twill  or  pattern  reqnired,  and 
increasing  the  number  tii  cams  and  heddlea  a  Tarie- 
gated  recurrent  pattern  of  considerable  complexi^ 
may  be  prodnced.  The  revolution  of  the  crank 
gives  all  the  motions  of  the  machine,  —  heddlea, 
shuttle,  and  batten.  (See  Hakd-looh.)  In  other 
forms  of  hand-looms  the  motions  are  derived  froai 
the  vibration  of  the  batten. 

X  positive  motion  has  been  given  to  the  sbnttle 
in  place  of  the  flv  motion,  on  several  occa&wna. 
Once  in  Gieenouf^^s  circular  loom,  and  again  in  Ly- 
all's  reciprocating  loom.  In  the  latter  case,  the 
shuttle  ia  conveyeil  through  the  shed  by  a  carriage 
which  ia  impelled  by  cords,  which  are  wound  njion 
a  reciprocating  dram  beneath  the  frame.  The  car- 
riage and  the  shuttle  have  rollers  which  move  in 
contact  with  the  yam,  so  sm  to  have  a  rolling  bat  no 
nibbing  action.  The  rotary  motion  of  the  rollers  in 
the  carriage  is  transmitted  through  the  warp  to  the 
lower  rollers  of  the  shuttle,  as  the  threads  of  the 
waro  }mss  between  the  two. 

I^e  earliest  power-loom  on  record  was  contrived 
by  a  French  naval  officer,  M.  de  Genoes,  and  ia  de- 
scribetl  in  the  "Journal  des  S^avans,"  1678.  The 
inventor  claimed  that  a  single  mill  could  give  mo- 
tion to  10  or  12  looms,  and  that  cloth  could  De  made 
by  their  means  much  wider  than  by  the  ordinary 
loom  then  in  use.  It  does  not  appear  to  have  been  a 
practical  working  apparatus,  and  never  came  into  use. 

We  are  indebted  to  Dr.  Edmund  Cartwright  for 
the  first  practical  power-loom.  He  was  a  minister 
of  the  poBpel,  and  unacquainted  with  mecbanica ;  bat 
had  hu  attention  turned  to  the  subject  by  a  re- 
mark, that  when  Aricwright's  patents  expired  so 
many  persons  woald  go  into  the  spinning  du^dpss 
that  no  hands  would  be  found  to  weave  Uie  cotton. 
He  declares  that  his  first  attempt  was  a  most  rude 
piece  of  machinery.  "The  warp  was  plaeed  per 
pendicnlarly,  the  reed  fell  with  the  weight  01  at 
least  half  a  hundred  weight,  and  the  springs  which 
threw  the  shuttle  u-ere  strong  enough  to  have  thrown 
a  Congreve  rocket"  It  required  the  power  of  two 
men  to  work  it.  He  secured  his  patent  April  4, 
1785.  He  then  went  for  the  first  time  to  me  how 
other  people  wove,  and  was  astonished  at  the  com- 
parative clumsiness  of  Us  own  contrivance.  Hr 
went  on  improving,  and  took  out  bis  lost  patent  1787- 
He  met  with  the  trouble  incident  to  great  inventoi^ 
—  an  ignorant  populace  and  rich  pirates.  He  spent 
£  SO, 000  in  his  endeavon  to  perfect  his  loom',  and  in 
1808  received  a  Parliamentaiy  grant  of  £  10,000  for 
his  great  national  services.  On  this  sum  be  retiml 
to  a  farm  in  Kent,  and  spent  bia  declininff  years  iu 
comfort,  occaionally  trotting  out  his  hobnea.  He 
died  in  1823,  aged  80. 

Steam  was  applied  to  his  looms  in  1607-- 

Fig.  2998  shows  the  working  parts  of  a  power 
loom,  the  framing  being  omitted. 

The  warp  a  is  wound  upon  the  warp-beam  b,  and, 
paaaing  over  the  roller  c,  is  carried  through  the  two 
oeslds  d  d,  which  alternately  raise  and  lower  the 
two  sets  of  wam-threads,  forming  the  shed  for  the 
passage  of  the  shnttle.  The  shuttle  is  driven  slong 
the  shnttle-race  a  by  a  kind  hammer  /,  worsted  by 
a  lever  g  moving  through  a  small  arc  of  a  circle.  The 
finished  cloth  is  kept  tight  by  the  templea  A,  a  por- 
tion being  wound  on  the  cloth-beam  i  £ 
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Wortimg  Parts  of  a  Pototr-Loom, 

In  the  power-loom,  five  distinct  actions  B.re 
performed  by  Rt«ini-power. 

1.  Raising  uitl  lowering  atteniately  the  two 
aets  of  warp- threads. 

2.  Throwing  the  shuttle. 

3.  Driving  up  ttach  weft-tliread  after  the 
shuttle  is  thrown. 

4.  Unwinding  the  warp  from  the  beam. 

5.  Winding  the  cloth  on  the  cloth-roller. 
An  arrangement  is  kIao  introduce*)  for  stop- 

piug  the  loom  when  n  thrmd  breakii,  when 
the  shuttle  sticks  In  its  (mssage,  or  when  the 
yam  on  the  rap  eontainnl  in  the  shuttle  has 
ran  out.    Thia  may  he  effei'tt^  in  TarioQB  waya,  de- 
pending on  the  nature  of  "the  loom. 
Fig.  2999  repreaenta  an  improred  power-loom,  a 


is  the  frame,  e  in  the  warp-beam,  and  »  the  cloth- 
beam  ;  k  u>,  the  lay.  The  heddlea  are  ai'tnated  by 
cams  A  acting  on  the  levers  g,  to  which  they  are 


Tin  1000. 


connected.  On  the  same  shaft  is  the  scroll-cam  w, 
in  which  traverses  a  roller  imparting  a  vibratoiy 


lamntftrr''  Dwh^jik"'  CotlaitftnJ  for  Lianti 


motion  to  the  Uy,  in  which  is  a  raceway  for  the 
shuttle. 

Fig.  SOOO  ia  a  perspec- 
tive view  of  a  warping' 
mackitie,  wivHiitg  -  ma- 
chute,  and  a  loom  for 
light  and  medium  cotton 
goods. 

Fig.  SOOI  ia  a  perspec- 
tive view  of  two  looms, 
one  for  "  domestics  "  and 
heavy  cotton  goods,  the 
other,  on  the  right  of  the 
picture,  for  Itnena. 

With  the  modem  pow- 
er-loom, the  cost  at  Man- 
chesterof  weaving  a  piece 
nf  cotton  cloth  25  inches 
~-  wide,  29  yards  long,  and 
n  picks  per  {  inch,  is 
estimated  at  lOJ  centi. 
One  person  can  attend 
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to  two  or  three  loomn,  and  each  loom  produces  26 
pieces  of  such  cloth  per  day. 

Od  the  old  hAnd-loom  of  1800,  one  man  wonld 
attend  to  one  loom,  and  would  produce  4  pieces  at 
an  expense  of  66  cents  each. 

In  plain  cloths  the  warp  and  weft  threads  are  of 
aboDt  equal  fineness.  Yams  of  two  different  sizes 
introduced  into  the  web  produce  a  sort  of  striping. 
When  the  warp  and  welt  threads  are  of  diHereut 
colors  a  shot  pattern  is  produced. 

Striped  patterns  are  formed  by  introducing  at 


regular  intervals  the  different  colored  threads  re- 
quired ;  checks,  by  inserting  different  colored  threads 
at  proper  distances  in  the  warp  and  crossiDg  tbem 
in  the  weft  by  threads  of  the  desired  color  in  bdS- 
cient  number  to  give  the  desired  width. 

In  twills,  each  weft-thread  does  not  cross  altenute 
warp-threads,  but  only  the  recurrent  third,  fotuth, 
fifth,  or  sixth,  the  required  number  being  inserted 
through  each  heald.    See  Tu'ill. 

Piled  work,  as  velvet,  velveteen,  fustian,  or  piled 
carpet,  is  formed  by  introducing  a  third  thread,  preri- 


Ff^Krt-Loom, 


onaly  looped  by  weaving  it  over  wires  the  breadth  of 
the  fabric  In  some  kinds  these  are  cut  out  with  a 
knife,  in  othera  they  are  simply  withdrawn  from  the 
loops. 

One  mode  of  making  goods  in  patterns  of  colored 
figures  is  by  means  of  a  variety  of  buttles,  each 
carrying  its  own  colored  thread.  These  shuttles  are 
arranged  in  a  box  which  may  be  raised  or  lowered, 
so  as  to  bring  the  required  shuttle  opposite  to  the 
picker  which  drives  through  the  shed.  Thin  motion 
of  the  shuttle-box  is  obtained  by  means  of  a  Pat- 
TERN-WHKRL  Or  Fattebn-chain  (which  see). 


Fignren,  previous  to  the  invention  of  Jacqosnl, 
were  formed  in  the  draw-loom. 

In  this,  the  warp-threads  were  arranged  in  sepa- 
rate groups  so  disposed  a.s,  in  conjunction  with  the 
weft-threads,  to  form  the  figures.  The  proper  suc- 
cession of  the  weft-threads  as  to  color,  etc.,  wbb  ar- 
ranged by  the  weaver,  several  shnttles  being  em- 
ployed, if  necessary.  For  this  purpose,  a  psttem- 
cHrij  was  provided,  to  which  the  workman  could 
constantly  refer.  Each  set  of  waq)-thrmd8  w»s 
attachetl  to  a  handle  by  which  they  were  drawn  up 
at  the  proper  time  by  an  attendant  cal1e<l  a  rfraw- 


Digitized  by 


Google 


LOOM. 


1357 


LOOM. 


boy.  This  involved  liability  to  mistakes,  demnging 
the  pattern,  and  to  obviate  this  a  mwhanical  dmw- 
hoj  wu  invented. 

Jactinard's  ingeniouti  ravention  aapeneded  this, 
prodacing  an  entire  revolntion  ia  the  art  of  figure- 
weaving. 

Joseph  Maria  Jacqoard  vaa 
born  at  Lyons,  1752  ;  invented 
his  loom  for  weaving  figured 
fabricM  in  1801;  ana  died  at 
Orleans  in  1834. 

The  action  of  the  Jacqa^rd  in 
producing  patterns  upon  fabric 
may  be  briefly  described  as  fol- 
lows: — 

To  the  ordinary  loomn  perfo- 
rated cards  are  added,  through 
which  certain  needles  puss,  caus- 
ing the  threada  to  rise  and  bll, 
according  to  the  holes  in  the 
cards,  thus  reproducingnpon  the 
tisane  in  the  loom  the  pattern 
which  is  perforated  in  the  card. 
See  Jacquakd  Loom. 

Fi^  8002  is  a  view  of  an 
English  power-loom  for  ftncv 
weaving,  naving  what  is  calletL 
a  dobby,  with  the  harness  con- 
trolling mechaniani. 

The  pattern  •  chains  d  are 
monnted  in  a  frame  at  the  top 
of  the  loom,'  and  in  their  move- 
ment their  pinii  act  on  vertical 
hooked  wirea  or  jacks  e,  con- 
nected with  a  series  of  coQpIed  levers  e,  connected  in 
tarn  with  the  harness-frames  /.  A  rocking  frame 
a  at  the  top  of  the  loom,  provided  at  its  opposite 
ends  with  cross  or  grilf  knivea  or  bars  b,  engnges  the 
hooked  wires  selected  by  the  jnna  of  the  pattem- 


satiu  checks,  etc.,  mav  be  produced.  The  loom 
also  shows  changeable  ^uttle-bozes. 

One  example  of  Crompton's  looms  is  given  in 
Figs.  8008  and  8004,  the  former  being  an  end  eleva- 
tioti  and  the  latter  a  front  elevation. 


8004. 


cimns,  and  raises  the  harness-frames  necessary  to 
prodhee  the  ptttem.   Fliin  and  Ucaey  twills,  spots. 


rif.  8006. 


The  harness-frames  e  are  attached  by  cords  or 
wires  to  horizontal  top  and  bottom  levers  d,  whose 
opposite  ends  are  connected  "by  means  of  notched 
jacks  /  and  wires  g.  The  notched  jacks  are  moved 
by  pins  on  a  pattern-cylinder  n,  so  that  their  notch- 
es are  engaged  hj  eitlier  the  lifter  or  depieeaer  h  i, 
to  raise  or  lower  the  harness-frames.  This  loom 
has  also  shifting  shuttle-boxes,  and  the  box-lever 
is  moved  by  a  star  cam. 

On  the  left  of  Fis.  8004, 
one  of  the  jacks/is  shown  on 
an  enlatsed  scale  to  exhibit' 
the  notches  more  cleeriy. 

In  another  variety  of 
Crompton's  loom  (Fig.  3005), 
vertical  levers  pivoted  at  the 
side  are  connected  at  bottom 
and  top  to  the  hoddlu  or  har- 
ness-fratnes  by  cords,  and 
notched  jacks  pivote<l  to  snch 
vertical  levers  and  controlled 
by  a  pattern-cylinder  are  en- 
f^iged  bars  which  move  the 
levers  and  open  the  shed,  these 
bars  acting  ss  lifters,  de- 

Sresaers,  and  eveners.  The 
gure  shows  the  motion  work 
merely. 

In  Short's  loom  for  weav- 
ing fabrics  of  any  width,  the 
shuttles  are  carried  throng 
the  shed  by  a  belt  having  a 
continnons  motion.  This  is 
snpported  on  a  carriage  with 
small  anti-friction  rollers 
traverring  the  raceway  when 
it  is  swung  as  a  batten.  A 
shuttle  is  engaged  by  a  lug 
on  the  belt,  and,  after  crossing  onmpbmU  Loom  (OuO- 
the  shed,  deposited  in  a  chan-       Out  Jbtnm). 
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nal  in  the  frame,  when  the  belt  engages  another 
ahattle  end  carriee  it  Actiws  in  the  opposite  direc- 
tion. 

The  number  of  patented  inTentions  relating  to 
looms  and  their  appliances,  both  in  this  country  and 
England,  many  of  them  of  slight  importance,  u  too 
great  tu  give  even  a  brief  idtfa  of  here.  Some  of  the 
more  important  wiU  be  found  under  their  specific 
heads.    See  Wbatino. 

2.  (NatUictU.)  The  part  (tf  the  length  of  an  oar 
inside  the  gunwale  In  rowing.  Id  contradistinction 
to  the  bloM. 

lAom-oard.  (WfMving.)  A  pierced  patteni- 
canl  for  Jac«|uard  weaving. 

TiftTTin  hwr^mi  {Wmving.)  That  portion  of 
Ae  loom- by  which  the  warp- threads  are  mored  to 

make  the  decussation,  forming  the  shed  in  which 
the  shuttle  travels  and  leaves  the  wtift-tbread.  The 
harness  has  heddles  with  loopn  for  the  warps,  and  a 
part  are  raised  above  the  otbent,  either  in  r^ular 
alternation  for  plain  weaving,  or  in  other  order,  ac- 
cording to  the  pattern.    See  Loox  ;  TwiLL. 

ItOom-ahuftle.  One  for  carrying  the  we/t- 
thread  through  the  Aed  formed  by  tlie  decassaUoa 
of  the  warp.    An  oriflue  is  made  throngh  the  shuttle 

Fig.  8006. 


Ltem-akMk. 

in  line  with  the  yam-eye,  and  another  through  the 
bottom  at  the  same  distance  from  the  end.  There 
are  many  varieties. 

Irfxm'chle.   iFabrie.)   A  silk  and  cotton  cloth 
of  rich  «dor,  made  in  Sinde,  iii  i^eoei  aboat  4  yards 
long  and  S  foet  wide. 
liOOp.   1.  (J/ocAfasry.)    A  slotted  bar  which 

formsaguide  and 
Us*  W07.  limit  to  the  mo- 

tion of  an  object 
2.  A  sleeve  or 
collar  Oi  as  that 
uiion  the  middle 
of  a  »eck>yoke. 

S.  (Nautieal.) 
t,  a  bastard  loop ; 
a  rope  stopped 
with  yama. 

^  is  a  loop  fw 
slipping  other 
lines,  acting  as  a 
fair-leader. 

o,  abend  itop- 
peawithaeizinga. 
4.  A  hinge  of  a  door  or  {Rite. 

6.  A  panel  ttf  bars  joined  together  lika  a  fpte,  to 
be  removed  in  and  out  at  pleasan.  | 

8.  {Tttegrapky.)  A  wire  going  out  and  returning  i 
to  the  Mime  point,  as  to  a  branch  offloe,  and  forming 
a  part  of  a  main  circuit.  ! 

7.  {Metallurgy.)    A  msss  of  iron  gathered  into  ' 
a  ball  on  the  floor  of  a  reverberatory  furnace,  and 
in  a  pas^  condition  ready  for  the  tilt-hammer  or 
rolls. 

It  is  conveyed  hy  dragging  on  the  iron  platn 
which  form  a  track  on  the  floor,  or  in  a  little  track 
called  a  hall-tnUy.    A  lam. 

Itoop'er.  A  perforated  Uade  or  bodkin  for  in- 
serting the  end  of  a  carpet-Tsg  throng  the  end  of 
another  piece,  looping  tnem  together  to  avoid  the 
trouUe  of  sewing. 


Loopi  and  Loop  HuUtn. 


Jtoap-luAA'mr.  A  carrii^inm  A  e  <  Hg.  U07) 
by  which  the  loop  of  a  strap  u  attached  to  nnau^ 

gear  or  the  bed. 

liOOp-hole.  (Forii/ieation.)  An  aperture  or  slit 
in  a  stockade  or  other  defense,  frwn  whence  miu. 
ketry  may  be  fired  at  assailants.  IfaduoIatioB,  em- 
battlement,  embrasure,  crenelle. 

Locqp-Une.  L  iSaUioajf  fygiiuernig.)  A  con- 
necting line  of  railway  ;  one  running  into  the  trunk. 

2.  (TeUffraphy.)  A  wire^ng  out  and  returning 
to  the  main  circuit.    A  loop. 

Looa'en-iDB-te.  (Founding.)  A  sUtfbarwith 
a  point  or  screw  which  stands  in  a  hole  in  the  pst- 
tem,  and  extends  upward  throt^  the  top  bu. 
After  ramming  nu  aiid  before  lifting  tiie  top  part, 
this  bar  is  stmcW  alternately  from  t^poeite  sides 
with  a  short,  heavy  piece  of  iron,  so  as  to  loown  the 
iwttem  slightly  in  the  sand,  aher  which  it  is  re- 
moved. Tuia  operation  facilitates  the  aepaiatioa 
of  the  sand  from  the  pattern,  and  lessens  the 
amount  of  mending  lequired.    See  Molsiko. 

Low  pul'l«y.  Oiaehinery.)  A  T<nlley  rui- 
ning looaely  on  the  shaft,  and  receiving  tne  belt  fnm 
the  /oH-pulUy  when  the  shaft  is  to  w  disconnected 
from  the  motor. 

IjO'per.  (Ropt'inakiiig.)  The  swivel  at  the  end 
of  a  ropewalk  remote  from  the  vhirl,  and  to  whicli 
the  ends  of  the  yams  are  attached  when  laying  up 
several  jrams  into  a  rope.  As  the  twisting  procwdi, 
beginning  at  the  remote  end,  the  top  which  holds 
the  strands  apart  is  gradually  advanced  towards  the 
wftir/. 

Lop'pdiic-«XB.  A  light  axe  used  for  trhnming 
trees.  Ttie  temi  may  be  considered  as  in  oontmdis- 
tinctioii  to  felling-axe  or  logging -axe. 

Lop'ptnc-ahean.  A  pair  of  heavy  sheati  for 
trimming  bushes,  hedges,  etc. 

Itot^M.  (SautiaU.)  A  liriit  duaeae  eotiter 
having  «  hall  of  European  model  and  Chinese  nutt- 
ing and  rigging. 

Ifor-gnatw.  An  opera  or  spy  glass. 

Lor'ry.  A  handcart  used  on  tram  ways,  in  mine^ 
or  at  railwHy  stations. 

Loab-llid&   An  oiled,  undressed  hide. 

Lost-mo' tlon.   The  difference  in  the  motkm 
a  driver  and  a  driven  part,  owing  to  looseness  of  fit 
of  boxes,  the  connecting  portion,  or  slip  of  belt 

Zrfrang*.   A  sofa  with  a  back  and  one  end. 

Loa'vre.  {Arehit^ure.)  a~  A  turret  on  a  roof 
for  the  escape  of  smoke  or  Kteam.    A  latUem. 

b.  Slo[dng  boards  overlapping  each  other,  with  a 
space  between  for  ventilation.    Also  called 
boarding  ;  louvre  or  luffer  window  or  woA. 

Low-4mU.  1.  A  bell  used  to  alightly  aim 
birds  and  cause  them  to  lie  qniet,  until  they  are 
flushed  by  a  sndden  ntnse. 

2.  A  Bheep-hd!. 

lK>w-blut  Fnr'iuuMi  A  ntetalluivic  furnace 
in  which  the  air  of  the  blast  ia  delivered  at  moder- 
ate pressure.  , 

Low'ar  An'cbar.  {NavHeal.)  One  down  stream 
for  ancboring  boats. 

Low'or  Cms.  {PriiUing.)  a.  Hie  case  stand- 
ing  below  the  upper  case  which  contains  tbe  capi- 
tals, etc.  The  lower  case  has  the  small  letters,  uk 
points,  and  some  other  sorts. 

h.  The  letters  belongiiw  to  said  case. 

LoWwDaok.  See  Deck. 

iMW^mAa^   (firiiaing.)   A  deprenon  of  the 
face  of  a  type  or  woodcot  to  cause  it  to  print 
er.    The  removal  of  the  thickness  of  the  tymnui  in 
the  u>propriate  spots  asfdsts  in  producing  the  re- 
quired effect. 

Low-pr«M'lir«  Bn'slno.   jSUam^Mgim.)  in 
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EngUnd,  one  in  whicli  a  eotulmxr  u  vaed,  and 
whose  safety-valve  in  loaded  at  from  /our  la  six 
pounda  to  the  stiuare  inch.  —  Lakusek. 

The  terms  high  aud  low  pnsaare  steam  wen  for- 
merly held  to  mftan  saturated  stvoiii  at  a  pressure 
above  or  below  that  which  will  Hustain  a  coliimii  of 
thirty  inches  of  mercury  ;  the  boiling  heat  of  water, 
212'  of  Fahrenheit. 

The  tenn  low  praaure  signifies  in  this  country  a 
pressare  of  not  over  fifty  pounds  to  the  square  inch. 

IiOW-4:«-lief.  The  slight  prnmiaence  uf  a  Bcul^ 
tared  object  from  the  ^laiie  surface  to  which  it  u 
attached.    Also  known  as  baaao-rtlievo. 

Low'iy.  (Kailway  JJngiiieering.)  An  open  box- 
car. 

iKiw-wa'tar  A-larm'.   The  devices  for  this 
purpose  may  Im  clas.sed  under  I'o.ir  heads. 

1.  Those  in  which  a  Host  in  the  boiler  suhsideR 
with  the  water,  and  is  the  means  of  opening  a  feed- 
viilve,  turning  a  steam-cock  to  the  whistle,  and  in- 
dicating on  a  dial  the  couditiou  of  the  boiler. 

2.  Tho8«  in  which  the  siihaidence  of  the  water 
iitioovers  the  end  of  a  pii>e,  and  admits  steam  to  a 
rod  or  tube  whose  increment  of  lieat  and  <u>nsei\aent 
expansion  operate  mechanically  nixtn  a  valve,  and 
allow  steam  to  pass  to  a  whistle. 

3.  Those  in  which  steam  admitted  to  r  pipe,  as 
just  stated,  melts  a  fnitible  phig,  and  so  allows  steam 
to  paea  to  a  wluHtlit. 

4.  Thone  iu  which  the  subsidence  of  the  water  un- 
covers the  end  of  a  pipe  and  allows  water  to  flow 
fi^om  a  reservoir  on  the  end  of  a  lever,  the  steam  from 
the  boiler  occupying  the  place  thus  vacated.  The 
change  of  weight  incident  to  the  substitution  caiwes 
the  motion  cn  a  lever,  which  is  made  to  open  a 
valve  or  turn  s  stop-cock  and  emit  steam  to  the 
alarm-whistle. 

1.  The  Jtoai  movhiieiU. 

A.  The  float  is  Attached  to  an  arm,  and  is  im- 
mersed in  water  in  the  chamber  which  communicates 
by  pipes  with  the  boiler.  Should  the  end  of  the  lower 
pipe  be  uncovered  by  the  subsidence  of  the  water  to 
that  level,  the  water  leaves  the  chamber  and  the 
float  falls,  depressing  the  valve  and  admitting  steam 
to  the  whistle.  When  the  water  rises  again,  the 
upper  valve  is  moved  to  allow  steam  to  depart,  and 
the  normal  condition  is  re-eMtablishe^l. , 

B.  The  hollow  steam-tight  case  has  a  central  hub 
and  a  sector  space,  occupied  by  the  arm  of  a  float, 
which  rises  and  falls  with  the  changim  of  level  of  the 
water  in  the  lioiler.  An  indicator  on  the  same  axis 
moves  with  the  float. 

C.  A  float  is  pla<;iid  on  the  crank-arm  of  the  valve- 
stem,  and  rises  and  falls  with  the  changes  of  the 
water-level,  bringing  a  stud  on  the  stem  against  an 
inclined  socket,  ana  raising  the  valve  from  its  seat. 
This  allows  steam  to  pass  to  the  whistle. 

2.  The  Oierm/atat  moveTJicnl. 

■  D.  When  the  water  subsides  below  the  end  of  the 
vertical  pipe,  which  extends  downward  into  the  j 
boiler,  the  water  contained  therein  is  discharged  and  | 
steam  substituted.  The  increased  heat,  due  to  the  ■ 
presence  of  steam,  elongates  the  thermostatic  rod  in  | 
the  tube  and  acta  upon  the  lever  to  lift  the  valve 
from  its  seat ;  the  steant  rushes  out  and  sounds  the 
whistle.  I 

5.  This  acts  similarly  to  the  fon^ing,  except  i 
that  the  effect  is  due  to  the  expansion  of  the  steam-  i 
pipes  when  the  water  ia  emptied  and  steam  admit- 1 
ted.  The  lever  has  its  fulcrum  on  a  nost  between 
the  pipes;  the  expansion  of  one  of  tne  latter  de- 
presses the  valve-stem  and  withdraws  the  valve  from  I 
Its  seat ;  the  expansion  of  the  other  pipe  withdraws  j 
the  seat  from  ws  valve.    The  action  of  the  two  is  i 


cumulative.    Tha  passage  of  steam  sounds  the  whis- 
tle, as  in  other  devices  for  the  same  pur[)08e, 
3.  The  fuMble-plug  aetia/i. 

F.  Ai't«r  the  boiler  has  been  filled  to  the  water- 
line  and  put  in  operation,  the  pressure  of  the  steam 


Lmr-  Wain  A/arm*. 


toTctg  the  water  into  the  pipe  and  nil'-ch«mber  e. 
As  thei-e  can  be  Bo  circulation  of  water  in  the  pipe 
RB  long  as  the  lower  end  of  it  is  un<^er  the  water-Une, 
the  disk  d  will  continue  solid  ;  but  when  the  water 
in  the  boiler  evaporates  below  the  end  of  the  pipe  to 
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the  alarm  water-line,  then  the  water  in  it  falls  of  ita 
own  weight  into  the  boiler,  and  steiun  at  once  takes 
ita  place,  mi^lU  the  plug,  and  notice  of  low  water  is 
given  by  the  sounding  of  the  whistle. 

There  are  many  variations  of  thefusible-plugdeviue, 
aome  depending  upoa  the  direct  heat  of  tht;  steam, 
and  others,  aa  alwve,  uiion  the  admission  of  steam 
to  a  pipe  which  is  nonnaUy  chaiged  nitfa  water. 

4  The  gravity  movement. 

O.  A  vertical  pipe  passes  into  the  boiler,  and  its 
open  end  is  at  the  level  at  which  it  is  desired  notice 
shall  be  given.  This  pipe  fomis  a  communication 
between  the  boiler  and  a  reservoir  on  the  end  of  a 
hollow  arm  and  axis.  In  the  normal  condition  this 
reservoir  is  filled  with  water ;  hut  when  the  end  of 
the  pipe  is  uncovered  by  the  subsidence  of  the  water- 
level  in  the  boiler,  the  water  runs  out  of  the  res«^r- 
voir  and  steam  takes  its  place.  The  change  of  weight 
in  the  reservoir,  dne  to  the  sultstitution  of  steam  for 
water,  causes  the  arm  to  be  lifted  by  the  weighted 
lever  and  raise  the  valve  which  admits  steam  to  the 
whistle. 
Low-wa'ter  In'dl-oa-tor. 


An  attachment  to 
aboilertoshow 
Itlitf  dvpth  fif  wa- 

ti.'n'iillii^1niiler. 
UriiiLy,ji-iMii  he 
i.-:t;Liiij>l<.',  h-'  an 
iiri'iiiiLr«iii'nt 

of       ll'.lt  <LI]d 

rii'i'illi'  llli:LIItt- 
I'll  I1|h:1I  ..JiIO- 

sile  ends  of  a 
riogle  hent  rod  which  passes  through 
a  stulting-box.  As  the  float  rises 
and  falls  with  the  fluctuations  of  the 
hi^ht  of  water  in  the  boiler,  the 

Ennter  in  box  S  indicates  the  water- 
vel  upon  a  graduated  arc:  The 
ordinal^  water-level  indicator  is  a 
vertical  glass  tube  at  the  end  of  the 
boiler,  and  is  known  as  a  waUr-gage. 
I  See  al.HO  Low-watrk  Alarh. 

Low  Wine.   The  pnxhict  of  the 
first  distillation  of  utFUA.  Its  specitio 
gravity  at  60"  is  about  0.978,  con- 
low-Watv  Tadi-  fining  20  per  cent  of  alcohol 

Mior.  XiOl^ailgiB.   1.  An  oblique-angled 

parallelogram.  ArhonU).  Adiainond. 
2.  A  confection. 

LoB'iige-graT'er.  ^J^i^vtn^.)  A  grairing- 
tool  whose  croas-section  u     a  rhomb  or  diamond 


shape.  The  two  faces  which  meet  to  form  the  belly 
of  the  graver  have  an  angle  less  than  90*. 

Iioveiis»-i|ia-ohltte'.  A  machine  for  rolling  ont 
and  cutting  lozenges,  crackers,  eto. 

In  the  machine  shown  in  Fig.  SOlO,  (iouj^A  is  rolled 
out  to  the  required  ttiickness  by  passing  betweeti 
rollers  B,  follows  the  endless  band  C\  and  passes 
over  the  perforated  cutters  £*.  Here  the  teed  ii 
stopped,  and  the  ptaton  S  falls  on  the  dough,  foKiiig 
the  lozenges  down  upon  an  endless  belt  When 
the  platen  rises,  the  unused  tiUmgh  is  carried  to  the 
end  of  the  machine  by  the  forward  motion  of  the 
cutters,  and  returned  to  the  raUing-cylindm  by  an 
attendant 

Loa'ange-mold^iiB.  {JrtJiiUciuTt.)  Aoohm- 
ment  inclosing  diamond-ahaiml  panels. 

Lab'b6z's-4l0l6.  (A'au/un/.)  An  openii^  in 
the  Hnor  of  the  top  for  those  to  crawl  through  who 
are  afraid  to  climb  up  by  the  futtoek-Mhrotuit. 

Lnlnl-oant:  A  sut»tauce  used  to  diminiih  Mic- 
tion of  the  working  parts  of  machinery. 

According  to  M.  Morin,  the  friction  of  a  cast-iron 
shaft  upon  a  dry  bell-matol  bearing  amtHiats  to 
nearly  one  fifth  of  the  power  ttanamitted,  while  with 
a  wrought-imn  ahalt  friction  abaorba  more  than  one 
fourth.  When  well  lubricated,  the  loaa  is  redaced 
to  .005  and  .09  res]>ectively. 

The  requisites  of  a  good  lubricant  are  that  it 
must  endure  the  beat  even  of  melted  lead,  nith- 
out  change,  in  order  to  stand  friction  and  lubrieale 
tha  cytindera  of  stnm-engtuea.  (The  heitniidera 
pressure  ot  150  noonda  of  steam  ia  enou^  to  de- 
compose or  distill  and  dry  un  moat  of  the  natnnl 
oils  in  market.)  They  must  ue  fixed  and  not  voh- 
tile  oils,  aa  produced  by  destructive  distillatioii, 
otherwise  they  are  decomposed  by  friction,  Hnd 
burnt  or  dried  up.  They  must  not  show  or  possm 
any  acid  reaction,  either  naturally  or  nrtificially, 
otherwise  the  bolts  are  cut  in  the  steam-ehcKt,  asd 
the  iron,  particularly  wrought-iron,  is  made  poroni. 
They  must  posaesa  a  sufficient  power  of  tmsci^ 
without  oxidation,  otherwise  they  will  gam. 

The  same  laws  are  applicable  to  signal  and  bam- 
tng  oilf  for  it  makes  no  ditference  whether  the  oil  is 


rtg.aoux 


subject  to  immediate  heat,  as  in  «  lamp  or  steam- 
cylinder,  or  whether  it  is  slow  and  long  continued, 
as  in  slides  and  other  bearings,  the  eflect  and  result 
are  the  aame  in  the  end  upon  the  oil. 


A  mnltitode  of  snb- 
atances  and  componnds 
for  lubricating 
poses  are  in  vac 
pie  oils  and  fats  are  (J 
course  understood  u 
the  fint  luMcauts 
likely  to  have  been 
employed. 

Among  Englishrcd- 
pes  for  the  purpose 
we  find:  1.  Black- 
lead,!;  tallow 4.  Hii 
and  grind  perfectly 
smooth.    Add  beeswax  for  railroad  carriages. 

2.  (Booth's.)  Scoteb  soda,  1  ponnd  ;  toiling  wa- 
ter, 2  gallons  ;  palm-oil  or  tallow,  10  pounds.  Agi- 
tate tiU  the  mixture  ia  cooled  to  65"  Fah. 
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S.  (Hsnkettiick's.)  Cnoatchoac  diasolved  in  oil 
of  tnr]tentiTie,  4  pountls ;  Scotch  soda,  10  pounds ; 
glae,  1  p«>UHd  ;  dissolve  in  water,  10  gallona;  oil, 
10  g^lons.    Stir,  adding  caoutchonc  last. 

4.  Rape-oil,  1  gallon ;  caoqtchouo  (cot  small),  S 
oances.    DismlTe  with  beat. 

The  following  compounds  have  been  used  in  Amer- 
ica:  — 

Resin,  flowerg  of  snlphnr,  antimony,  oil  rowmary, 
lampblack,  water,  carbonate  of  in»,  absep's  tallow. 

Animal  oil,  palm-oil,  parafflne. 

Axbeatna,  graphite. 

I^lm-oil,  wlow,  borax,  salt,  water. 

Soapatone,  pntrolenm,  snlphnr,  antimony,  oil. 

Lampblack,  petroleum. 

Coal-oil,  isinglass,  Irish  mom,  f^w.. 

Ca'natic  soda,  tallow,  petroleam,  animal  lioir. 

Paraffine,  resin,  cotton  waste. 

Tallow,  sulphur,  soapstone. 

Petroleum,  plumbago,  beeawar,  mutton-tallow, 
Bodv 

Lime,  chalk,  carbonate  of  potash. 
Leather  boiled  in  carbonate  of  soda,  oil,  snlphu- 
rie  acid. 

Water,  salts  of  niter,  snlphnr,  soft  soap,  salt  pork. 
Borax  and  oil. 

Petroleum  residuum,  alkali,  ammonia,  saltpeter. 

Qnphite,  oil,  caoutchouc. 

Aabestus  and  grease. 

Lignnm-vitn,  spermaceti. 

Irory  dust,  spermaceti. 

Tin  and  petroleam. 

Zinc  and  caoutchonc 

Plastic  bronze  and  caootnbonc. 

Boiling  water,  taRow,  palm-oil,  salts  of  tartar. 

(MI,  lime,  graphite,  castor-oiL 

Shorts,  soapstone,  graphite. 

Coal-oil  residuum,  chloride  of  sodium,  b^dratetl 
potassa,  muriate  of  ammonia,  spirits  turpentine,  lin- 
seed-oil, flowers  of  snlphnr. 

Petroleum  residuum  and  flour. 

Petroleum  residnnm,  soapstone,  snlphnr,  and  Urd. 

Hized  heavy  and  light  petndenm. 

Oil,  wax,  TMdn,  in4Ua-rubber,  potash. 

Petrolemn  reudanm,  sal -soda,  btimstone,  kero- 
sene. 

Glycerine,  g^phite,  asbestus,  kaolin,  manganest>, 
steatite,  sulphide  of  lead,  carbonate  of  lead,  cork. 

Saponified  resin,  wheat  floor,  middHngi,  petroleum, 
animal  fat,  soda. 

I^pe-metal  and  caoatchoua. 

Anthracite  coal  and  tallow. 

Oxide  tin,  beeswax. 

Soapatone,  magnesia,'  lime,  oil. 

Sulphur,  petroleum. 

VuTcaniz^  rubber,  petroleum,  tallow. 

Paraffine,  ml,  milk  of  lime. 

Asbestus,  tallow. 

Spermaceti,  india-nibber. 

Tallow,  petroleum,  soda,  hair, 
'  Mercniy,  bismuth,  tin,  antimony. 

Crude  petroleum,  sal-soda,  lime,  "tallow,  lard,  salt, 
pine-tar,  spirits  turpentine,  camphor,  alcohol. 

Sulphur,  plombago,  mica,  tallow,  oil. 

Palm-oil,  paraffine,  tallow,  alkali,  asbestus. 

Tallow,  oil,  paraffine,  lime-water. 

Flaxseed-oil,  cotton-seed  oil,  lime-water,  tallow. 

Petroleum,  tallow,  beeswax,  soda,  glauber's  salts. 

Animal-oiL  croton-ml,  spennaceti,  tallow,  soda, 
potash,  glycerine,  ammonia. 

Mica. 

Sheets  of  paper  or  of  fabric,  impregnated  with 
gnphite,  steatite,  paraffine,  tallow,  size,  or  soluble 
gnms,  are  used  for  Inbiicating. 


The  best  lubricant  for  bullets  was  found  by  the 
Springfield  Board  to  consist  of  eight  parts  baylieny- 
wax  and  one  part  graphite.  Japan  wax  is  often 
used  with  graphite,  but  with  inferior  results. 

Graphite  cannot  be  made  fine  enough  for  lubrieat> 
ing  purposes  if  separated  by  bolting,  but  must  be 
si>paratea  by  floatmg  either  in  water  or  air.  The 
simplest  method  is  the  water  separation,  and  during 
the  process  it  should  be  treated  to  a  bath  of  dilutv 
sulpnnric  acid,  which  will  take  up  the  particles  of 
spar  and  iron,  leaving  the  sulphates  of  lime,  magne- 
sia, and  iron  easily  washed  out  The  mode  of  bat- 
ing and  settling  to  obtain  the  powder  of  ultimate 
fineness  is  described  under  Pencil.  For  the  finest 
pencils,  for  lubricating  and  for  electrotypng  the 
mineral  should  be  in  impalpable  condition. 

Ln'bil-oa-tor.  I.  (SUam-eiigitu.)  Anoil-cnpor 
other  contrivance  for  supplying  oil  or  grease  to  rub- 
bing surfac-es,  in  order  to  diminish  friction.  The 
number  of  patented  devices  of  this  kind  is  large.  A 
few  are  shown  in  Fig.  8011. 

In  A  the  two  valves  a  A  are  connected  by  a  rod. 
By  turning  the  handle  e  in  one  dire<.-.tiou  the  valve  a 
is  depressed  by  means  of  a  pin  working  on  an  in- 
clined plane,  and  admits  oil  to  the  reservoir.  A 
reverse  motion  opens  the  valve  b,  furnished  with  a 
wmilar  contrivance,  permitting  the  oil  to  flow  from 
the  reservoir.  The  valve  a  ia  kept  to  its  sent  by  a> 
spiral  spring  on  the  rod. 

B.  Steam  is  admitted  tbrongh  the  i^jfie  a  to  the 
oU-chaniber  b,  forcing  out  the  lubricating  material 
through  an  opening  to  the.  detdred  point.  The  sup- 
ply of  oil  from  the  cup  e  is  reflated  by  a  cock,  and 
a  cock  d  at  the  side  of  the  oil-chauiber  permits  acca- 


Lutritattin 
fir  UbtKnurg. 


mulating  water  of  condensation  to  be 
drawn  off.  The  oil-chamber  is  of 
glass,  protected  by  a  metallic  casing. 

C.  The  central  tube  e  is  open, 
and  when  the  oil  sinks  below  its 
lower  end  air  ift  a<lmitted  through 
it  and  the  annular  passage  to  the 
reservoir  above,  and  allows  an  equiva- 
lent amount  of  oil  to  descend.  The 
vertical  ad)Ustment  of  the  tube 
r^ulatea  the  flow  by  determining 
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the  Iiioht  of  the  oolamn  of  oil  retting  npon  the 
journal. 

D.  The  oil  is  conducted  from  the  annalar  reser- 
voir by  a  wick  of  fibrous  matt^rial  into  the  tabular 
valve -Htfm.  This  ^te^a  has  radial  holes  at  its  lower 
end  for  the  diacharge  of  oil,  and  wire-gauze  to  arrest 
impurities.  Between  the  upper  and  lower  valves  is  a 
spiral  spring.  When  the  engine  ia  ronning,  the 
valves  are  doand  by  ateam  and  apring  preasure ; 
when  stopped,  the  upper  valve  is  dosed  by  the 
stMing,  and  when  mnning  without  steam  both  valves 
are  sucked  open  and  the  oil  down. 

E.  2.  {Skafting.)  A  pivoted  disk  in  a  cup  below 
the  tower  journal-box  is  revolvetl  by  contact  with  the 
under  side  of  the  shaft  e,  and  carries  up  oil  to  lubri- 
cate the  latter.    See  also  Shaptimo  ;  Juubnal- 

BEARINO. 

F\aM  a  transparent  reservoir  with  metallic  socket 
a  screwing  into  the  seat  h,  fitted  to  the  cap  of  the 
journal-box.  Between  this  and  tlie  journal  is  a  sli^t 
vacuity,  from  which  air  is  ndmitted  through  the  tube 
c,  allowing  a  greater'or  less  quantity  of  oil  to  flow  in 
proportion  as  the  journal  turns  more  or  less  rapidly. 
When  at  rest  the  flow  ceases. 

O.  The  flow,  of  dl  tmm  the  cap  A  is  regulated 
by  an  adjQBtablc  screw-plug.  The  Hearing  has  ducts 
for  conveying  surplus  oil  from  the  upper  part  of  tht^ 
ahaft  towarcf  the  center,  and  at  its  lower  part  is  n 
closed  chamber  forming  a  drip-cup. 

8.  {VehielA.)  The  ordinary  mode  of  lubricating 
carriage  or  wagon  axlee  is  by  placing  grease  on  thu 
B)iind]e  and  then  putting  on  the  wheel,  giving  it  a 
few  revolutions  before  lowering  it  again  to  tno  ground. 
The  grooves  in  the  box  of  the  hut)  form  poclcets  in 
which  the  grease  collects,  and  from  which  it  pasaes 
to  the  spindle  as  it  gradually  wastes  away.  Many 
patents  have  been  granted  for  devices  in  tha  boxes 
tor  retaining  the  lubricant,  and  are  cited  nnder 
Axle-box. 

In  Diller's  {A,  Fig.  8012),  a  spiral  groove  is  formed 
around  the  inner  surface  of  the  box,  and  letda  the 
grenxe  to  all  parts  of  the  spindle,  while  tha  integrity 
of  the  bearing-surface  of  the  liox  in  not  materially 
interfered  witli. 

rig.  8013. 


Those  attached  to  tiie  hub  are  the  more  numennu. 

B.  The  reservoir  a  is  closed  by  a  screw- plug,  whidi 

is  turned  to  force  the  oil  throngh  a  duct  leading  to 
a  groove  in  the  upper  part  of  the  spindle.  The  groove 
tapers  toward  the  out«r  end,  so  as  to  distribute  the 
oil  equally. 

C.  A  ItaUem  is  attached  to  the  axle  of  the  cir- 
ria^  jnst  inside  of  the  butting-ring.  The  tnl-mer- 
voir,  nesides  furnishing  supply  to  the  wick  of  the 
lantern,  also  supplies  oil  tnrough  a  duct  to  the 
bearing  surfaceH. 

D.  A  tube  pa8se.8  radially  through  the  hub,  its 
lower  end  opening  into  the  interior  space  of  the  box. 
The  oil-rwwrvoir  is  covered  by  a  screw-cap.  The 
inner  end  of  the  tube  is  closed  by  a  valve  whose 
stem  is  attached  to  the  cap.  By  turning  the  screw - 
cap  the  valve  ia  opened  or  doaed,  uid  the  oil  al- 
lowed to  flow,  or  is  cut  off. 

E.  An  oil-chamber  is  made  in  the  box  and  com- 
mnnicaten  with  the  bearing  surfaces.  The  reeerroir 
is  closed  by  n  screw-plug,  and  the  oil  pasNes  gradu- 
ally to  the  sjuudle  without  special  attention. 

F.  One  or  more  conical  openings  in  the  hnb,  esch 
closed  by  a  apring-lid  to  whidi  a  rod  and  sponge  are 
attache<C  extend  to  the  axle.  The  sponge  in  charged 
with  oil  on  opening  the  lid.  Thia  is  kept  sliut  by 
the  spring  when  the  wheel  is  in  motion. 

O.  An  oil-cyUn<ler,  having  a  piston  on  a  screw- 
rod  which  works  through  the  cylinder-cap,  is  insert- 
ed in  the  hub.  Turning  the  head  of  the  rod  pushen 
the  piston  don'n,  forcing  the  lubricant  upon  the 
axle-spindle.  The  piston  is  kept  from  rotating  with 
the  screw-cap  by  a  groove  in  its  edge,  into  which  a 
feather  on  the  inside  of  the  chamber  fits. 

U.  The  depTMsion  of  the  spring-valve  allowa  oil 
to  flow  fhnn  the  chamber  to  the  apindle  of  the 
axle. 

The  patents  on  lubricators  are  veiy  numerous. 
Those  referring  to  TaUrvad-axla  and  jaumal-bear- 
iagt  of  nuuAinery  are  treated  separately.  Oil  caps 
and  cans,  which  are  portable  ]Qbncat(H«,  are  treated 
of  nnder  their  proper  title.  Oil  Cups  and  Cams. 

The  hydro^atie  Ivbrieator  fur  heavy  bearings  con- 
sists of  a  cliaraber  a,  into  which  oil  is  forced  by  s 
hydrostatic  pump  b.  By  this  means,  at  every  revo- 
lution, the  snaft  is  raised  from  its  seat  by  the  pn>s8- 
nre  trf  the  oil.  On  the  retaru  stroke  of  the  pump, 
the  shaft  scats  itself  on  the  oil  that  has  been  forced 
under  it ;  the  oil  returns  back  to  the  pump  as  it 
Hows  throuf^  the  bearing.  Unlike  other  systems 
of  hydrostatic  lubrication,  this  does  not  seek  to  keep 
the  shaft  in  equilibrium  ;  but,  on  the  contrary,  it 
keeps  it  in  constant  motion  up  imd  down,  by  the 


Axk-LiMeaton. 


The  lubricating  deviceR  are  attached  to  the  spin- 
dle or  axle,  or  to  the  hub  of  the  whoel.  Of  the  for- 
mer, two  will  \ttr  cited  as  rejveaentatives  of -their 
section  of  this  cla% 


Hyilwtatic  Ltibriemtor. 

injection  of  the  oil,  aiming  thus  to  secure 
perfect  lubrication. 
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It  is  stated  thst  a  step  ia  Starr's  Flour-Mill,  at 
Vallejo,  California,  supporting  a  four-tou  shaft 
uakiug  ninety-three  revolutions  per  minute,  hae 
been  run  constantly,  day  and  nigiit,  for  seven 
months,  vith  this  tuhricator,  without  changing  the 
oil ;  and  the  oil,  vhen  talcen  from  the  reaerroir.  at 
the  end  d  that  time,  had  nut  become  thickened  or 
iliscolored  in  any  appnciaUe  degi-ee.    See  Palieb 

GUSSANT. 

4.  (Ordnanee.)  An  arrangement  for  lubricating 
and  cleaning  the  grooves  of  ntled  guns. 

In  the  English  aervice  it  consists  of  a  copper  wad 
containing  eij,ual  parts  of  tallow  and  oil,  then  a  felt 
wad,  and  then  a  disk  of  millboard,  all  joined  to- 
gether. The  copper  is  placed  against  tlie  projectile, 
and  when  the  charge  ia  exf>loded  the  oil  is  ejected 
and  lubricates  tlie  bore,  while  the  felt  wipes  out  the 
piece. 

Iin-cer'nal  BCl'oro-soope.  A  microscope  in 
wbioli  the  object  to  be  examined  ia  iUomiiiated  by 
the  light  of  a  lamp. 

The  olyect  is  placed  in  a  sliding  tube  between  the 
lens  and  the  lamp,  which  is  contained  in  a  box. 
The  image  is  received  on  a  screen  or  plate  of  ground 
glass. 

Lu'd-far.  Originally,  a  match  tipped  with  a 
mixture  of  chlorate  of  potash  and  sulpnuret  of  anti- 
mony, which  were  inflamed  by  friction  upon  a  piece 
of  emery-paper. 

Theae  were  superseded  by  mizturett  cootaiuing 
pbosphorus.    See  Lightino-oeticeb. 

La-cdm'e-ter.  An  instrument  for  measuring  the 
intensity  of  light.    A  photometer. 

Various  photometers  have  been  invente<1  hy  Hny- 
ghens,  Kumford,  Celsius,  Bougtier,  Priestley,  Kitnhie, 
Ango^  and  othen,  which  are  described  under  that 
head.    See  Photoketrr. 

Celsius  called  his  device  a  lueimeier,  and  the  name 
has  since  been  adopted  by  Deslaurier  in  his  modifi- 
cation of  Booguer's  apparatus. 

Deslanrier's  apparatus  is  designed  for  measuring 
the  quality  of  burning  oils  by  their  illuminating 
power.  It  consists  of  two  constant-presHure  lamps, 
and  its  ^pe  is  triangular ;  sheet-iron  screen,  paint- 
ed  black,  and  divided  into  two  ei^ual  compartments. 
The  latter  are  turned  toward  the  lamps,  while  the 
observer  stands  on  the  oj^posite  side,  which  presents 
nothing  but  a  flat  vertical  surface,  pitntsed  with  a 
hole  bisected  by  the  piirtition.  Each  of  the  two 
lamps  ia  so  plaml  as  to  transmit  its  light  to  only 
one  oompartroent,  and  exitctly  to  the  part  where  the 
hole  ia.  The  hole  ia  covered  with  a  piece  of  traus- 
parent  paper,  on  which  the  liriit  from  the  two  lamps 
IS  contiguously  depicted.  If  their  intensity  is  the 
same,  the  observer  will  perceive  no  difference.  If 
not  the  same,  one  lamp  nmst  be  moved  back  until 
its  light  is  etjual  to  the  other  in  intensity,  and  the 
difference  in  the  distance  of  the  two  lamps  will  -make 
the  relative  quality  of  the  two  oils,  which,  combine*] 
with  the  quantity  consumed  ifi  a  given  time,  will 
determine  their  marketable  value.  The  ratio  of 
Talue  is  direcUy  as  the  squares  of  the  distances. 

ImB.  {^i^autical.)  The  foremost  or  weather  edge 
or  leech  of  a  sail. 

To  2tyf  is  to  bring  the  ship's  head  nearer  to  the 
wind. 

A  luff4udcU  has  a  double  and  nn{/le  htoek  and  a 
fall,  and  is  need  for  many  purposes. 

LnMBr-boarcl'liig.  Slanting  slats  placed  one 
above  another,  nith  intervals,  so  as  to  shed  the  rain, 
bat  permit  ventilation  ;  or  the  exit  of  sound  from  a 
belfrv,  or  smoke  and  steam  from  a  boiling-honxe. 

Lnff-taclcla.  (UniUical.)  A  purchase  composed 
of  a  double  and  a  single  block.  The  standing  end  of 


the  rope  is  fast  to  the  single  block  and  the  /aU  comes 
from  the  double. 

Luff  upon  Lofll  (Nautical.)  One  luff-tackle 
applied  to  ihe /all  of  another. 

Iiug.  A  pi-iyecting  stud  or  ear  by  which  an  oliject 
is  grasped  or  supported,  or  which  affords  a  beanng 
or  point  of  attachment ;  as,  — 

The  lura  on  the  earto  of  a  flask  by  which  they  are 
united.  The  lugs  by  which  a  kettle  is  supported  iu 
a  furnace,  etc. 

Log'gagtt-sad'dle.  iAfeiuige.)  A  pad  on  a  led 
horse  for  (mrrying  baggage. 

Lug'gage-TUL  1.  (fiaUtoay.)  The  Enj^ish  term 
for  a  bsfgage-car. 

2.  {yehicla.)  A  fowgon,  or  van  containing  per- 
sonal baggage,  attending  on  a  traveling-carriage. 

Lng'ger.  {Vesael.)  A  small  vessel  carrying  two 
or  three  masts  and  a  lug-sail  on  each. 

Log-aall.  (NatUkai.}  A  four-comered  sail  bent 
to  a  yard,  which  is  slung  at  a  point  }  of  its  length 
from  the  peak. 

A  ressel  thus  rigeed  is  a  Ivgger. 

Ltim'ber.  Timner  aiwed  into  merchantable 
forms. 

laom'bar-diy'er.  A  shed  or  closed  chamber  in 
which  sawed  lumber  is  subjected  to  an  artificially 
heated  and  dried  atmosphere.  In  the  example,  a 
series  of  girts  having  a  ribbed  ed^e  on  the  inside, 
for  the  purpose  of  supporting  strips,  are  arranged 

Tig  8014. 
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Lumber-Drfrr. 

within  a  suitable  building,  the  strips  serving  to  hold 
boards  or  lumber  on  end.  The  drying-aheds  have 
grated  or  open  floors  for  aticking  lumber  standing  on 
end,  and  are  built  double  with  a  space  between  for 
an  elevated  railway  track  and  eiT,  the  latter  btving 
a  swivel  platform. 

In  Pig.  8015,  a  rontinuoua  supply  of  water  Is  in- 
tnxlnced  by  gravity  into  the  generate.    The  diy 
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ste&m  is  introdaeed  within  the  kiln,  and,  after  ab- 
wrbing  the  moisture  of  the  lumber,  is  conducted  to 
the  esoRpe. 

In  another  q>i)antus  for  this  purpose,  the  pro^^ess 

consiBtsinsuhject- 
Us-  SOU.  ing  the  lumber  to 

the  action  of  agr&d> 
iially  incimiing 
temperature,  in  an 
air-ti^tehamber, 
until  all  or  nearly 
«.11  the  moisture 
has  been  extract- 
I  from  it ;  in  re> 
lining  all  the 
lnMt  and  watery 
V ipor  about  the 
lumber  until  a 
tsmperaton  a  f 
4W  170"  Tah. 
has  been  attained 
in  mid  air-tight 
dumber;  and, 
finally,  in  com- 
jmlliag  the  heated 
moistened  air  to 
ncape  slowly  from 
Btiti  chamber 
while  the  tempera- 


Lumber-Drjfir. 


tnre  is  rednml  therein, 

Davis  and  Symington's  lumber-dryer,  English  pat- 
ent, 1843,  acta  by  means  of  a  heated  bUst  upon 
lumber  or  wooden  articles  liUced  in  a  cliamner 
through  which  blast  is  driven.  By  their  pro- 
oess,  — 

Kah(^pu)y  is  reduced  in  weight   24.4  per  cent. 

Pine  IS  reduced  in  weight  84. 5  per  cent. 

Fir  is  reduced  in  weight  .       .    12.5  per  cent. 

Lum'b«T-klln.  A  heated  chamber  for  artificialty 
drying  lumber.    See  Lumuer-drtek. 

Plank  should  never  be  allowed  to  remain  undis- 
turbed until  it  seasons ;  but  should  all  be  handledover 
and  replied  from  time  to  time,  removing  the  sticks 
from  toeir  former  positions.  The  planks  should  be 
turned  over,  especially  if  they  have  become  bilged. 

Two  to  six  years  are  required  to  season  timber, 
according  to  its  size.  It  can  be  seasoned  more 
quickly  if  it  be  steamed,  but  excess  in  steaming  kills 
the  elasticity  of  the  timber.  Too  rapid  kiln-drying 
evaporates  the  surface  moisture  too  rapidly,  and 
cattaes  the  timber  to  check. 

Lum'ber-maaa'ure,  One  by  which  the  uumber 
of  Buperficial  feet  contained  in'boanla  of  different 
lengths  can  be  estimated.  Within  the  case  is  a  disk 
in  a  vertical  position,  which,  by  being  made  to  pass 
over  tha  sarrace  ttf  the  boards,  indicates  on  a  dial 
their  aaperfldal  contents.    Connected  to  the  shaft 

Wig.  mi. 
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of  tile  disk  is  a  iliding  shaft,  carrying  on  its  end  an 
endless  screw,  throufih  which  the  motion  of  the  shaft 
of  the  measuring-disk  is  transmitted  to  the  arbor, 
eanyiog  the  iadaz-heads  in  SQch  a  manner  that  by 


simply  adjusting  the  sliding  shaft  the  instrument 
can  be  set  for  buanls  of  ditferent  lengths.  A  sleeve 
projecting  from  the  bottom  of  this  caw  and  tominat 
ing  under  the  center  of  the  disk  enables  the  operator 
to  commence  measuring  with  the  edge  of  the  hotrd 
directly  under  the  center  of  the  disk. 

Lnm'ber-wag'on.  A  heavy  wagon,  long  eoap- 
led,  and  having  standards  to  the  bobtoe,  ftn-  hanl- 
ing  sawed  timber. 

lAimpi  1.  A  bloom  or  loop  of  malleable  iron. 

2.  The  nipple-seat  on  a  gnn-bairel. 

IiU-netta'.  A  term  applied  to  objects  of  a  half- 
moon  shape, 

1.  {Fort^&xUwn.)  A  detached  work  presenting  a 
salient  angle  towards  the  enemy,  and  having  flanks 

open  at  the  gorge. 

tVUh  the  flanks  it  has  the  character  of  a  d^tadud 
baation;  without  the  Jlanka,  it  would  be  a  redoa; 
with  the  gorge  closed,  it  would  become  a  ratetAt. 

2.  (Ordnance.)  A  forked  iron  plate  into  which 
the  stock  of  a  tield-gun  carriage  is  inserted. 

8.  \ArckiUcture. )  a.  An  arched  aperture  in  the 
side  of  a  long  vault,  and  having  a  leas  hight  than 
the  pitch. 

b.  A  semicircular  aperture  in  a  concave  ceUing. 

e.  An  opening  in  the  roof  of  a  house. 

4.  {Farriery!)  A  horaeahoe  having  only  the  front, 
curved  portion  ;  lacking  the  branches, 

6.  The  flue  connecting  the  fire-chamber  witii  the 
pot-chamber  of  a  glase-fumace. 

6.  {Hartuss.)  A  blinder  for  the  eyes  of  an  ia- 
tracti^le  horse. 

7.  (pptiea.)  a.  A  perifocal  spectacle-glass ;  con- 
cavo-convex, its  cnrve  approximating  the  shape  of 
the  eye  and  affording  more  diatinct  oblique  vision. 

h.  A  flattened  watch-crystal  or  glass,  to  avtnd 
adding  tn  the  thickness  of  the  watch. 

The  edge  of  the  watch-glass  fits  within  the  bezel. 

Lnroh-Une.  The  line  which  draws  the  bird-net 
over  the  prey. 

Lure.  A  velvet  bmsh  or  smoothing-pad  used  by 
hat-makers.  From  Velwre  (Shahs.),  velvet.  Fr. 
Velmira;  Old  Fr.  VillvBe ;  from  Ut.  Fillatut, 
hairy.    Also  called  velour  ;  lewer. 

Iins'tar.  1,  (Fabric.)  A  lady's  dress-goods  with 
a  cotton  chain,  woolen  filling,  phdn or  aet/color,  and 
highly  finished  surface. 

2.  A  sconce  or  chandelier. 

XiaBter-ing.  1.  A  polish;  as  black-lnster  for 
stores,  etc. 

2.  (Metallurgy.)  The  brightening  of  metal  in  the 
crucible  at  the  moment  of  reaching  its  point  of  pu- 
rity. Aa  in  the  cupellation  of  silver,  wnen  the  Mst 
traces  of  lead  pass  off.    Brightening  ;  lightening. 

Iriutar-wara.  A  stone-ware  on  whose  sor&ce 
are  burnt  metallic  oxides  of  brilliant  colors.  It  is 
made  of  a  mixture  of  clay,  flint,  China-stone,  and 
felspar,  coated  with  a  peculiar  ghue  ou  which  is  aj>- 
plied,  by  means  of  canicl-hair  bmshe;,  a  pigment 
prepared  from  metallic  oxides,  simulating  the  Tnstcr 
of  various  metaU,  etc.  Platinum  produces  a  luster 
like  that  of  polished  steel ;  gold  and  silver,  those  of 
the  preciona  metals.  Iron  and  copper  lusters  may 
also  be  produced.  A  bcantifully  iridescent  appearance 
is  derived  from  chloride  of  silver  in  comlnDation  with 
other  substances. 

The  luster  is  brought  out  by  the  heat  of  the  oven 
in  the  process  of  baking. 

Lua'tilng,  {Fabric.)  A  shining  silk  ;  lute-atring 
is  a  corruption. 

Lnte.  1.  To  stop  with  clay ;  as  the  cover  of  a 
furnace,  or  a  mnflle  to  restst  the  paoiage  of  fumes, 
or  of  a  charged  retort  to  prevent  the  escape  of  gaa 
around  the  cover. 
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3.  A  coropositilm  lo  Becnre  the  joints  of  cbemical 
▼CGsels  and  tubes,  or  as  s  covering  to  protect  them 
from  the  fire. 

Their  compositions  are  various ;  e.  g.  — 

1.  Liuseea-meal  and  whiting. 

2.  Lime  and  bullock's  Idooa. 
8.  Plaster  of  pans. 

4.  Powtlered  clay  and  boiled  oil. 

5.  Powdered  clay,  ground  brick,  and  borax  water. 

6.  Pipe-clay  aod  horse-dung. 

7.  Vulcanized  rubber  thiniGles. 

A  lute  for  the  bungs  of  powder-cases  is  formed  of 
tallow,  U  ;  I)eeswax,  6.  Melted  together  and  soft- 
ened by  beating  before  usiug, 

LyU»  not  exposed  to  hi^  temperatare  nuy  be  made 
of  moiattmd  bladder,  linaeed-meal,  and  gum-water, 
white  of  egg  and  qtiiekHme,  glazier's  putty  (chalk  and 
linseed-oil),  pipe-clay  and  drying-oil. 

Lutes  for  nigh  temperatureii  are  made  of  clay  and 
sand,  beaten  into  a  paste  and  thinned  with  water. 
If  intended  to  vitrify,  borax  or  nd-lesd  may  be 
added. 

Fai  luU  is  made  of  finely  pulverized  pipe-clay  and 
drying  linseed-oil.  It  is  usetl  to  join  parta  of  appa- 
ratus ex]tosed  to  considerable  temperature,  and  in- 
tendtnl  to  contain  corrosive  vapors.  It  ii  tied  on 
by  strips  of  bladder. 

Irm  eanmt  ia  formed  of  anlphar,  1  :  sal-ammo- 
nia, 2 ;  iron  tarnings,  80.   Calked  into  the  joints. 

3.  A  packing-ring  of  india-rubber  placed  between 
the  lid  and  the  lip  of  a  jar,  to  prevent  tiw  access  of 
air  to  the  contents.    See  Fruit-jab. 

4.  {Music )  A  musical  stringed  iustmnient, 
played  like  a  guitar,  but  having  a  pear-shaped  form 
and  a  ribbed  back.    It  ia  derived  from  the  lyre. 

The  old  Egyptian  lute  is  represented  in  many  places 
in  Egypt ;  one  at  Thebes  has  a  long  neck  without 
frets,  three  strings,  and  a  fiddle-shaj^  body. 

A  lute  shown  on  the  signet-ring  of  Shoofoo,  the 
Suphisof  the  Orevks  (2326  B.  o.), 
nB.a(a7.  has  a  frt:tted  neck*.  See  the  late 
Dr.  Abbott's  collection.  New 
York.  In  £^pt  we  find  the 
originals  of  most  of  the  ^rpea  of 
mnaJcal  instniiuenta.  See  Hasp; 
Castankt  ;  Drum,  etc 

The  lute  (xinsiitts  of  four  parts : 
the  tabu ;  the  body,  whicn  has 
nine  or  ten  sides ;  the  neck,  which 
has  as  many  stops  or  divisions  ; 
and  the  head  or  cross,  in  which 
the  screws  for  tnoiDg  it  are 
inserted.  Tlie  performer  strikes 
the  string  with  the  fingers  of  the 
right  hand,  and  regulates  the 
sounds  with  those  of  the  left. 

Simply  construRteil,  it  is  called 
the  French  lute. 
TentmU  Xmo.        With  two  uecks,  —  one  for  the 
base  notes,  — it  is  called  a  the- 
orbo.   If  the  strings  of  the  theorbo  are  doubled,  it 
is  c&Ued  an  arth-luie. 

Ventura's  lute  is  intended  to  combine  the  princi- 
ples of  the  Aarp,  lute,  and  gwitar.  The  performer 
is  enabled  to  stop  the  treble  strings  on  a  finger-board, 
which  materialfy  increases  its  compass,  and  yet  re- 
tains the  fuUness  of  tone  of  the  other  ctriiws. 

5.  A  straight-ed,^  empl<^ed  to  strike  cn  the  sur- 
plus clay  from  a  brick  •mold. 

Late'atring.  {Fabric.)  A  ^ain,  stout  silk  or 
ailk  ribbon  :  from  luttring. 

la'them.  An  nprigbt  window  in  the  roof.  A 
doraur-window. 


loroh'no-ooope.  {Maamry.)  A  narrow  win- 
dow near  the  ground. 

Iiye.  A  solution  of  an  alkali.  Used  in  soap- 
making;  in  neutralizing  au  acid  ;  in  cleansing  grease 
fran  oqjeuts,  such  as  thin  iron  platos  in  the  opera- 
tion of  tinning,  etc. 

I^yre.  A  stringed  iustmnient  of  the  harp  kind. 
Its  origin  is  lost  in  antiquity.  It  is  claimed 
of  course  by  the  Hellenic  Greeks,  who  learned  so 
much  from  the  nations  of  Kgypt,  Phcentcia,  and 
Asia  Minor,  and  then  slurred  the  debt  in  a  muddle 
of  mytliology.  This  latter  indeed  was  similarly  de- 
rived and  i>ariuUy  garbled.  It  cannot  even  be  ad- 
mitted that  the  Egyptian  lyre  was  but  oi  8  stringi, 
the  other  4  being  added  by  the  Greeks  to  fonn  um 
heptachord.  The  origin  of  the  lyre  is  attributed  by 
the  Greeks  to  Hermes.  (See  HAur.)  It  was  spe- 
cially the  musical  instrument  of  Apollo. 

The  ancient  Egyptian  lyre  was  made  in  various 
forms,  itome  of  thein  very  ornate.   It  was  sometinies 


8018. 


struck  with  the  plectrum,  and  sometimes  the  strings 
were  played  by  hand.  The  strings  were  of  catgut, 
and  numbered  from  four  to  eleven  in  the  different 
figures. 

The  lyie  is  represented  in  the  sculptures  of  Nim- 

roud. 

Some  of  the  early  Grecian  lyres  had  an  arranee- 
ntent  for  changing  the  length  of  the  ntring.  This 
was  done  by  a  shiHng  bar,  which  might  be  moved 
by  the  masician  during  his  performance. 

The  same  idea  has  been  introduced  in  modem 
lyres  or  han>-lute8,  in  which  eight  atringb  have,  by 
this  means,  been  made  to  jrield  twenty-four  distinct 
tones. 

The  lyre  was,  in  fact,  a  small  harp,  and  the  hol- 
low .resonant  portion  became,  in  time,  expanded  into 
a  chamber  over  which  the  strings  were  stretched  in 
paralldiam,  fonning  a  dulcimer,  the  im  mediate  parent 
of  the  hammer  group,  — eitole,  elaviehord,  <uavicg' 
(kerium,  virijinal,  i^nct,  harpaichord,  piano  (see 
Piano).  Another,  and  perhaps  earlier,  divergence 
of  the  instrument  with  strings  in  parallelism  above 
a  sonnding'board  is  found  in  a  portallo  doss,  —  the 
motuxhnrd,  citkara,  guitart  and  a  host  of  other  in- 
struments with  names  less  widely  known,  such  as 
theorbo,  pandore,  majidolitL,  etc  These  instruments 
were  played  by  the  fingers  or  by  a  plectrum,  and 
from  Uiem  came  out  the  class  of  instruments  played 
by  the  bow,  of  which  the  mol  is  the  head,  and  the 
others  take  their  names  as  i-elativcs,  —  violin,  viola 
d'amour,  'vialoneello,  basS'Viol,  See  "Description 
des  Instrumcns  HaitDoniqaes,"  Father  Bouoni, 
Rome,  1776. 
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lfao-ad'Mn4>-ins.  A  mode  of  psTing  roidB, 
introduced  bj  Macadum,  the  meUU  or  snrface  stone 
cnimistinfr  of  pieces  of  gnnite,  whinstone,  limevtone, 
or  han)  frenstoiie,  according  to  the  kind  of  rock 
which  is  accessible. 

Telford's  rule,  when  two  coursra  were  used,  was 
to  make  the  lower  one  of  blocks  7  inches  in  ilepth, 
laid  by  hand,  bmod  ebd  downward,  and  chinked 
with  tmaller  stone. 

Over  this,  7  inches  of  smiller  atones  were  laid,  no 
stone  to  weigh  over  6  otincea,  and  all  to  pass  through 
a  metallic  ring  2}  inches  in  diameter.  The  stone  is 
broken  to  unifonn  sizes,  and  several  uiachinea  hare 
been  devised  fur  this  purpose.    See  Stone-chui^her. 

Ellis  and  Evfrard's  stone-cnishing  mill  has  a  strong 
feed-apron,  composed  of  iron  links  and  b«ra,  which, 
pasang  around  two  whecia,  delivers  fragments  of 
granite  to  a  hopper  which  feetls  ^em  between  two 
chilled-iron  crushing-rollers ;  they  then  pass  be- 
tween a  second  jnir  of  rollers  which  still  farther 
reduce  them  in  size.  The  rollers  an;  Huted,  and 
may  be  adjusted  to  break  the  stone  to  sny  required 
size.    From  the  rollers  they  pass  to  a  revolving 

¥'iddle,  which  separatea  those  of  the  proper  size. 
hoM  which  are  too  laT:ge  are  raised  by  an  elevator 
to  be  again  [ussed  throiigh  the  nwicnine.  Rolls 
weighing  10  cwt.  each  will,  it  is  said,  crush  1,800 
tons  of  granite  before  being  worn  out ;  and  it  is 
claimed  that  the  work  is  performed  in  England  at 
one  flfUi  the  coat  of  doing  the  same  bjr  hand. 

The  stone-grindiiig  nul)  of  Neal  u  designed  for 
pnlvervcing  stone.    See  also  Okk-milu 

Maoe.  1.  {Weajton.)  A  mallet,  hammer,  or 
aluDg-ithot  used  in  the  Middle  Agi^n  to  opi>ose  warrinre 
in  armor.  It  had  many  forms  :  a  iiimple  iron  club  ; 
a  spiked  club ;  a  pointed  hammer  ;  an  iron-spiked 
ball  chained  to  a  handle  about  2  feet  long.  The 
latter  were  called  tiurming  atara  by  the  tniu-bauds 
of  London  ;  a  grim  pleasanttY. 

The  Assyrian  soldiers  nsed  "  wooden  daba  knot- 
ted with  iron."  —  Hkrodotus,  VII.  63, 

The  bent  maces  (liaaan)  are  found  in  the  old  Egyp- 
tiau  pictures,  and  are  yet  common  in  Africa  and 
elaewnere. 

In  the  times  of  the  Plantagenets  the  mace  was 
nsed  in  battles  and  toumtnwnts,  and  was  superseded 
by  the  pistol  in  the  time  of  Elizabntb*  Tht  mace  is 
still  rettuned  among  the  Turkic  cavalry. 

2.  {Ltai/ur.)  A  currier's  mallet  with  a  knobbed 
face,  made  by  the  insertion  of  pins  with  egg-sliaped 
beads.  It  is  used  in  leather-dressing  to  soften  ancl 
suiiple  the  tanned  hides,  and  enable  them  to  aheorb 
the  oil,  eta    It  Is  analogous  to  the  fulling- hammer. 

Ibo'er-ate.    To  wear  away  by  steeping. 

To  satumto  a  substance,  —  fiber  for  pai>er,  for  in- 
atance,  — so  a.<i  to  distend  the  fibers, 

Mno'n'-K'tloiL  The  ]iroi>e88  of  wftentng  and  sep- 
nnting  the  parts  by  steeping. 

A  BohUim  is  the  diminion  of  the  particles  of  a 
BoUd  in  a  liquid  without  change  of  its  nature. 

An.iitfiuioH  is  a  solution  obtained  by  steeping  at 
a  moderate  tonperature. 

A  decodim  is  a  solution  obtained  by  boiling. 

A  steep  is  a  solution  obtained  Iiy  maceration  or 
soaking,  as  the  ooze  of  bark  ;  or  by  simply  dissolv- 
ing, as  a  mineral  salt  forming  a  mordant  or  a  fertil- 
izing liquid. 

Inhohe'ta.  The  Spanish  implement  for  cutting 
cane,  oorn,  vines,  etc    It  is  now  made  In  Urge 


quantities  for  the  Southern  market,  and  many  of 
tne  implements  are  diverted  to  home  use,  as  cwn  and 
cane  knives.    See  Cukk-knifk. 

BCa(di'i-co*latlon.  {ArckUedure  and  Bmgitmr- 
ing.)  Aiterturen  between  the  corbels  supporting  a 
projecting  parapet.  They  were  much  emploved  in 
castellated  architecture,  and  were  intended  tax  the 
purpose  of  allowing  missiles  to  be  hurled  down  on 
aesaiUnts  approaching  near  the  walls. 

Ma'ohl-ooa-Us'-ffalleT.j.  {FoHifieatum.)  A 
projecting  gallery  with  loopholes  arranged  to  obtain 
a  downward  fire  on  an  enemy. 

BCn-ohine'.  An  instmment  of  slower  grade  than 
an  m^ne,  its  motor  being  distinct  from  the  operating 
|iart,  whereas  the  engiae  is  sutomatic  as  to  both. 

It  is  alao  distinct  from  a  tool,  as  it  contains  within 
itself  its  own  guide  for  operation. 

Ma-chlne'-tooL  A  machine  in  which  the  tool 
is  directed  by  guides  and  automatic  aivplianocs. 
Aptly  cttlb^d  ny  Dr.  Barnard  "a  mechanical  arti- 
san' with  "iron  arms."  It  is  a  workshop  appli- 
ance for  operating  upon  matotials  in  the  way  of 
shaping  and  dressing,  having  devices  for  dqgpng 
the  stuff  and  feeding  the  tool. 

Among  tools  of  this  class  for  working  in  m^tal 
may  be  enumerated  the  Isthe  and  machines  for  plan- 
ing, slotting,  shaping,  drilling,  punching,  end  shear- 
inff.    See  Metal-wokkiko  Tools  and  Machineb. 

Machine-tools  for  wood  are  lathes,  saws  of  various 
kinds,  machines  for  planing,  molding,  boring,  mor- 
tising, dovetailing,  rabbetiAx,  tenonint^  shaping 
eto.  For  these  we  are  originally  indented  to  ^r 
Samuel  Bentham  and  Brunei.  See  'Wood-workiko 

Too  1.8. 

Mn-ohin^it^«  Ham'mer.  A  hammer  which  has 
a  flat,  round  face  and  an  edge-peen  transversely  of 
the  helve.  In  some  branches  of  the  bmnness  it  has 
two  faces  ;  in  others,  again,  it  has  one  face  and  a 
pointed  peen  for  riveting. 

Bbwkle.  {Prif^ikg.)  A  blnrred  impression, 
causing  part  of  a  page  to  appear  double. 

M«-orom'0-toT.  An  instrument  for  measuring 
inaccessible  objects  by  means  of  two  reflectors  on  a 
common  sextant.  —  Webster. 

Ma'oron.  An  accent  (-)  placed  over  vowels  to 
g^ve  the  long  sound. 

Kad-a-pollam.  {Fabric.)  A  kind  of  fine,  long 
cloth  (cotton)  shipped  to  the  Esst  India  raaricet. 

Mad'der-atyle.  (OUim-pnnting.)  A  method 
of  calico-printing  in  which  the  mordants  are  applied 
to  the  white  clotn,  and  the  colors  ai-e  broog^t  up  in 
the  dye-bath.    See  Calico-priktimo. 

IflMe-^iuuit  (NauUeal,')  Oat  composed  of 
several  pieces.    A  hdlUmmA. 

Mmd-in-te'xl-iun.  (Surgieal.)  A  tweezers.  An 
instrument  for  extnictins  hairs. 

BCa-drier'.  a.  A  thick,  iron-plated  plank,  having 
a  cavity  to  receive  the  month  of  a  petard,  which  is 
applied  to  a  gste  or  other  obstacle  to  be  blown  down. 

0.  A  beam  Inid  in  a  ditoh  to  support  a  wall ;  or 
in  a  mine  or  bomb-proof  to  support  a  side  or  iwrf. 

Mag'a-sine'.  1.  {FortiJUMliim.)  A  bnildinf^ 
vault,  or  apartment  designed  for  the  storage  of  am- 
munition, gunpowder,  and  other  explosive  substan- 
ces. 

Magazines  in  field  fortificstions  are  constructed  in 
the  most  sheltered  parts  of  the  work,  nartly  under- 
ground where  practicable,  and  are  linea  with  timber 
I  or  with  galnttns,  the  crilbig  hefng  of  timber.  Ths 
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whole  ia  corered  vitb  a  sufficient  thioknesB  of  earth 
to  render  the  stmetiira  bomb-proof. 
'  Permaiient  miwazines  are  onually  constmcted  of 
biick,  and  should  be  suironnded  by  so  earthen 
monnd,  bo  that  in  case  of  explosion  the  tendency  of 
the  exploaire  force  may  be  upward. 

As  httle  iron  as  possible  should  be  employed  in  the 
oonstroction,  and  all  iron  nail^  «tc  ahould  he  sunk 
below  the  sorface  of  the  wood  and  tbHlr  heads  put- 
tied over.  The  windows  hare  exterior  metallic  Khut- 
ters  and  interior  shutters  of  wire-ganze  ;  ventilators, 
closed  by  slidine  metallic  Khntter^  are  also  geueratly 
arranffed  an>iiud  the  lower  part  of  the  sides  of  the 
buildinj;.  Powder  ia  stur^d  in  barrels,  three  or  four 
tiers  high,  with  skids  between  each  tier,  or  some- 
times racks  are  ananf^d  to  receive  the  barrels.  Al- 
leys of  aanuent  width  are  left  between  the  several 
piles  to  obtain  ready  access  to  each  barrel.  Fixed 
ammtmition  and  small-arm  cartridges  are  piled  in 
a  similar  way,  but  these,  when  practicable,  shouKI 
not  be  plaoed  iu  the  same  magazine  with  gunpowder. 

S.  (yatUieal.)  On  shipboard  the  magazine  is  an 
apartment  placed  aufficiently  below  the  water-lin:) 
to  be  mk,  under  ofdlnaty  oontingenciea,  from  the 
^em^'s  shot  It  ia  Hoea  with  sheet-copper,  and 
has  tiers  of  sbelvej  on  three  rides  and  in  toe  middle 
tor  the  rweption  of  the  copper  canisters,  in  which 
the  cartridges  for  the  heavy  guns  are  contained.  It 
is  illmninated  by  a  peonliarly  constructed  lamp  and 
reflector  placed  at  one  end  of  and  just  outside  the 
magazine,  and  carefully  isolated  therefrom.  In  ac- 
tion, the  cartridges,  when  taken  from  the  ammani- 
tion-hoxe%  are  passed  throu,:;U  a  scuttle  by  a  man 
in  the  magazine  to  another  on  the  deck  above,  who 
in  tarn  delivers  them  through  a  canvas  screen  hav- 
ing an  opening  covered  by  a  ttap,  to  another  on  the 
other  side,  who  hands  them  to  the  ninnar-boya,  who 

ntliem  through  scuttles  to  others  on  the  dL'ck  or 
:s  above,  until  they  reach  the  powder-boys,  who 
deliver  them  to  the  loaoers  stationed  at  the  guns. 

I^rge  vessels  have  two  magazines,  one  TorwanI 
and  the  other  aft. 

3.  (Stovt.)  A  chamber  in  a  stove  or  furnace  con- 
toiniAg  a  supply  of  fuel  which  Kills  or  is  fetl  into  the 
combiistion-chiunber  as  the  fire  bams  away  that 
previously  introduced. 

The  first  monzine-chamber  for  fuel  known  to  the 
writer  is  the  Athanor  of  the  alchemists  of  the  Kid- 
dle Ages.  This  was  the  original  baae-buming  fur- 
nace, and  was  adopted  to  keep  up  a  continuous  sun- 
ply  to  the  fire,  which  it  was  hoped  wonld  eventually 
transm-ite  tlie  baser  metals  into  gold.  See  ATHANOEt. 

Delasme's  furnace,  1QS5,  is  not  exactly  a  magazine, 
but  is  a  downward-draft  fnmaoe.  Ses  Smokb-cum- 
suHiNO  Furnace. 

Watt's  base-burner  furnace  had  a  magazine  (Eng- 
lish patent  of  1785^),  The  tire  is  fed  from  a  reservoir 
above,  and  the  resulting  volatile  products  pass 
through  the  fire  to  the  chimney. 

Cutler's  magazine-grate  was  patented  in  England 
in  1816.  The  bottom  plate  of  the  chamber  was 
movable,  and  by  means  of  a  wheel  and  axle  the  fuel 
oontsined  in  the  chamber  was  raised  so  as  to  bring 
a  new  portion  of  f^el  into  the  fire.  The  object  is  a 
full  supply  for  a  day,  and  a  means  of  introducing 
below  so  as  to  bum  the  smoke. 

Amott's  improvement,  which  he  termed  a  smoke- 
lew  firejilace,  u  somewhat  similar. 

Deakm'a  patent,  1816,  liad  the  magazine  at  the 
back  of  the  fire,  and  the  fuel  was  drawn  forward 
horizontally  hj  means  of  a  screw, 

Alkin's  ^^ish  patent,  1825,  resembled  Deakin's. 
Bawe's  magazine,  1854,  is  a  fuel-pipe  connecting 
the  bottom  <»  the  gnite  with  a  aide  reservoir  of  fuet 


The  poker  is  the  lever  for  introducing  a  fresh  sup- 
ply. 

Leighton,  in  1866,  mirrounded  the  sides  and  back 
of  the  chamber  with  a  fuel-reservoir,  from  which  the 
fuel  was  withdrawn  by  the  jwker.    See  Maoazikr- 

8TOVE. 

4.  (^ire-arm.)  A  chamber  In  a  gun  containing 
a  anccessioQ  of  cartridges,  which  are  fed  one  by  one 
automatically,  and  loaded  at  the  breech  of  the  gun. 
See  Maoazine  FmB-ARM. 

Magn-xlne'  Car'tTldBe-lKn;  A  cartridge  ra- 
ceiver  attached  to  a  gun,  or  to  the  person  ueer  the 
gun,  to  facilitate  loomng. 

"  Elliot's  cartridge-box  consixts  of  two  metallic 
plates  mounted  side  by  side  on  a  common  pivot,  by 
which  the^  are  secured  to  a  skeleton  metallic  frame 
covered  with  leather.  They  are  fluted  radially  for 
the  reception  of  24  cartridges.  These  flutings  are 
m  arranged  that  the  heads  of  the  cartridges  may  lie 
in  an  almost  contiauons  row,  while  the  points  over- 
lap each  other  in  such  a  manner  that  the  cartridges 
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are  mutually  supported  by  the  ends  of  their  cases, 
the  weight  being  Uius  taken  off  the  point  of  the  ball, 
and  removing  its  liability  to  be  driven  into  the  car- 
tridge by  the  shaking  of  transportation. 

"The  box  when  used  is  to  be  worn  on  the  left 
breast  When  charged  it  is  rotated  for  firing  by 
bringing  each  cartricige  in  snccesaion  to  an  open 
notch  in  the  periphery  of  the  frame."' —  U.  S.  Ord- 
nance MemoraruUt,  No.  15,  p.  S39. 

Merrill's  box  is  a  slot  in  the  top,  back  of  the  tmall 
of  the  stock,  from  which  the  cartridges  are  taken  by- 
hnnd  and  fed  to  the  chamber. 

Hagner's  magazine  is  a  box  large  enough  for  three 
cartridges,  open  at  one  end,  and  situated  under  the 
barrel,  forward  of  the  trigger-guard. 

Benton's,  Hare's,  and  Atetealfe's  magazine-boxes 
are  detachable  blocks  containing  each  a  numIxT  of 
cartridges.  The  blocks  fit  in  the  cartridge-box,  and 
when  in  use  are  attached  to  the  side  ofa  riHe,  near 
thi>  breech-block,  by  dovetail  orpin  fastening. 

Mag'a-Blne'  Fbv-um.  One  containing  a  sup- 
ply of  eaitrideea,  which  are  antomatically  fed  to  the 
chamber  at  the  rear  end  of  the  barrel.  There  are 
several  types. 

1.  Those  in  which  the  magazine  is  a  tube  below  the 
barrel,  as  in  the  Winchester,  the  Ward-Burtm.  etc. 

2.  Those  in  which  the  m^^ne  is  in  the  stock, 
as  in  the  Spencer,  Meus,  and  others. 

3.  Those  in  which  the  magazine  is  a  separate  piece 
attachaUe  to  the  gun  when  required,  as  In  the  El- 
lint  carbine,  the  Catling  battery-gun,  etc.  See 
Battery-ouk. 

The  Haniuis  of  Worcester  (d.  1667),  in  his  "  Cen- 
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tniy  of  InTentions,"  refers  to  an  "often-discha^ng 
pistol,"  bat  di>e8  not  describe  it.  In  1575,  fieverat  of 
snchaimti  were  stored  in  the  Tower  of  London.  Porta, 
in  his  "  Natural  Magick,"  1658,  speaks  of  a  great 
brass  gon,  or  hand-gun,  which  may  dischane  tea  or 
more  bullota  withoat  intemiisaioQ.  The  idea  is  to 
load  with  powder  and  shot  alternately,  antU  the 
barrel  is  full ;  au  interrening  "dark  powder"  gives 
an  interval  between  the  firing  of  the  separate  charges, 
so  as  to  avoid  the  simultaneous  explosion  and  the 
results  which  would  very  certaTnly  follow. 

Most  of  the  ancient  rejteating-guns  were  many- 
•chambered  revolvers,  and  not  what  we  term  niaga- 
zine-guns.   See  Kkvolvbk. 

The  Henry  or  **  Winchetter  "  rifle  will  fire  sixteen 
sliota  without  reloading,  and  the  gim  is  cocked  by 
the  nine  movement  of  the  guatd  that  ojieiis  and 
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closes  the  breech  ;  the  exploded  cartridge  being  with- 
drawn and  a  fresh  one  supplied  at  the  same  time  and 
by  the  same  movements.  The  copper  cartridKee< 
fiheen  in  number,  are  placed  in  a  tube  extending 
the  entire  length  of  the  barrel  on  its  under  aide, 


from  which  they  are  fed  into  the  gun  by  the  opeta- 
tton  of  the  lever-guard,  a  spiral  spring  forcing  oadc 
the  cartridges  as  wt  as  they  are  lued  up.  The  piece 
haH  been  fired  fifteen  times  in  less  than  ten  secouds. 
187  Hhota  were  tired  in  8  minutes  and  86  seconds, 
not  including  the  time  reiiuired  to  replenish  the 
maganne  ;  and,  including  the  time  tbua  employed, 
120  loaila  were  loaded  and  fired  in  6j  minutes, — 
1,040  shots  being  fired  mihont  cleaning  or  repairing 
the  gun.    See  V  Y'.  PUte  XVil  I.,  FiRK-ABM. 

Fig.  3020  shows  a  longitudinal  aectiou  of  the 
breedi  and  woiking  parts  of  the  maoazin^  with  a 
cartridge  on  the  eanier  ready  to  be  fed  to  the  firing- 
chamber. 

The  Ward-Burton  arm  ia  on  the  bolt  Bystnn.  A 
Bupply  of  cartridgea  is  carried  in  a  tube  a  beneath 
the  barrel.    Theae  are  fed  backward  by  a  spital 
spring.      The    gun  is 
opened  by  raising  the 
handle  b  of  the  bolt  and 
'  withdrawing  it    As  the 

bolt  ia  folly  drawn  back, 
it  strikes  the  upright 
arm  of  the  carrier,  shown 
by  dotted  lines  (at  m), 
on  the  tray  c  formed 
by  the  lower  arm  of 
which  a  cartridge  hss 
been  fed  by  the  action 
of  the  spiral  spring  in 
the  magazine-tube.  The 
motion  of  the  bolt  brinsa 
op  this  tray,  an  that,  wlien  pushiug  forward  the  bolt 
again  to  close  the  piece,  the  cartridge  may  be  driven 
into  the  chamber  d,  where  it  is  fired  by  the  action 
on  a  heavy  needle  <ir  (tin  ^  a  auiral  aiiring  contained 
in  the  bolt  and  coinpnmaod  in  the  act  of  uonng,  dor- 
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ing  which,  dso,  the  carrier  is  forced  down  to  receive 
a  fresh  cartridge  from  the  magazine. 

Projecting  from  the  face  ol  the  bolt  is  seen  the 
point  of  a  spring  hook,  serving  to  withdraw  the 
empty  shells  innn  the  chamber,  and  also  the  end  of 
the  ejector-pin,  which  strikes  them  from  below  when 
withdrawn,  and  throws  them  clear  of  the  gnu.  Near 
the  head  of  the  bolt  is  seen  part  of  the  sectional 
screw,  which  engages  with  a  corresponding  amtion 
within  the  gun  when  the  piece  is  cinnnl.  and  the 
handle  turned  down  into  place,  and  so  supports  the 
bolt  against  the  force  of  the  discharge.  The  maga- 
zine holds  eight  shot^  which  may  be  fired  in  about 
nine  seconds  ;  their  issoe  may  be  cut  off  by  a  sliding 
piece  ;  the  ann  may  then  be  uaed  as  a  single  loader, 


(as  shown  in  Plate  XTIL,  opposite  page  852X  hold- 
ing the  magaxioe  in  reserve. 

The  Swiss  magazine-rifie  (shown  on  PUte  XVIII., 
opposite  page  853)  has  the  holt  featore  of  the  Ward- 
Bnrton,  and  the  cartridge-loader  of  the  Henty,  ao 
well  known  as  the  "  Winchester." 

The  Spencer  hss  a  tube  containing  seven  copper 
cartridges  placed  lengthwise  in  the  stock,  from 
whence  they  are  forced,  one  at  a  time,  into  the  bu- 
re),  by  merely  moving  the  lever-guard  forward  and 
back,  —  the  shell  of  the  exploded  cartridge  being 
removed  by  the  same  ojienition.  The  gun  is  then 
cocked  and  fired  in  the  usual  manner.  This  gnn 
was  more  extenfdvely  introduced  into  the  army,  dur- 
ing the  late  civil  war,  than  any  other  of  its  class, 
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and  is,  therefore,  very  genenlly  known.  It  is  shown 
ttF,  Plate  XVI. 

The  Cullen  magaziQe-guQ  (Fig.  3022)  has  »  revolv- 
ing cartridge-carrier  in  the  stock,  wliich  coutaina 
four  seta  of  cartridgea,  ten  in  each  set  or  column. 
As  oue  column  in  exhausted  another  comes  in  place, 
no  that  forty  shota  may  be  tired  without  reloading. 


Magat  iiu-RlJIt , 

The  operating  mechanism  is  oonuected  to  the  trigger- 
guard,  which  works  as  in  the  Sjiencer. 

The  MeigB  magazine-gun,  made  at  Lowell,  Maaa., 
contains  live  columns  often  each,  or  fifty  cartridge^ 
whiuh  were  hred  before  the  Austrian  Military  Com- 
mittee in  16  seconds,  and  Replaced  by  another  maga- 
zine in  a  few  seconds.  The  breech-block  rises  and 
falls  by  a  backward  and  furward  sliding  recipi-ocation 
of  the  trigger-guard.  When  one  line  of  cartridges 
is  expended,  the  magazine  is  rotated  on  its  axis  oy 
a  spnng  bringing  another  line  of  cartridges  in  line 
with  the  feeding  arrangement 

A  nnmber  of  magazine-guns  carry  cartridgeN  in  the 
stock,  linked  together  like  sausages,  which  uif  <'Ul 
apart  as  they  are  used.  See  claBinfi£ation  list  uulIi.-] 
KiKE-ARH,  up.  854-862. 

BCag'a-sliie'-atove.  One  in  which  is  &  hul- 
chamber  which  supplies  cool  to  the  fire  as  thnL  ljl 
the  grate  bums  away. 

The  example  is  a  base-baming  store,  havinj^  a 

1^.8028. 


it,  an  illuminated  casing  surrounding  it.    See  Rase- 

BCEMNO  StOVK. 

BCasfde-burg  Heml-ap^erea.  Hemispheres  of 
brass  whose  edges  are  caret'ully  ground  together  to 
make  an  air-tiglit  joint,  and  designed  to  illustrate 
the  pressure  of  the  atmosphet-e.  The  experiment  origi- 
nated with  the  worthy  Otto  Giiericke,  burgomasuT 
of  Magdeburg,  about 
1654. 

The  edges  of  the 
hemispheres,  being 
greased  with  oil  or  tal- 
low, are  brought  to- 
gether, the  foot  re- 
moved, and  the  stop- 
wk  ai-n-wi'il  iiiUi  the  center  of  the  air-pump 
[iliLtf.  'I'hv  to*^k  being  opened  and  a  few 
strokes  of  tilt;  j'lirup  loaiie,  the  sphere  is  thus  ex- 
iiiiiuted  lit'  L-uiitMLitt-il  air,  and  on  being  removed  from 
tilt'  |ilat*;  iiml  alSxftl  U*  a  duplicate  handli;  is  ready 
liir  ihi;  illii.Ktiiitiun.  ^'L-Ll^ly  fifteen  pounds  of  force 
to  the  square  inch  will  be  refiuired  to  draw  them 
asunder.  To  beparate  them  readily,  it  is  only  ne- 
cessary to  oiwii  the  atop>cwk  and  re-admit  air. 

BCag'io  Lan'tern.  A  dioptric  instniment  by 
which  the  images  of  small  figures  painted  in  trans- 
parent varnish  are  exhibited,  considerably  magnified, 
upon  a  wall  or  screen. 

Its  invention  has  been  attributed  to  Roger  Bacon 
about  tha  year  1261,  but  it  was  fii'st  generally  made 
known  b^  Baptista  Porta  in  his  "  Natural  Hagick," 
and  by  kircher,  16S9-70,  who  described  it  ui  bis 
"Ant  magna  Lucis  et  Unibne." 

"Comes  Mr.  Reeves  bringing  me  a  lanthoni  with 

Hg.  8026. 


fuel-magazine  suspended  free  from  the  grat<>,  and 
having  an  nnobetmcted  free  space  around  and  below 


Itogit  Ltmtma. 

pictures  in  glass  to  make  strange  things  appear  on  a 
wall,  very  pretty."  —  Pepys's  Diary,  1666. 

As  at  present  constructed,  the  instrument  A  con- 
sists  of  a  case  having  a  projecting  tube  in  front,  in 
which  are  two  lenses,  the  inner  for  illumination  and 
the  outer  for  magnifying.  A  strong  light  is  placed 
in  the  center  of  the  box,  and  behind  it  a  concave 
mirror.  A  widened  space  between  the  two  lenses 
in  the  tube  permits  toe  insertion  of  the  slips  of 
\  fflnas  on  which  the  objects  are  painted.  These  arc 
highly  illuminateil  by  the  mirror  and  lens ;  and  the 
mngnifyiiig-lens,  which  is  adjustable  to  a  nroper 
focus  by  sliding  it  1«ck  and  forth  in  the  tube,  throws 
a  inagniKe<l  iniaffe  of  the  object  on  the  screen  placed 
to  receive  it.  The  magnitude  of  the  image  depends 
on  the  distance  of  the  image  from  the  screen,  Deing 
greater  the  farther  apart  they  are  separated  ;  this  dis- 
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tancfl  miut  not,  howerer,  ba  too  great,  or  the  inwga 
will  be  indistinct. 

When  the  screen  is  transparent  the  exhibitor  may 
be  hpbind  it,  the  picture  b^ing  exhibited  by  trans- 
mitted lighL  With  a  white  opiuiue  screen,  or  a 
whitewashed  wall,  the  camera  is  placed  in  a  suita- 
ble position  among  the  audience,  and  the  picture, 
being  thrown  npoa  the  acreea,  ia  viewed  nflected 
light. 

The  oxy-oalcium  light,  in  which  a  jet  of  oxygen 
gas  pftHsing  through  a  spirit-flame  ia  thrown  un  a 
cylinder  of  lime,  or  the  electric  light,  are  used  in  the 
iiiagtc-Iantem,  affording  an  illnmnilitinK  power  vast- 
ly greater  than  that  of  the  ordinary  oil  lamp. 

Fig.  A  represents  a  ^gle  lantern,  and  B  a  double 
lantern,  the  latter  amuiged  for  erhiMting  diasolring- 
viewB.  The  lanterns  are  placed  aide  by  side,  so  that 
the  sliders  may  be  readily  slid  from  one  to  the  other. 
Their  foci  and  the  screen  being  properly  adjusted,  a 
pictnre  is  placed  in  eadi ;  in  front  of  both  tubes  is  a 
slider,  by  which  the  image  of  either  ia  gradually 
shut  off  from  the  screen,  so  that  one  tmage  will  ap- 
pear to  dissolve  into  the  other. 

SCagta-ter^.  A  fine  sabetance  deposited  by 
preci|)ftatton. 

Mag'l>-traL  1.  (Meiallurgt/.)  Made  from  cop- 
per pyrites  (or  raw  magistral),  which  is  found  in 
manjr  parts  of  Mexir/).  These  ores,  according  to 
Kapier,  contain  from  7.47  to  13.75  per  cent  of  cop- 
per. It  is  reduced  to  powder  by  dry  stamping  and 
grinding.  It  is  used  eapeciolly  in  the  patio  process 
of  ama^mation.  Some  authorities  state  that  the 
tapper  [^rites  are  roaaUd  and  ground,  but  thia 
would  seem  to  detract  from  their  activity,  which  is 
due  to  the  action  of  their  siil{)hutic  acid  upon  the 
salt,  liberating  muriatic  acid.  So  say  Sonneechmid 
and  Phillips.    See  Aiia.loahator,  p.  76. 

2.  (Fortification.)  The  Une  where  the  scarp,  if 
prolongnd,  wouhl  intenect  Uie  top  of  the  coping  or 
cordon.  —  Mahan. 

The  guiding  line  which  defines  the  first  figure  of 
the  works  of  a  fortification. 

Mag*nB'ai-aii  Lime'atone.  A  mineral  which 
ciy^itallizps  in  the  rhombohedral  system. 

Mag-ne'ei-om.  Equivalent,  12  ;  symbol,  Mg.  ; 
speiTific  gravity,  1. 743.  A  malleable  metal  the  color 
of  ailver. 

As  a  silicate  or  carbonate,  it  enten  Into  the  com- 
position of  many  rocks  and  soils  ;  steatite,  serpen- 
tine,  talc,  meerschaum,  etc 

The  oxide,  sulphate  (epsom-salta),  and  carbonate 
are  used  in  medicine. 

It  is  also  used  in  lamps.  See  Maonk8IU1I-lamp. 

ICag^M'al-iim-lainik  One  in  which  burning 
magnesium  is  emjdoyed  for  purposes  of  fllumitia- 
tion. 

This  metal,  in  a  state  of  combustion,  emits  a 
light  which  is  unendurable  to  the  naked  eye,  but 
at  the  same  time  gives  forth  a  cloud  of  its  oxide 
which  erentually  fills  the  apartment  in  which  it  is 
burned. 

Tariovs  attempts  liave  bem  made  to  obviate  this 
diffionlty,  and  it  is  fband  that  hj  alloying  with  zinc 
the  quantity  of  U^t  is  undiminished  while  the 
fumee  are  more  readily  removed.  An  alloy  with 
thallium  has  also  been  successfully  tried. 

As  the  flame  possessefi,  though  in  a  much  inferior 
degree,  the  actinic  power  of  the  son's  tajrs,  it  may 
be  emplt^ml  in  photography. 

Broad  thin  strips,  presenting  a  proportionately 
greater  surface  to  tne  oxy^n  of  the  atmosphere  than 
thoee  of  equal  weight  which  are  narrower  and  thick- 
er, bum  more  ateadUy  and  surely,  and  are  pr^^ 
ble  for  giving  light 


A  long  atrip  of  this  kind  is  ctuled  about  a  dnun 
and  fed  by  clock-work  into  the  flame  of  a  small  aleo. 
hoi  lamp.   There  may,  of  course,  be  various  modifi- 
cations of  the  mechanism  employed. 
!     In  one  form  of  magnesium-lamp  the  metal  is  em* 
I  ployed  in  a  pulverized  state,  snd  may  be  used  eitiier 
I  idoite,  mixea  with  sand,  or  with  a  material  as  oitrste 
I  of  strontia,  to  give  color  to  the  flame.    It  is  placed 
i  in  a  funnel-shaped  reservoir,  from  the  lower  part  of 
which  proceeds  a  Io»f^  narrow  tube,  at  the  lower 
extremity  of  which  is  a  small  spirit-lamp.  Thiis 
serves  to  ignite  and  maintain  the  name  of  the  pow- 
dered magnesium,  the  flow  of  which  is  regulated 
means  of  a  small  finger-tap,  so  as  to  incresse  or  di- 
miniah  the  li^t  as  reqnired.    The  qnrit-hmp  sin 
prevents  the  end  of  the  tube  from  being  fouled  or 
stopped  up  by  the  oxide,  which  would  otherwise 
fonn  within  and  around  it. 
Such  lamps  may  be  made  of  convenient  size  for 


The  light  emitted  by  a  magnesium  wire  one  thou- 
sandth of  an  inch  in  diameter  is  equal  to  that  of 
seventy-four  stearine  candles  of  five  to  the  ponod ; 
three  ket  of  it  are  burned  per  miuute,  nr  a  quarter 
of  an  ounce  per  hour,  the  cost  of  which,  at  the  pres- 
ent price,  would  be  about  60  cents.  Seventj-fonr 
steanne  caudles  would,  however,  in  the  same  time 
consume  2  pnunds  of  stearine,  which  would  cost  50 
cents  *,  40.4  cubic 'feet  of  coal-ns  of  twelve  candks 
power  would  be  required  to  prMuce  the  same  effect, 
and  would  cost  aoont  5  centa.  The  deaniess  of 
magnesium  arises  from  the  high  price  of  aodinm  re- 
quired in  obtaining  it.  Magnesium  gives  oS'Yij  of 
tne  heat  obtained  by  combustion  of  gas  of  etjuiralnt 
lucid  effect.  Gas  and  candles  vitiate  the  air  by  tiie 
production  of  watery  vapor  and  carbonic  acid :  nisg- 
uesium  is  free  from  this  objection,  but  it  has  an  in- 
convenience of  its  own  ;  a  lam  quantity  of  caldned 
magnesia  is  thrown  off  as  a  nne  powder,  as  ^ted 
above. 

lllg'iiet.  The  attractive  power  of  the  loadstone 
or  magnet  was  early  known,  and  is  referred  to  br 
Homer,  Aristotle,  and  Pliny. 

Says  Pliny  :  "  The  magnet-stone  is  found  in  Can- 
tabria."  We  read  that  the  architect  Dinochares  vss 
employed  by  Ptolemy  to  roof  a  temple  at  Alezaudrin 
witn  "ma^et-stone,"  by  means  of  which  an  iron 
image  of  his  sister  Andnotf  might  remain  perpetuatlj 
suspended.  Both  the  architect  and  the  king  died 
before  the  completion  of  the  work. 

This  was  prooably  the  original  of  the  popular  fable 
of  the  suspension  of  the  coffin  of  Mahomet  at  Medina 
between  two  magnets. 

The  name  ia  derived  by  the  imaginative  Gmks 
from  one  Magnes,  a  shepherd  on  Ht.  Ida,  whose  inn 
crook  being  casually  laid  against  a  block  of  magnetic 
iron  became  attached  thereto,  and  directed  attuitira 
to  the  mysterious  attraction. 

Thalett,  B.  c.  640,  discoursed  on  amber  and  the 
magnet,  antl  supposed  them  to  be  living  because 
th^  luid  a  moving  fwce. 

"From  Eastern  Asia  has  been  handed  down  the 
knowledge  of  the  directive  force  and  declination  of 
a  freely  suspended  magnetic  bar  ;  from  Phceniciaand 
Egypt  the  knowledge  of  chemical  preparations  (i» 
glasii,  animal  and  v^table  coloring  substan<xs^  and 
metallic  oxides) ;  and  from  India  the  general  use  of 
potitioH  in  determining  the  greater  or  less  value  of  s 
few  numerical  ^gns."  —  Humboldt. 

jfltius,  A.  D.  500,  refers  to  the  use  of  the  magnet 
for  the  cure  of  disease.    He  says  :  "  We  are  assured, 
that  those  who  are  troubled  with  gout  in  their  hands 
or  their  feet,  or  with  convulsions,  find  a  relief  when 
they  hold  a  magnet  in  their  hand." 
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S«v«m)  cTuilieiit  phy»ieiHitn  of  the  fifteenth  centQiy 
xfGmied  its  Tirtuea  as  a  v.nn  for  toothaclie,  and  a 
little  later  we  read  of  magnetic  toothpicks  for  the 
same  purpose. 

The  deviatioa  of  the  cotnpua  was  kiiown  before 
Coloinba^  bat  it  was  asBumed  to  be  uniftmn.  The 
Rrst  voyage  of  the  great  diacorerer  was  nearly 
brought  to  an  abruiit  conclusion  by  the  discovery  of 
this  error.  See  Mariner's  Cokpam. 
-  The  dip  of  the  magnet  waa  discovered  by  Robert 
N(Hiaan,  1576.    Sec  Magnetometer. 

The  magnet  worn  by  Sir  Isaac  Newton  in  bis  ring 
webbed  only  8  grains,  yet  was  able  to  take  up  746 
grams,  or  nearly  250  times  its  own  weight. 

Artificial  magnets  were  mode  hj  Dr.  O.  Knight  in 
1746. 

A  natural  ntagnet  is  the  loadstone,  which  possess- 
es polarity  like  a  nuumetic  needle. 

A  magnetized  needle  is  a  piece  of  steel  or  iron  to 
which  polaritv  ba-s  benu  imparted  by  contact  with  a 
loadstone,  or  by  other  means.  A  manuscript  of  a.  d. 
1206,  fai  the  Boyal  Library  of  I^ris,  states  that  a 
black  stone,  callra  marinUre,  was  rubbed  by  Hoilors 
upon  a  neetlle,  which  was  then  placed  on  a  straw  net 
afloat  in  a  basin  of  watttr,  when  the  point  would  in- 
dicate the  north.  See  Marimeh'b  Cohfax!). 
•  A  nicely  babtDced  piece  of  steel,  susnended  by  its 
middle  by  a  piece  of  aiit«-isted  silk;  will,  when  mag- 
netized, tnm  in  one  direction  and  rest  there. 

Its  deriation  from  the  true  meridian  is  its  varia- 
tion  or  declination  ;  its  deviation  from  a  horizontal 
portion  is  its  dip  or  inclination. 

Polarity  may  be  conferred  tipon  a  bar  of  steel  by 
different  means :  — 

1.  A  steel  bar  held  in  the  natural  direction  of  a 
needle,  and  struck  several  blows  witii  a  hammer, 
will  become  magnetized^ 

This  occurs  on  a  large  scale  In  building  iron  ships. 
It  is  fonnd  that  the  constant  bammeriuKi  in  closmg 
the  SMma  and  swaging  the  rivets,  coniern  polarity 
npon  the  vessel,  ana  the  effect  is  much  dependent 
npon  the  magnetic  bearing  of  the  ship  while  nn  the 
stocks.    See  Makixek'h  Compass. 

3.  If  the  end  of  a  steel  bar  be  placed  in  contact 
with  one  of  the  poles  of  a  magiiat,  it  will  become 
permanently  magnetic  by  induction.  A  better  plan 
IS  to  place  the  bar  in  a  line  between  the  two  opposite 
poles  of  two  mngnets  of  great  intensity.  —  Bkandb. 

S.  Take  a  smooth  bar  of  iron,  place  the  middle  of 
it  on  the  north  pole  of  a  magnet,  and  draw  it  to  the 
end,  leueating  toe  stroke  always  from  the  middle  to 
the  end,  that  ii,  rubbing  the  some  wav  every  time. 
Then  place  the  middle  of  the  bar  on  the  soath  pole 
of  the  magnet  and  rub  it  to  the  opposite  end  of  the 
bar,  repeating  as  before. 

Or  take  two  magnets  and  lay  them  horizontally 
upon  the  bur,  having  their  north  and  sonth  poles  in 
eontoct  over  its  midlength.  Then  slide  each  toward 
the  end  of  the  bar.  Repeat. 

4.  Place  a  hoiseshoe-maniet  in  the  middle  of  a 
needle  to  be  magnetized,  with  the  poles  turned  in 
a  direction  the  reverse  of  the  poles  intendetl  to  be 
given  to  the  needle  ;  then  move  tbo  magnet  back- 
ward and  forward  over  and  along  the  suiface  of  the 
needle,  taking  care  to  poKs  over  each  half  of  it  an 
ei]ual  number  of  times,  and  r^>eating  the  same  o\>er- 
ation  on  the  other  side  :  the  needle  is  speedily  and 
pennsnently  rendered  rai^etic.  —  Brandk. 

We  are  Indebteil  to  FaisdayYor  the  comprehensive 
classdfication  of  all  substances  into  miffjutica  and 
diamagnetiea.  A  compass-needle  made  ont  of  a  dia- 
nttgnetie  would  point  east  and  west,  where  an  ordi- 
nary compass- needle  would  point  north  and  south. 

Id  tel^^phy  the  magnets  are  known  by  their 


duty  or  their  plaoes  in  the  circuit,  as  the  tmatdinff, 
relay,  mxiving  magnets,  etc.    See  Electricai.  Ap- 

PARATrs. 

Mag-netic  Batter-y.  A  oomUiutioD  of  htr 

magnets  acting  together. 
Mag-neVlo  CoTn'pen-mtor.    An  appnratas 

of  iron  plates,  invented  by  Barlow,  and  placvd  near 
the  binnacle  for  neutralizing  the  effect  of  ship's  guns 
and  other  iron  in  de^ngiiig  the  bearings  of  the  Qom- 
paas.  It  is  superseded  oy  the  apparatus  of  Professor 
Airy,  which  consists  of  two  magnets  placed  at  right 
nngles  to  each  other  below  the  compass,  and  a  box 
of  small  iron  chain.  These  are  placed  by  experi- 
ment.  See  Mariner's  Compass. 

Mag-natlo  Ghiard.  A  rMi^rator  with  a  gauze 
of  magnetic  iron  to  arrest  particles  of  steel  dust 
when  dry-grinding  cutlery.  Invented  by  Abraham 
of  Sheffield,  England. 

Mag-nef  io  Nee'dla  A  slender,  poised  bar  or 
plate  of  magnetized  steel. 

The  forms  of  magnetic  needles  are  varied,  acconU 
ing  to  foncy.  Some  have  their  greatest  breadth  In 
avertlesl,  others  in  a  horizontal,  directioD.  In  sur- 
veying-instmments,  of  an  inch  broad  and  ^ 
thick  IS  a  feir  proportion  ;  length  from  4  to  7  inches, 
usually  from  6^  to  6.  The  needle  is  suspended  by  a 
metallic  or  jeweled  center  upon  a  hardened  steel 
pivot.  The  test  of  dt^licocy  is  the  number  of  hori- 
xontal  Tibnitions  which  it  will  make  before  coming 
to  rest.  8ee  Mariner's  Compass  ;  Maonetombtbr. 

Mas-neflo  Tel'e-grsfA.  See  Maoneto-rleg- 
TR(c  Telegraph. 

Mag'not^-e-Ieo'trio  Ma-ohlne'.  One  in 
which  an  electric  cnrrent  is  generated  by  the  revolu- 
tion of  one  or  more  soft  iron  cores  surrounded  by 
coils  of  wire,  about  the  poles  of  a  magnet  or  mag- 
nets ;  or  an  armature  (leeper)  may  rotate  before  the 
pole^  of  stationary  coils. 

The  first  notice  we  find  of  exciting  electric  action 
by  the  revolution  of  a  magnet  is  in  a  manuscript 
work,  written  in  the  year  1242,  by  an  Arabian  named 
Bailak,  a  native  of  Kibtiyak.  The  woi^  is  called 
"The  Merchants'  Guide  in  the  Pnrchase  of  Stonea" 
He  states :  — 

"  Among  the  properties  of  the  magnet,  it  is  to  be 
noticed  tlmt  the  cajrtalns  who  sul  in  the  Syrian 
waters,  when  the  night  is  dark,  take  a  vessel  of 
water,  npon  which  they  place  a  needle  buried  in  the 
pith  of  a  rei'd,  and  which  thus  floats  upon  the 
water.  Then  they  take  a  loadstone  as  big  as  the 
palm  of  the  hand,  or  even  smaller.  They  hold  it 
near  the  surface  of  the  water,  giving  it  a  rotary  mo- 
tion,  nntil  the  needle  turns  npon  tiie  water ;  they 
then  withdraw  the  atone  suddenly,  when  the  Deedle, 
with  its  two  ends,  ]X)int8  south  tuid  north." 

Faraday's  discovery  of  magneto-electricity  was 
announced  in  18S1.  In  1833,  Saxton  constructed 
a  machine  of  this  kind,  wnplo^ng  a  commntator  to 
cause  the  current  to  flow  eontannonsly  in  the  same 
direction.  The  coil  of  wire  of  the  armature  waa 
wound  tmnsverwly  to  its  soft  ii-on  core. 

In  1857,  Siemens  constructed  a  ma^eto-eleetric 
machine,  in  which  an  elongated  cylindrical  armature, 
wound  with  insulated  wire  in  the  direction  of  its 
length,  was  made  to  revolve  between  the  poles  of  a 
number  of  parallel  horseshoe  magnets.  By  this 
uieana  much  more  powerful  currents  were  obtained. 

In  1866,  Mr.  Wilde  of  Manchester,  England,  ctm- 
ceivod  the  idea  of  passing  the  current  develt^ied  by 
an  apparatus  of  this  kind  through  the  insulated  wire 
of  an  electro-mngnet  of  larger  size.  He  found  that 
the  force  of  the  masnetism  thus  excited  was  far 
greater  than  that  of  ttie  series  of  steel  magnets  em- 
ployed to  generate  the  magneto-electric  current.  la 
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one  caM!  where  these  would  support  a  weight  of  but 
40  pounds,  the  electro-magnflt  which  they  excittKl 
Bustained  1,088  pounds. 

He  uext  constructed  s  machine  of  much  greater 
power,  consisting  of  a  ueriea  of  permanent  steel  mag- 
uets,  fifteen  inches  long,  each  weighing  three  pounds, 
and  callable  of  sustainiug  a  weight  of  20  pounds. 
Their  common  armature  is  Id  or  17  inches  long  and 
2^  inches  in  diameter.  It  is  wound  with  50  feet  of 
copper  wire  of  inch  diameter.  By  means  of  a 
palfey  it  is  driven  at  the  rate  of  2,600  revolutions  per 
minute,  causing  6,000  changes  of  polarity  in  that 
time.  The  oorrents  thus  generated  are  turned  in  a 
rammon  direction  bv  moans  of  a  commutator,  and 
sent  through  the  wires  of  a  large  electro-magnet, 
which  forms  the  base  of  the  apparatus. 

This  electro-magnet  is  formed  of  two  soft  iron 
plates,  3  feet  long,  over  2  feet  wide,  and  1  inch  thick, 
placed  parallel  to  each  other  and  separated  at  one  end 
oy  a  bundle  of  iron  plates  more  than  a  foot  thick, 
the  whole  secured  together  by  bolts.  At  the  other 
end  is  the  armature,  a  cylinder  of  7  inches  diameter, 
deeply  grooved  in  the  direction  of  its  length,  and 
wound  with  copper  wire  nearly  J  inch  in  diameter. 
More  recently,  Mr.  Wilde  has  substituted  insulated 
copper  ribbon  for  the  wire. 

The  armature  turns  in  a  hollow  iron  cylinder  lined 
with  brass,  and  is  driven  at  the  rate  of  1,700  revo- 
lutions per  minute.  This  machine  maintains  in  full 
incandescence  carbon  points  nearly  an  inch  in  diam- 
eter. It  weighs  1^  tons,  and  requires  a  thrve-horse* 
power  engine  to  drive  it.  The  currents  induced  by 
this  apparatus  have  been  passed  through  a  second 
electro-magnet  of  stiU  larger  size,  producing  still 
more  powerful  etfects. 

Subsequently,  Siemens  and  Wheatstone  discovered 
means  of  greatly  intensifying  by  means  of  itn  own 
action  a  very  small  amount  of  magnetism,  by  the 
rotation  of  a  secondary  coil  with  cores  of  soft  iron 
around  the  poles  of  a  magnet  of  very  feeble  power. 


LadtTi  UagiutoStOric  Madtini. 


The  induced  current  will  also  be  feeble,  but  bv  be- 
ing sent  around  the  electro-magnet  which  produced 
it,  its  magnetism  will  be  intensitied,  so  that  it  will 
generate  a  stronger  current  This  again  is  paased 
through  the  secondary  electro-magnet,  and  so  on, 
the  current  alternately  {wssing  from  the  coil  of  the 
primary  to  those  of  tlie  secondary  magnet  until  it  is 
intensified  to  a  very  high  degree. 


Ladd's  machine,  of  which  a  plan  A  aud  an  el< 
B  are  shown  iu  Fig.  3026,  comprises  two  rat 
iron  plates  a  a,  surrounded  by  coils  of  wire,  an 
ing  an  armature  bb  a.t  each  end.  The  wires 
ar .nature  are  connected  nith  a  cotumutator,  a 
extremities  of  the  wire  which  envelops  the  pla 
connected  with  tangents  resting  upon  the  con 
tor. 

The  currents  generated  by  the  revolution 
armature  pass  by  the  commutator  into  the  « 
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veloping  the  platen,  thus  tending  to  reinforc 
magnetism  ;  and  the  current,  feeble  at  first,  q 
acquires  strength  with  the  rapid  rotation  of 
mstnre. 

If  the  other  armature  be  now  set  in  rapid  n 
and  the  ejctremitiea  of  its  helix  connected  w: 
conductors  of  an  electric  lamp,  a  light  of  i 
brilliancy  is  produced ;  or  platinum  wire,  ^  i 
diameter,  may  be  instantly  ignited. 

Fig.  3027  is  a  machine  for  medical  purpoGes 
armature  of  the  two  magnets  is  rotatnl  by  a  < 


belt  on  a  small  pulley,  driven  by  a  larger  noe 
is  set  in  motion  by  a  hand-crank  and  g«aring. 
conducting-wii-es  with  inanlators  convey  the  c 
to  the  parts  under  treatment. 
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Fig.  3028  represents  an  electro-mignetic  engine, 
inrented  by  M.  Frotnent  aud  employed  by  lihn  for 
tctnatine  his  dividiDK-engine. 

Four  noUow  cylinaera  a  a,  bb,  encireled  by  coila 
of  insnlated  wire,  saiTound  an  eqoal  namber  of  re- 
ciprocating cores  coDoected  to  toe  beam  of  the  en- 
gine. Each  pair  of  cores  is  connected  by  a  trans- 
verse bar.  The  cylinders  6  b  have  their  lower  halves 
occupied  by  two  other  iron  cylinders  also  oonuect«<l 
together.  The  opposite  polts  of  the  upper  and  lower 
cyTindera,  which  form  two  distinct  magnets,  are  in 
rerente  directions,  so  as  to  mntually  attract  each 
other.  Under  the  influence  of  a  Toltaic  battery,  by 
aaitahle  connecting  wires,  the  core  of  the  upper 
magnet  ia  brought  in  contact  with  that  of  the  lower, 
depressing  that  end  of  the  beam,  anil  at  the  same 
time,  through  the  medium  of  an  eccentric  on  the  fly- 
wheel and  rod  c,  actuating  an  irory  slider  with  a 
metallic  slip  on  one  of  its  snrfacea,  breaking  the  cir- 
cuit thus  formed,  and  bringuig  the  slip  in  contact 
with  a  wire  communicating  with  the  electro-mag- 
nets a  a,  closing  the  circuit  on  that  side  and  de- 
pressing the  other  end  of  the  beam,  which  move- 
ment aoain  opens  the  circuit  on  that  side,  and 
brings  tne  metallio  slip  in  contact  with  the  circuit- 
wire  attached  to  b  b,  which  ia  again  brought 
into  action,  depressing  iCa  end  of  the  beam.  A  con- 
Unaona  reciprocating  motion  is  thus  kept  up,  rotat- 
ing the  fly-wheel  through  an  ordinary  crank  and 
connecting-rod. 

BC>g'net-o-«-leo'trio  Tel'e-gimplL  An  appa- 
ratna  for  transmitting  messages  by  means  ci  an  elec- 
tric current  excited  by  the  rotation  of  one  magnet 
about  the  poles  of  another,  instead  of  a  current  ex- 
ctted  by  the  voltaic  action  of  a  battery. 

Professor  Wheatstone's  appanttos  for  private  use 
in  offices  and  manufactories  u  of  this  character,  re- 
quiriag  no  battery  or  chemicals. 

oue  of  his  instruments  the  message  is  printed 
OD  tin-foil  in  Roman  characters,  and  dropped  into  a 
locked  box  till  the  arrival  of  the  owner. 

By  another  instrument  the  needle  points  to  the 
letter  itself  on  a  dial. 

Mag-nef  (>«raplL  An  instrument  which  regis- 
ters automatically  the  condition  and  changes  of  ter- 
restrial magnetisRL 

That  in  ane  in  the  Greenwich  Obaervatory  is  the 
invention  of  Mr.  Brooke.  Two  of  the  magnets  are 
suspended  by  untwisted  silk  for  observation  in  vari- 
ation, and  one  npon  knife-edges  on  agate  plates  for 
observation  of  the  dip  ;  and  the  duty  of  visiting  the 
niagneta  and  obnerving  their  variations  ia  attended 
to  every  two  hours. 

Mr.  Brooke  introduced  an  automatic  plan,  which 
ia  as  follows :  — 

Around  the  magnets  are  cases  of  rinc  which  ex- 
clude the  light.  Inside  each  case  is  a  lamp  which 
casts  a  beam  of  light  upon  a  mirror  soldered  to  the 
magnet.  This  ray  directed  to  a  sheet  of  sensitive 
photographic  paper  records  the  motion  of  the  mag- 
net, the  sheet  being  moved  by  clock-work. 

Once  in  twenty-four  honre  an  assistant  darkens 
the  room,  and  then,  with  n  lantern  giving  only  a 
yellow  ray,  he  removes  the  photographic  iwper,  fixes 
the  picture,  and  places  anotner  sheet  in  tne  case. 

Fig.  3029  is  a  view  inside  of  the  magnetic  observ- 
atory of  Stonyhnrst  Coll^,  England,  and  will  give 
an  idea  of  the  disposition  of  the  instruments. 

The  instruments  record  the  ottcillations  of  three 
magnets  suspended  under  the  glass  shaiies,  and  thus 
show  completely  all  the  changes,  both  as  to  direction 
and  intensity,  in  the  earth's  magnetism.  The  mag- 
net which  is  to  the  right  in  the  sketch  i»  suspended 
by  a  ^k  thread  in  the  magnetio  meridian,  and,  by 


the  aid  of  a  mirror  attached  to  it,  describes  on  a 
cylinder,  which  is  pot  in  motion  by  the  clock  ou 
the  center  pier,  nil  the  variations  in  the  magnetic 
declination.  The  other  two  magnets  give  the  two 
components  of  the  total  magnetic  force  of  the  earth. 
The  one  a  which  records  the  variations  of  the  verti- 
cal component  rests  on  two  agnte  edges,  while  the 
horizontal  component  magnet  b  is  suspended  by  a 
double  steel  thread,  and  is  held  nearly  at  right  an- 
gles to  the  magnetic  meridian  by  the  toraion  of  the 
thread. 

Under  the  clock-box  are  the  three  cylinders  cov- 
ered with  sensitive  paper.  To  each  magnet  is  at- 
tached a  aemicircnlar  mirror,  which  semu  the  rays 
from  a  jet  of  gaa  to  one  of  the  cylindere  in  the  clock- 
box,  and  thus  describes,  by  a  curved  line,  all  the 
oscillations  of  the  magnet.  A  second  semicircular 
mirror  is  fastened  to  the  pier  on  which  the  instru- 
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ment  stands,  and,  describing  always  a  straight  line 
on  the  cylinder  which  ia  opposite  to  it,  gives  the 
zero  line  for  the  curve. 

Mag'net-oin'a-ter.  An  instmment  for  measnr- 
ing  any  of  the  ma^etic  elements,  as  the  dip,  ineli- 
nation,  and  intennty.  —  Wbb8TER. 

A  magnetised  needle,  isolated  from  all  disturbing 
inflnences  and  suapendetl  by  untwisted  silk,  ja  used 
to  detect  the  declination,  and  the  delicate  mode  of 
adjustment  permits  any  variation  in  this  element  to 
be  observed. 

For  observing  the  dip  or  inclination  the  magne- 
tized needle  is  balanced  bv  knife-edges  npon  agate 
planes,  so  as  to  vibrate  like  the  beam  of  a  pair  of 
scales. 

The  buildings  appropriated  to  this  purpose  at  the 
Greenwich  Observatory,  England,  are  built  in  the 
form  of  a  cross,  of  materials  from  which  iron  ia 
rigidly  excloded.  In  two  arms  of  the  cross  are  mag- 
netized needles  suspended  by  silk,  for  observations 
in  de<:lination  or  varicUion  ;  and  in  another  arm  of 
the  cross  is  a  balanced  nee«Ile,  for  observations  in 
inclination  or  dip.  The  arrangements  were  under 
the  control  of  Mr.  Olaisher,  and  the  observations 
were  originally  made  by  himself  and  two  ansistanta, 
until  Mr.  Brooke  introduced  his  adaptation  of  pho-_ 
tography  to  the  purpose  of  recording  observations. ' 
By  means  of  mirrbre  attached  to  the  arms  of  the 
magnets,  reflected  light  is  cast  npon  highly  sensi- 
tized photographic  paper  wound  round  cylinders 
moved  by  clock-work,  aud  the  slightest  variation  of 
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the  magnctn  is  ntgistered  with  the  greatest  accuracy. 
S«te  Uaonbtooraph. 

We  shall  hare  occasion  to  show  that  the  mariner's 
compass  ori^nated  in  China,  and  came  thonce 
through  India  and  Arabia  to  Europe.  The  Chinese 
annals  show  that  it  was  used  by  them  nearly  8,000 
years  ago,  —  Grst  on  Und,  then  on  water.  Hum- 
boldt remarks  the  sinfcuUr  fact.  It  was  used  at  sea 
by  the  Chinese  an  early  ss  the  era  <^  Alezandej  the 
Great.  No  mention  ts  made  by  his  historianB  of  the 
wonderful  instrument,  although  they  have  not  for- 
gotten to  not«  that  he  was  met  by  a  people  with 
atoms  of  lightning  and  thnmlerbolts ;  auotDer  Chi- 
nese inventioQ,  — gunpowder. 

The  original  mode  of  soqiending  the  needle  was 
flotation,  Mversl  devices  being  used  for  this  pur- 
pose, such  aa  burying  it  in  pitht  hiving  it  on  a 
couple  of  floating  sticks,  etc.  These  plana  gave  the 
needle  freedom  of  motion  in  a  horizontal  plane  aad 
sufiiced  apparently  for  many  ages.  The  same  jilsn  was 
adopted  in  Europe  for  several  centuries.  Set:  p.  1371. 

About  the  twelfth  century  of  our  era,  or  earlier, 
the  Chinese  introduced  the  mode  of  siupcndiug  the 
needle  by  a  silken  string.  This  delicate  adjustment 
allowed  other  elements  of  terrestrial  magnetism  to  be 
observed ;  and  during  the  thirteenth  century  the  Chi- 
nese philosopher,  Keon-tsoung-ohi,  obnerved  the  va- 
riation of  the  needle  from  the  cardinal  points  to  the 
Ktent  of  2"  to  S*  80'.  The  French  savans  in  Pekin, 
a  few  years  since,  determined  it  to  be  abont  the  aame. 
In  common  with  all  Eoroitean  nations  the  variation 
was  spoken  of  by  the  Frenchmen  as  a  variation  from 
the  north  towards  the  west ;  but  the  Chinese,  who 
respected  the  south  more  than  the  north,  considered 
that  the  needle  pointed  south,  and  counted  from 
that  pole  of  the  magnet,  calling  the  declination  a 
variation  to  the  east  of  south.  This  is  the  same 
thing  in  effect.  The  order  of  the  Arabio  vords 
nrm  and  aphron,  smCA  and  non(A,  show  whence  the 
Arabs  deri^  the  invention.   See  Mahikkr'h  Coh- 

PASS. 

The  variation  was  again  noticed  Columbus  in 
1492,  and  Sebastiau  Cabot  in  1540. 
.  It  does  not  af>pear  that  the  other  element  of  ter- 
reatrial  majunetism,  the  indinatioiror  dip,  was  known 
to  the  Chinese,  tbouf^  they  most  surely  have  no- 
ticed that  a  ne«^le  which  hong  in  pnfuct  equipoise 
before  magnetizing  was  thrown  out  <tf  balance  when 
touched  bv  the  loadstone. 

Robert  Norman  of  London,  a  maker  of  compawes, 
was  the  first,  so  far  as  we  know,  to  detent  the  dip 
and  i>ublish  the  fact ;  1676.  He  contrived  the  dip- 
pingnee^Ue,  suspended  on  a  horizontal  axis,  and 
found  the      at  London  to  he  71'  50*. 

Bobert  Halley,  in  1700,  published  a  chsrt,  having 
lines  passing  through  points  of  eqnal  magnetic  vari- 
ation.   His  remark  was  that  of  a  philosopher :  — 

"The  nice  determination  of  the  vanation,  and 
several  other  particulars  in  the  magnetic  system,  is 
reserved  for  a  remote  posterity  AU  that  we  can 
hope  to  do  is  to  leave  behind  ua  observations  that 
may  be  oonflded  in,  and  to  propose  hypotheses  whidi 
afler-ages  may  examine,  amend,  or  rRfute." 

Magnetic  changes  made  Halley's  chart  obsolete  in 
forty  years,  and  it  was  reconstmcted  by  the  joint 
efforts  of  the  English  navy,  East  India  Company, 
and  Hodson's  Bay  Company.  This  chart  was  not 
satb&ctory,  and  its  discrepaneira  became  pontive 
inaecnnunes  as  time  wore  m. 

About  1766,  John  Cauton,  in  England,  made  abtmt 
4,000  expninients  for  discovering  and  explaining  the 
cause  of  the  diurnal  variation  of  the  needle. 

La  Perouse  sailed  from  France  with  instractions 
and  instromenta,  intending  to  make  special  observa- 


tions at  remote  stations  in  regard  to  the  variaium 
and  dip  of  tho  needle.  The  lamented  drath  of  the 
Adniinl  and  destruction  of  his  vessels  in  178S  pre- 
vented  the  r««ults  from  being  communicate  to  tfa* 
Bcientitic  world. 

M.  Hausteeu  of  Denmark  nnd<Ttook  the  sal^ect 
in  1811,  and  in  1819  published  his  celelmted  woric 
'*  Upon  the  Magnetism  of  the  Earth."  He  treated 
the  mattf  r  hiHtorically  and  sdentiflally,  making  a 
variation  chai-t  for  1787. 

The  ngoKic  line,  or  line  of  no  variation,  where  the 
maKuetic  and  gHigraphical  lines  coincide,  was  discov- 
ered by  Colunuius  in  14U2,  about  100  miles  west  of 
the  Azores.  Like  other  magnetic  line^  it  sjppeaisto 
have  shifted.  Hansteen'a  (Weenrationa  eonnnned  ui 
great  detail  the  position  of  Halln,  that  "the  whole 
niagneticat  system  iti  in  motion;  that  the  moving  fate 
is  vetT  great,  extending  its  effects  fhon  pole  to  ude ; 
and  that  its  motion  is  nut  sudden,  but  gradtisl  and 
Tegular.*' 

The  western  line  of  no  variation  in  Hansteen'f) 
chart,  calculated  for  1787,  begins  in  latitude  60°  to 
the  west  of  Hudson's  Bay,  proc^ds  southeast  through 
the  KoTtli  American*  lakes,  passes  the  Antilles  and 
Cape  St.  Roque  till  it  reaches  the  South  Atlantic 
Ocean,  where  it  cuts  the  meridian  of  Greenwich  in 
about  65'  south  latitude. 

The  eastern  line  of  no  variation  (1787)  is  extremely 
irr^i^alar,  having  cuiious  curves  and  contottioos,  in- 
dicating the  action  of  local  magnetic  foreea.  It  be- 
gins in  latitude  CO"  sonth,  below  Auatnlla ;  croswa 
that  island,  extends  through  the  Eastern  Arrhipel- 
ago  with  a  double  sinuosity  so  as  to  cross  the  equa- 
tor three  times  ;  first  jiasHiug  north  of  it  to  the  east 
of  Borneo,  returns,  pasniug  south  between  Snnutni 
and  Bomro,  and  crossing  the  equator  again  south 
of  CeyloD,  fvoro  whence  it  passes  to  the.  east  thnmeji 
the  Vdlow  Sea.  It  then  stretchM  along  the  coast 
ik  ChinB,  making  a  semicircular  sweep  to  the  west 
till  it  reaches  the  latitude  of  71*  north,  when  it  de- 
scends again  to  the  soutli,  and  returns  north  with  a 
great  semicircular  bend  which  tenniuat«s  in  the 
White  Sea. 

Captain  Sir  James  Boss  reached  the  magnetic  pole, 
latitude  70"  V  ir  north,  and  lotwitade  96'  4S  46' 
west,  on  the  1st  of  June,  1881.  The  amount  tt  dip 
was  89'  69'.  Horixontal  needles  refused  to  work, 
showing  no  sensitiveness.  He  erected  a  csini  of 
limestone  rocks,  inclosing  a  tin  case  with  the  rec- 
ord. The  uaim  najr  remain,  unless  the  Esqoi- 
maux  have  ivmoved  it  in  search  of  plunder,  out 
the  magnetic  pole  has  moved  away. 

The  illnatnous  Humboldt  gave  the  first  steit  to  a 
regular,  ^tematic  mode  of  recording  magnetic  ob- 
servations, taking  a  large  number  in  the  course  of 
bis  extensive  travels  and  exploratims,  and  calliiw 
the  attention  of  the  scientific  world  -to  the  mode  and 
importance  of  so  doing. 

Observatories,  provide<l  with  magnetometns  and 
meteorologiosl  instruments,  and  with  appantns  for 
ascertaining  the  time  and  true  meridian,  are  no«' 
workinirii}CODcert  in  many  distant  stations:  Beriiu, 
Paris,  Freiburg  Greenwich,  Gottiii»n,  Hontnal, 
Melbourne,  Cape  Town,  St.  Helena,  Simla,  Madras, 
Bombay,  Singapore,  and  probably  many  other  places. 

It  is  understood  that  the  obser^'ations  are  made  at 
the  same  instant  of  absolute  lime.  Each  day  is  di- 
vided into  18  equal  perioda  of  S  houn  each,  termed 
the  magnetie  hoara.  The  mean  time  at  Gottiwn 
is  adopted  ;  a  tribute  to  the  enetgy  and  skill  of  M. 
Gauss  of  the  observatory  in  that  c-ity. 

Mr.  Brooke's  system  of  photographic  registry  u 
adoptnt  throughout 

lbg'B«C>0^4no'tori   A  voltaic  series  <rf  two  or 
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more  Urge  pUtes  which  produce  n  gnat  quantity  of 
«lectriciu  of  low  intensity,  fulapteU  to  toe  exhiln- 
tion  of  euctro-magnetic  jmenoinena.  —  Bramdk. 

lCas^nk^-liiff*fi|lau.  A  popular  temi  for  a 
convex  piece  of  glass  or  a  lens  wblvb  hu  tlie  property 

of  m^pufyioK.     ^  OkPICAL  iNSTHUHSMTlt. 

Mag^ns-iiltolL  (yaulieai.)  A  kind  of  kuot 
used  on  board  Aip. 

BSa-COo'tee.  Aa  iiutnuneDt  used  the  Pam- 
liatees  or  anske-efaannen  oS  the  East  lodxea. 

It  is  composed  of  a  hollow  calabash,  to  one  end  of 
which  is  fitted  a  mouthpiece  similar  to  that  of  the 
darinrt.  To  the  other  extremity  ia  adapted  a  tube 
perforated  with  sewtal  holes,  which  are  Huccessirely 
stopped  by  the  fingera,  like  those  of  the  flute,  while 
the  plaver  blows  into  the  moutbpuce.  In  the  mid- 
dle of  toe  inatminent  is  a  small  mirror,  od  which  the 
■enwnts  fix  their  eyes  while  dai»in|L 

Iffa-bo'vo.  An  adaptation  of  the  fly-wheel  to 
the  oonsemtioD  of  power  during  the  timea  ni  light 
stnin,  to  be  used  during  periods  wlM>n  a  gmater 
power  is  needed.  The  invention  of  Captain  C.  Von 
Schabeniky  of  Ruatda.    See  Fly-wheel. 

fiCaid'en.   A  machine  for  beheading. 

The  Scotch  guillotini^  in  use  from  1550  to  IdSO. 
was  eopied  bora  one  at  Halifax,  En^and.  It  wan 
sometimes  called  the  widow.  Both  terms  of  grim 
and  gross  sleasantry. 

The  Halifax  machine  was  an  importation  (as  to 
design)  from  Italy,  where  it  was  used  in  the  thir- 
teenth century.  Coiintdin  of  Swabia  was  decapitated 
hy  the  tnannaia  at  Naples,  1248. 

The  madiine  is  mppoaed  to  have  originated  in 
Persia. 

It  was  used  in  the  execution  of  the  Due  de  Mont- 
morenci  at  Toulouse,  1032.  By  the  Qermaus  dur- 
ing the  Middle  Ages,  and  by  the  Dutch  in  their 
colonies. 

The  Scotch  maiden  was  imported  into  Scotland  by 
the  Ite((Bnt  Mortoo,  who  died  by  its  axe,  1581.  Thie 
marderm  of  Rizzio  were  executed  by  it  in  1566 ; 
and  the  Mar(|ULB  of  Argyle,  1681. 

The  maiden  was  not  as  complete  an  instrument 
as  the  guUlatiw,  which  has  a  taruing  plank  and 
track,  with  other  derices  for  an  artistic  perfonnance 
of  tr^^y.    See  Ouillotikr. 

MaiL  1.  {iVeaving.)  One  of  the  small  brass 
eyes  through  whiuh  the  end  or  worsted  yam  passes 
in  a  Brutaels  earpet-loom,  and  by  which  it  is  lifted 
in  order  to  form  the  loop  which  distinguiafaes  the 
aarface  of  that  vaiiety  of  carpet.    See  BaussELB- 

CARPKT. 

2.  {HauHeal.)  A  device  consisting  of  interwoven 
rings,  like  mail-armor,  used  for  rubbing  off  the  loose 
fibers  on  cordsge. 

S.  {Armor.)  A  flexible  armor  <^  rings  or  scalea, 
covering  the  body  or  body  and  Umba,  according  to 
its  extent. 

BCall-bag.  A  letter-bag,  nanally  of  leather,  but 
made  of  canvas,  for  containing  newspapers  anil  other 
printed  matter  for  conveyance  through  the  post- 
oflioe.  When  of  leather,  the  joints  are  closed  with 
liveta  ;  when  of  canvas,  the  seams  are  fvlled.  The 
faatMiing  of  the  month  is  by  staples  on  onti  poitton, 
which  project  through  slits  in  the  other,  a  strap  be- 
ins  rove  through  the  Rtaples  and  locked. 

Hail-bag  R«-oelv'ar  and  Dla-oharg'er.  A 
device  for  receiving  mail-bags  from  or  delivering 
them  to  railway-cars  in  motion  at  stations  along  the 
road.  Fig.  S080  shows  one  form  of  the  ilevice,  in 
which  the  rod  /T  attached  to  the  car  atrtkea  the  sns- 

nded  mail-bag  and  draws  it  from  the  hook  ff,  when 
idls  upon  the  hinged  incline  ^an^  is  delivered 
into  the  ear.   In  this  way  the  nwil  is  received  by  a 


car  while  under  full  headway,  and  simultaneously 
mail  is  delivered  from  the  car  by  means  of  the  tmp- 
door  C.  The  door  C  is  disengaged  by  an  arm  D, 
which  comes  In  contact  with  a  post  Et  and  the  bags 
fall  into  the  box  K.   When  the  receiving  and  deliv- 
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ering  are  don<^  the  section  B  is  slid  back  into  the 
car. 

Worsdell's  appuatns  for  receiving  and  delivering 
mail-bags  and  express  matter  to  and  from  railway- 
cars,  English  patent,  January  4,  18S8.  The  bag"  to 
be  ddirered  sn  suspended  by  their  loops  from  two 
pins  in  a  bar  projecting  fnmi  the  carriage,  fhnn 
which  bar  also  projects  a  prong  or  hook,  and  the 
bags  to  be  receivra  at  the  station  are  aoapended  from 
similar  apparatus  attached  to  a  lamp-post.  By  the 
passage  of  the  cnrrisee  past  the  Ismp-pont,  the  nook 
on  the  latter  passes  tnrouf^h  the  loops  of  the  car  bass 
and  bears  them  off  the  pins,  while  the  hook  on  the 
oar  in  lUte  manner  carries  off  the  bags  from.tbe  ata< 
tion. 

Other  plans  have  scoops  or  cj-linders  on  the  car 
which  pocket  the  niail-bng  suiipended  from  a  crane 
or  lying  upon  a  support  from  w-hich  it  may  be  shov- 
eled, picked,  or  shot  by  the  device  on  the  car.  A 
somewhat  similar  converse  ariaugement  de^wsits  at 
the  sUtion  the  bag  carried  by  the  car. 

Moll-ooaoh.  A  carriage  charteivd  by  the  post- 
office  department  or  hired  to  carry  postal  matter. 

Mail-coaches  were  introduced  by  Robert  Palmer 
of  Bristol,  England,  in  1764. 

Mall'ing^^nafOhine'.  A  machine  for  attaching 
addresses  to  newspapers,  etc,  for  transmission  by 
mail.  See  ADDRB88i!ia-MACHiKR;  also,  Ringwalta 
"Ennyclopiedia  of  Printing,"  pp.  226,  227. 

IfMl-nt*  {F^dnic.)  A  form  of  loom-made  net, 
which  is  a  cnnlrination  of  common  ganze  and  whip* 
net  in  the  same  fitbric  The  whole  fabric  is  a  con- 
tinued succession  of  right-angled  triangles,  of  which 
the  vxxif  forms  the  basis,  the  gauze  part  the  perpen- 
dicnlars,  and  the  whip  part  the  hy[>otent)se.  The 
ganse  and  whip  parts  are  stretched  on  separate  beams. 

Main.   A  principal  part  or  jwrtion. 

1.  (Hydraulics.)  a.  A  large  or  principal  water 
or  gas  pifie.  The  smaller  are'termcn  titpply  or  aer- 
vtM  pipea  or  branches. 

b.  A  large  channel  or  ditch. 

2.  A  banker's  shovel  for  coin. 

S.  (Nautieal,)  The  middle  or  principal  mast, 
hatchway,  etc.,  in  a  three-masted  vessel. 

In  all  twmaaled  vessels,  except  the  yowl  and 
ketek,  the  main  is  the  aftermost  mast.    A  brig  or 
aeltotmer  has  a  fore  and  a  main  niaitt. 
[    With  a  yawl  or  ketdi,  the  forward  mast  is  tlie 
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larger,  and  ia  called  the  main-maat,  the  other  being 
the  mizzen. 

In  all  rigs  the  maia-mast  ia  the  principal  and  tali- 
eat  mast. 

The  term  mrttn  characterizea  the  sails,  yards, 
booms,  standing  and  runntnj(  rigging,  and  other 
fiirniahin^  of  the  main-mast ;  such  as  main  Bail  and 
yard,  main-iopKtU  and  yard,  main-tapgallant,  mam- 
royal,  main-boon,  maA»-itoy,  main'top,  maiM-sheet, 
etc. 

The  term  is  also  applied  to  olyecta  in  the  vicinity 
of  the  mast ;  as,  the  Tnain-hatehway,  main  brace, 
keel,  etc. 

Aim  to  principal  parts  which  are  of  central  position, 
graster  size,  prominence,  or  importaoea ;  aa,  matit- 
aeck,  main-^l,  main-breadth. 

In  other  than  nautical  matter  the  word  is  aimilarly 
characteristic. 

Main-breadth  Une.  (S^ipbuUdiTtg.)  A  line 
on  the  surface  of  the  vessel  cutting  each  of  the  cross 
sections  at  the  point  where  its  breadth  is  greatest 

In  vessels  having  a  "  straight  of  breadth  "  verti- 
cally, there  are  two  main-lH«aath  lines,  at  the  npper 
and  lower  boundary  of  the  stnuf^t  of  breadth  re- 
spectively. 

Main-oenter.  (&eamrengine.)  In  side-lercr 
engitiRH,  the  stnmg        upon  which  the  aide-levers 

vibrate. 

Main  CAieok-Talwtt.  (Steam-eiufine.)  A  valve 
belonging  to  the  Gitfard  ii^ector,  to  prevent  water 
miining  out  of  the  boiler  ihould  anytnii^  go  wrong 
with  the  injector. 

Main-ooap'l&  {OxrpeTiirij.)  The  principal 
truss  in  a  roof, 

Matn-deok.  (SKipbHildiTig.)  The  deck  next 
beliiw  the  sp%r-deck  in  frigates  and  74's. 

Main-ham'per.   A  laige  hand-ba«ket. 

UaliHln-clu'are.  {^rti/teation.)  The  body 
of  the  place. 

Main-links.   {Steam-avfine.)    The  links  in  the 

erallel  motion  which  connect  the  piston-rod.  to  the 
am  of  a  steam-engine. 

Main-plaott.  {Skipbailding.)  a.  The  princit>al 
piece  of  the  head.  It  is  stepped  into  the  stem-piece, 
and  is  notched  for  the  reception  of  the  heel  of  the 
bobstay-piece.    See  3tr)c. 

It  is  also  called  the  lae« -piece. 

b.  The  longest  piece  of  the  ludder,  to  which  the 
helm  is  attached . 

Main-pin.    (Vehicle.)   A  botster-ptn i  king-bolt. 

Main-plate.   The  principal  plate  of  a  lock. 

Maln'spilng.  1.  (Soroh>gy.)  The  going  spring 
of  a  watch,  snring- 
'■f  son.  clock,  ranncal-box, 


alarm,  or  other 
spring  -  driven  in- 
strument. 

In  the  watch,  it  is 
termed  mRin,I)ecau8e 
of  its  major  impor- 
tance, and  to  distin- 
guish it  from  the 


Uairajfing.  pendohim  or  bal- 

ance -  spring,  which 
gives  the  rceoil  movement  to  the  balance. 

2.  (Fire-arm.)  The  spring  in  a  gnn-lock  which 
drives  the  hammer. 

Main-work  (Fbrt^fieation.)  The  enciente  or 
principal  works  inclosing  the  body  of  the  place. 

Idalt'Iand  Cord.  (H^eaving.)  A  cord  extend- 
ing along  the  wooden  Khafts  of  leaves;  to  which  the 
heddles  are  fastened  with  knot8. 

Ma-jol'l-oar-WEure.  A  specie.t  of  fine  pottery, 
composed  of  clay  thickly  and  opaquely  enameled, 


suitable  for  receiving  brilliantly  colored  fignrca; 
fabricated  at  Ferrara  (148(1}  and  at  Passaro  (1450). 
It  is  sometimes  called  " Raffaelle  ware"  ;  this  may 
be  from  the  fact  that  Raffaelle  Sanzio  d'Url»DO  fur- 
nished designs  for  the  ornamentation  of  some  itpeci- 
mens,  or  from  one  RafTaelino  del  Colle,  a  sHlirut 
wQikman  at  Urlnno.  The  name  is  a  corruption  of 
Majorca,  into  which  island  (in  the  twelfth  cntn^ 
the  Moors  introiluced  the  niannfactore  of  a  specMs 
of  ware  decorated  with  brilliant  colors. 

M^olica,  until  the  time  of  Lucca  delta  Roblaa, 
was  glazed  with  a  plumbiferous  glaze  (rn^sa  majo- 
lica), but  Robbia  invented  a  beautifully  white,  dura- 
ble, enameled,  stanniferons  glazing.  Gioigio^  by  the 
combination  of  minerml  colon,  suc^«ded  in  {midiuiiig 
beantifnlly  iridescent  mby  and  golden  tints.  Ex- 
isting specimens  of  his  manufacture  are  very  costly. 
After  the  time  of  Fontana  (about  three  hundred  y«n 
ago),  who  carried  the  manufacture  to  perhaps  its 
highest  perfection,  the  art  began  to  decline  the  |hd- 
duction  finally  ceasing  altogether. 

Of  late  years,  the  Staffordshire  potters  have  snc- 
c«eded  in  reproducing  this  ware,  and  slabs,  frit^ 
tablets,  vases,  flower-pots,  and  other  articles  are  nov 
made  of  it. 

Make-np.  (PriiUi-ng.)  To  break  matter  in 
colunms  or  galleys  into  suitable  length  for  pages. 

'■Mak'li4''-felt.  (/Viper.)  That  felt  of  •  cyl- 
inder pa]ier-ma  chine  on  which  the  web  of  pulv  is 
takim  from  the  nurih'njr-cylinder,  at  the  point  where 
the  conching  rollw  bears  upon  the  latter.  Incn- 
trsdistinction  to  a  mere  cnrryiiuT-felt. 

Mak'lng^l'roiL  (Shipbuilding.)  A  large  calk- 
ing-iron  with  grooves  lengthways  of  its  face,  used 
for  the  final  dnring  of  oakum  into  the  seams.  The 
iron  is  held  by  one  man,  and  driven  by  another  by 
means  of  a  beetle  ;  the  process  is  called  horttng-vp. 
A  horse-iron.  After  the  making-iron,  the  seaou  in 
payed  with  melted  pitch. 

Mal'a-ohite.  Mountain  green.  A  native  ca^ 
bonate  of  ropi>er. 

Ma-lax'a-tor.  A  mixing-mill.  A  cylinder  hav- 
ing a  rotating  shaft  and  stirring-anns  to  incorponte 
materials. 

Coignet's  malaxator  for  incorporating  the  ingredi- 
ents of  his  concrete  (see  BtroK)  is  snitplied  with 
the  uiaterials  in  graduated  proportions,  tbeenngetie 
working  permitting  the  use  of  a  mtivh  smaller  quan- 
tity of  water  than  usual. 

Mortar-mills,  jnig-mills,  and  many  other  maehiDfs 
come  under  this  description,  e.  g.  machines  for  mix- 
ing the  ingredients  of  pills. 

Hyde's  soap-making  machine,  1870,  is  an  instaiice 
in  which  the  gi-ease,  resin,  and  lye  are  incorpontcd 
by  a  revolving  stirrer  in  a  cylinder,  the  operation 
being  continuous. 

Bfol'kin.  Aspongewith joint^dstaffforordnance. 

Mali  A  heavy  beetle.  See  Maul,  and  Fig.  S031. 

Malle-a-bil'l-ty.  The  quality  of  adaptnlncss 
to  be  drawn  into  thin  plates  oy  hammering ;  as  due- 
tility  is  the  wire-drawiug  capacity.  See  Dugtilitt 
for  comparative  statement 

Malle-a-ble  Caat-l'Ton.  Iron  cast  ftom  the 
into  any  desired  shape,  and  afterwards  rendered  niil- 
leahle,  or  partially  so,  by  annealing. 

A  great  variety  of  articles  are  thus  produced  in  » 
more  economical  and  correct  manner  than  they  could 
be  by  foiging.  Sach  are  bridle-bits,  snnffen;  puts 
of  locks,  varions  forms  of  builders'  and  domestic 
hardware,  some  kinds  of  culinary  and  othvt  vessels, 
pokers,  tongs,  and  numerous  other  things.  Mmit 
of  these  are  subsequently  case-hardened  and  pol- 
ished. 

The  art  of  softening  cast-iron  and  working  it,  snd 
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irwanla  hardening  it  min.  Appears  to  have  been 
nd  out  by  Reftumnr,  though  we  h*ve  no  record 
hf*  process  by  which  it  was  effectefl. 
Ialleab)e-iroD  castings  are  rendered  externally 

by  the  abstraction  of  carbon,  by  which  they  are 
need  Dearly  to  the  condition  of  pure  malleable 
I.  bat  do  not  possess  the  fibrous  Btractnre  which 
(■quired  by  hammering  and  rolling. 
n  Enf^Iand  they  are  made  from  the  rich  Ctunber- 
1  iron,  and  are  at  first  extremely  brittle.  To 
ler  them  malleable,  they  are  inclosed  in  iron 
eg  and  aarrounded  with  pounded  iron-stone,  or 
le  of  the  metallic  oxides,  as  scales  from  the  forge, 
imon  lime,  or  some  absorbent  of  carbon,  used 
i*T  leather  or  separately.  Thn  boxes  are  placed 
he  fnrnace,  itubjectnl  to  a  strong  heat  for  about 

day%  and  allowed  to  cool  gradually  within  the 
lace. 

'he  time  and  other  circumstances  determine  the 
th  of  the  effvet ;  thin  pieces  become  malleable 
irf  ly  through,  admit  of  being  readily  bent,  and 
r  b«  slightly  for^d  ;  thicker  pieces  retain  a  cen- 
portion  of  cast-iron,  but  in  a  softened  state,  and 
so  brittle  as  at  first.  On  Fiawiil]K  them  through, 
exterior  coat  of  soft  metal  is  perfectly  distin- 
4hable  from  the  remainder, 
'he  inventor  of  the  process  of  rendering  articles 
a^t-iron  malleable  was  Samuel  Lucas  of  Sheffield, 
irhom  it  was  patented  in  1804. 
ls  described  in  his  speciKcation,  his  process  was 
riy  identical  with  that  above  described,  except 
t  the  casHngs  were  placed  directly  in  the  fbmace, 
:ead  of  being  inclosed  in  boxes, 
'he  Siemens  regenerative  gaa  furnace  is  laigely 
i  in  England  now  for  heating  the  annealing-oven 
vhich  the  crucibles  containing  the  cast-iron  arti- 
are  placed. 

ls  arranged  for  this  purpose,  the  fumaoe  has  fonr 
ptudinM  main  flues  dinded  by  partitions  into  a 
iher  of  smaller  Hues.  The  two  exterior  flues  re- 
■t  the  heated  gas  and  the  two  interior  ones  hot 
Over  these  is  a  closed  arched  muffle,  in  which 
nnnealing-pots  are  placed.  The  hot  gas  and  hot 
being  kindled,  pass  beneath  at  the  sides  and  over 
top  of  the  arch  of  the  muffle. 
"he  famaee  is  never  permitted  to  cool  entirely. 
'  ix)ta  are  allowed  to  cool  on  the  floor, 
'he  Ucrman. makers  of  malleable-iron  caatings  are 
1  to  iLse  a  pig-iron  measurably  free  from  sulphur 
phosphorus,  which  they  melt  in  plumbago  cm- 
PS  with  porcelain  covers,  containing  about  30 
igrammcs  (66  pounds).  No  blast  is  dsed  ;  the 
ural  «irafl  of  tne  fumoce-chimuey  being  consid- 
1  sufficient.  A  high  heat  at  the  moment  of  pour- 
is  essential  to  a  snccearful  cost,  and  the  precise 
iient  for  this  operation  is  ascertained  by  plun- 
g  a  bar  of  red-hot  iron  into  the  crucible.  The  cru- 
les  are  raised  by  tongs,  and  the  pouring  performed 
]uickly  as  possible.  When  suiBciently  cool,  the 
tings  are  placed  in  boxes  alternately  with  layers 
red  hematite,  and  subjected  to  the  heat  of  the 
nace  for  from  S  to  5  days,  acconling  to  size,  and 
loved  after  the  furnace  has  l>een  allowed  to  gradu- 
T  b>^fome  cool. 

Vn  approved  mode  in  the  United  States  of  ren<ler- 
:  castings  malleable  is  as  follows  :  — 
A'hen  taken  from  the  mold  they  are  washed  with 
ate  snlphnrie  add  to  remove  the  roagh  coating 
ritrificd  sand  from  their  surfaces,  and  the  ra^d 
m  wmetimes  left  at  the  jimction  of  the  two  parts 
tite  mold  are  chippeil  off,  after  which  they  are 
:kp(l  with  the  "  scale,"  derived  from  iron  bars  in 
'  process  of  rolling,  in  s)|uare  iron  boxes  (techni- 
ly  called  poti)  of  the  dimensions  of  about  15  x  18 


inches,  of  which  one  is  placed  on  top  of  another,  the 
joints  carefully  luted.  They  are  inserted  into  the 
furnace  in  pairs,  and  subjected  to  a  cherry-red  heat 
for  about  eight  days  ;  the  heat  is  somewhat  slack- 
ened toward  the  latter  part,  after  which  the  doors 
are  thrown  open  to  allow  them  to  cool.  When  re- 
moved from  the  pots  the  castings  are  coated  with  a 
rough  crust,  which  ia  removed  by  abrasion  in  tiim- 
bliuR-lnxcB. 

Malleable  Ttob.  Iron  sufficiently  pure  to  be 
drawn  out  into  bars  and  welded. 

Iron,  in  the  ore  or  roasted,  is  in  the  state  of  oxide, 
and  (omitting  from  the  consideration  the  presence  of 
foreign  niatten)  to  obtain  it  pure  merely  reqaires 
the  separation  of  the  oxygen.  This  may  be  done  as 
a  chemical  process  by  heating  the  oxide  to  a  heat 
below  redness  in  a  glass  tube  through  which  hydro- 
gen is  then  passed  ;  the  hydrogen  and  oxygen  unite 
to  form  aqueous  vapor",  and  pure  iron  remains.  This 
is  measurably  true  of  certain  qualities  of  ores,  but 
pig-iron  is  sometimes  foand  to  contain  10  to  18  per 
cent  of  foreign  matters,  —  principally  manganese, 
carbon,  and  silicon,  — also  poosphorua  and  sulphur, 
both  of  which  latter  it  is  almost  impossible  to  en- 
tirely remove  by  puddling. 

All  theae  have  to  be  got  rid  of  to  produce  pure 
malleable  iron,  nnleas  the  ore  is  of  exttaordinaiy 
purity. 

At  a  moderate  red  heat,  a  mixture  of  finely  pounded 
charcoal'  and  oxide  of  iron  will  have  the  effect  of 
eliminating  the  oxygen,  and  this  process  is  believed 
to  ha\'e  been  in  use  in  ancient  times  in  the  island 
of  Rllia.  The  ore  is  remarkable  for  its  freedom  from 
earthy  impnrities,  and  after  breaking  into  small 
pieces  was  imbedded  in  charcoal  on  the  floor  of  a 
reverberatory  furnace.  After  the  oxygen  was  sepa- 
rated by  the  action  of  the  charcoal,  the  temperature 
was  raised  to  a  welding  heat,  and  the  pieces  of  ore, 
now  in  the  stote  of  porous  iron,  were  caused  to  ad- 
here by  hammering,  and  were  drawn  into  bars.  This 
is  a  process  of  obtaining  malleable  iron  direct  from 
the  ore,  and  has  been  repeated  by  Mushet. 

There  is  considerable  analogy  between  this  and 
the  native  Enst-Indian  practice,  where  the  broken 
ore  or  magnetic-iron  sand  is  jdaced  in  alternation 
with  baniboo  charcoal,  and  a  pasty  mass  of  cmde 
iron  obtained,  whose  malleaoility  is  sometimes 
suffiriently  great  to  enable  it  to  be  hammered  into 
small  bars  without  a  second  opiration.  The  bellows 
used  are  made  of  skin,  are  worked  alternately,  and 
discharge  by  separate  holes  through  the  clay  tuyere 
which  is  introduced  at  an  angle  near  the  bottom  of 
the  upright  furnace. 

These  Indian  furnaces  are  miniatures  of  those  in 
Styrhi,  described  in  the  work  of  Jars,  a  French  me- 
tallurgist, 1750.  The  ores  there  worked  have  a  nota- 
ble percentage  of  manganese,  which  affects  the  re- 
sult, being  seemingly  favorable  to  the  retention  of  a 
certain  amount  of  carbon,  but  resisting  the  combina- 
tion of  the  larger  amount  necessary  to  make  cast- 
iron. 

Styria  was  not  the  only  European  country  in  which 
the  simple  furnace  just  described  was  used  for  smelt- 
ing iron  ore,  for  those  of  Sweden  and  Norway,  300 
years  ago,  were  of  substantially  the  same  character. 
The  iron  obtained  from  them  was  a  sixmgy  mass, 
which  was  drawn  out  at  intervals  by  tongs,  ham- 
mprt-d  gently  and  cautiously,  and  then  more  ener- 
getically, to  press  the  particles  of  iron  into  contact 
and  squeeze  out  the  intermixe<l  slag.  The  mass  thus 
obtained  was  cut  up  into  smaller  pieces,  which  were 
repeatedly  heated  and  hammered  till  a  sound  bar  of 
nearly  pure  iron  was  obtained. 

The  size  of  the  fnrnace,  and  especially  its  bight. 
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wns  inoreasetl  in  order  to  save  fuel,  aa  the  ore  and 
Ilux  jiiled  in  above  were  heated  by  the  outgoing 
caloric  current,  preparatory  to  being  subjects  to 
the  dirrat  action  of  the  blast.  The  bellows  were 
oliio  proportionately  increased  in  power.  This  change, 
probably  adopted  from  motives  of  economy,  changed 
the  result,  and  rendered  necessary  new  procesees  to 
bring  the  iron  to  a  malleable  state.  As  the  iron  de- 
scends through  the  furnace  for  30  feet  it  is  subjected 
to  the  action  of  the  fuel,  and  has  time  to  part  with 
its  oxygen,  and  also  absorb  from  3  to  6  -fter  cent  of 
carbon  and  2  to  4  per  cent  of  silicon.  Thu  addition 
renders  it  more  fusible,  nn<l  it  sinks  to  the  bottom 
of  the  crucible  in  a  carbonized  state,  differing  in  re- 
spect of  its  greater  nropoition  of  carbon  from  the 

rngy  and  less  fusible  mass  of  iron,  such  aa  was  pro- 
etl  by  the  processes  above  referred  to  as  carrieu  on 
in  ancient  times  in  Elba,  botli  anciently  and  more 
lately  in  India  and  Styria,  and  eliewhere. 

This  clears  up  mucli  of  the  difficulty  in  the  read- 
ing of  the  ancient  records,  where  iron  always  apjiears 
in  a  malleable  form,  the  tools  used  by  the  workers  in 
iron  consisting  invariably  of  the  bellows,  hammer, 
and  anvil.  It  appears  that  fusible  cast-iron  was 
first  considered  immediately  useful  after  the  size  of 
the  furnaces  had  been  no  increased  as  to  prevent  the 
production  of  the  more  or  less  malleable  and  purer 
article  incident  to  the  furnaces  on  a  small  scale, 
which  we  have  just  above  cited. 

The  new  production,  instead  of  remaining  a 
spongy  mass  in  the  midst  of  the  coal  and  slag,  to  be 
Hauled  thence  by  ton^  and  be  subjected  to  the  ham- 
mer to  clear  it  of  foi-eign  matter  and  condense  it,  ran 
down  like  a  fluid  to  the  bottom  hearth,  and  found  its 
way  out  of  a  hole,  running  into  a  form  according  to 
the  shape  of  the  hollow  in  the  ground  which  re- 
ceived it.  By  this  means  the  smelter  found  he  could 
withdraw  the  iron,  without  tearing  out  the  front  of 
his  furnace  for  each  bloom. 

This  new  form,  cast-iron,  being  brittle  under  the 
liammer  and  unsuitable  for  almost  all  the  known 
useii  of  iron  at  the  day  when  the  discovery  was  made, 
it  became  neceasarj'  to  subject  it  to  a  farther  process, 
in  order  to  burn  out  the  greater  portion  of  the  car- 
bon and  silicon  and  render  it  malleable.  The  refining 
process  observed  by  M.  Jars  in  Sweden,  in  1750,  is 
identical  with  that  described  by  Aiken  in  1836  as 
.  having  been  used  in  India  for  a  length  of  time 
not  now  readily  ascertained. 

The  block  of  crude  iron  is  laid,  covered  with  char- 
coal, on  the  lloor  of  the  furnace,  with  one  end  pro- 
jecting over  the  crucible,  a  little  above  the  month 
of  the  tuyere.  In  this  situation  the  block  softens 
and  soon  falls  down  in  a  state  of  half-fuMon  ;  a  man 
with  an  iron  bar  then  draws  the  remainder  of  the 
iron  block  forward,  advancing  it  from  time  to  timo, 
till  the  whole  has  fallen  into  the  crucible. 

It  is  theu  draped  out,  glowing  hot,  and  ham- 
mered on  an  anvil  to  separate  the  scorioa  ;  being 
divided,  it  is  again  heated  and  hammered  until  it 
is  rendered  quite  malleable. 

A  modification  of  this  process  was  adopted  in  Swe- 
den, being  derived  from  the  puddling  process  of 
Oort,  and  consisted  in  covering  the  metal  in  the 
crucible  with  scoriie  and  stirring  it  continuously 
with  an  iron  bar.  Jets  of  Hame  arose,  and  the  metal 
solidified.  Berzeliiis  explained  the  action  in  this 
way  :  The  scorite  contained  oxide  of  iron  vitrified 
with  silica  and  other  earthy  substances  containing 
oxygen,  which,  reacting  on  the  carbon  of  the  iron, 
separated  it  in  the  form  of  carbonic  oxide. 

More  modem  forms  of  reflning  have  sujterseded 
the  Indian  and  Swedish  plans  above  cited,  the  broken 
pig-metal  being  placed  on  the  hearth  of  a  furnace, 


covered  with  coke  and  slag,  and  a  blast  tni 
till  the  metal  js  melted.  It  is  run  into  slabs,  i 
metal  ubtainm  is  white,  hard,  compact,  and 
The  puddling-fumace  was  invented  by  H.  < 
Shetfield,  England,  his  patent  being  dated  ii 

See  PUDDLINli-FUBMACE. 

One  process  of  converting  -pig  into  mallcabi 
as  tiracticed  in  England,  is  as  follows  :  — 

The  niga  are  melted  in  the  fiiiing-funii 
which  toe  iron  is  deprived  of  part  of  its  carl 
a  larger  portion  of  its  silicinm.  The  moltei 
collects  in  a  cavity  at  the  bottom  of  the  heart 
is  drawn  off  into  a  cast-iron  trough  in  w 
speedily  cools.  By  this  process  it  is  convert 
a  whit4>  cast-iron  termed  jin*  vietal.  This  ia 
up  and  transferred  to  the  puddling-fumace,  it 
the  decarbonizntion  ia  completed. 

The  puddling-fumace  is  of  the  reverberator 
and  is  provided  with  o]>enings  for  working  thi 
while  in  a  fluid  or  seou-fluid  state,  and  for  cl 
and  clearing  the  furnace. 

The  charge  of  fine  vutal  is  piled  up  on  tl 
of  the  hearth,  the  center  of  the  sole  being  le 
for  working  and  allowing  a  circulation  of  air 
the  charge.  A  portion  of  rich  slag  and  iroi 
is  added.  As  the  metal  melts,  it  is  stirred  i 
iron  rod,  so  as  to  expose  frecJi  portions  to 
until  the  whole  mass  ia  brought  into  a  unifon 
condition,  when  the  fire  is  lowered.  The  i 
constantly  stirred  with  an  iron  paddle,  gr 
losing  its  consistency,  until  it  becomes  nanoy 
as  it  ia  termed  by  the  puddler,  who  contu 
work  it  until  it  becomes  uniformly  granular. 

The  heat  in  then  increased,  causmg  the  p 
to  agglutinate.  A  ]>art  of  the  slag  is  dr^ 
when  the  workman  proceeds  to  ball  up,  tha 
form  tlie  iron  into  balls.  This  is  effected  by 
up  a  small  portion  on  the  end  of  the  jHtddle, 
is  manipulated  so  as  to  caus^t  other  portion^ 
here  to  it  until  a  ball  has  been  fumied  weigl 
or  70  pounds.  This  is  detached  from  the 
and  other  balls  formed  in  a  similar  manner  u 
whole  charge  has  been  balled.  When  thin  h 
done,  each  hall  is  movnl  into  the  hottest  ]wr 
furnace  by  means  of  a  kind  of  mke  called  a  doi 
the  tire  is  urged  in  order  to  weld  the  parti<^lcs 
er.  The  balls  are  then  removeil  from  the  fun 
means  of  tongs  and  conveyed  to  the  shinglia 
mer  or  the  aqueezer,  by  which  the  slag  is  pr^ 
and  the  metal  consolidated.  In  this  state  t 
is  called  a  hlooia ;  and  while  it  is  still  at  a  r 
it  is  passed  between  two  sets  of  rolls,  the  fin^ 
the  roiighing-ToWs  and  the  second  theyiniaftin 
which  latter  are  grooved  corresponding  to  t 
tion  to  bo  given  to  the  bar. 

The  iron  in  this  state  is  adapted  for  \ 
rails,  which  are  made  by  successively  drawi 
bar  through  rolls  of  section  similar  to  that 
rail,  but  gradually  decreasing  in  size.  To  | 
good  bar-iron,  the  bars  from  the  roughing-r 
cut  into  short  lengths  by  shears,  and  piled  or 
together  in  a  reverberating  furnace  until  tlie) 
a  welding-heat,  when  they  are  drawn  thn 
series  of  finishing  rolls  of  section  adapted  to 
quired  shape  of  the  bar.  See  Pcddling-fl"s 
noLLi.sR-Mii.L ;  Iron,  Anolk,  etc. 

Mal'le-a-ble^'ron  Caat'ingK.  Small  cs 
articles  are  made  nuilleable,  their  brittlene&j 
thus  removed,  by  packing  them  in  powdered 
tite  (peroxide  of  iron)  in  tight  fire-orick  casi 
subjecting  them  to  a  continued  red  heat  for  a 
week.   They  are  then  allowed  to  cool  slowly. 

The  oxygen  of  the  hematite  combines  wil 
removes  a  part  of  the  carbon  of  the  iron. 
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It  is  the  conrerse  of  the  process  in  which  wrought- 
iion  is  closely  packed  with  charcoal  in  a  couverting 
fonutce,  Id  order  that  its  dettdency  in  carbon  may 
be  snpplied,  coQTerting  the  bar-iron  into  stesL  See 

JIaLLEABLB  CaST-IBON  ;  CEMBNTIMQ-FDKlfACB. 
IdUlet   1.  A  hammer  of  wood,  nnaller'tfatn  a 


MttlUU,  MmU,  and  allied  Zbob. 

maul.  ForraeHy,  in  the  absence  of  metal,  eeUs  or 
huaners  of  stone  were  need.   Mallets  and  wedges 


of  atone  were  uued  in  ancient  Kgypt,  and  were  found 
in  the  pyramids  of  Clieops  and  Qnizeh. 

AnKHig  other  remnants  of  other  centuries,  gathered 
"by  Hr.  Burton  in  Egypt,  he  found  an  old  mallet  in 
Thebes  ;  it  was  in  a  basket  along  with  drills,  bow, 
chisels,  an  oil-hom,  a  saw,  and  a  nail-bag,  and  had 
been  locked  up  in  a  dry  and  dusty  tomb  at  a  time 
when  Greece  liad  not  felt  the  light  of  science,  and 
centuries  before  Romulus  and  Bemus.  Pertups  the 
workman  had  been  iiutting  the  finishing  touch  to 
some  of  the  fittings  of  the  tomb,  and  accidentally  left 
it  inside  when  the  door  was  closed,  as  they  supposed, 
forever,  or  until  the  shell  of  the  body  was  revived  to 
receive  its  old  tenant.  The  successors  of  the  caipen- 
ter  in  the  twentieth  generation  may  have  aufiered 
from  the  wrath  of  Cambyses. 

ab  cdnre  chisels  and  drills. 

e  a  drill-bow,  the  leather  string  lost. 

/,  whorl  of  the  drill,    g,  saw  ;  h,  hone. 

1.  oil-bom  ;  j,  mallet,  much  worn. 

k,  skin  nail-pouch.  I,  the  basket  in  which  the 
tools  were  contained. 

The  collection  belonged  to  Mr.  Burton,  and  is  now 
in  the  BritiRh  Museum. 

The  modem  mallet  is  preferably  of  boxwood,  but 
apple-tree,  pear-tree,  dogwood,  gum,  beech,  or  locust 
malcesgood  mallets,  vis  a  mallet  made  of  thickness- 
es of  raw-hide  firmly  pressed  together  by  the  center 
bolt,  ic  has  a  rabber  body  upon  a  metallic  skeleton. 

2.  {Nautical.)  a.  A  caUeittg'malUt  is  one  used 
with  8  calking-ckisel  or  Tnakinff-iroH  to  drive  oaknm 
into  the  seams  of  a  vessel. 

b.  A  aerving-mallet  is  a  cylindrical  block  of  wood, 
by  which  spun-yam  is  tightly  coiled  uoimd  a  haw- 
ser or  rojie. 

3.  {Dentidry.)  A  plugger  for  compacting  filling 
in  carious  teeth.  See  Dkntal-plvqq^  Figs.  1810, 
1611. 

4.  A  striker  for  balls  in  games.  A  croquet  mallet. 
The  electric  mallet,  in  which  the  impnue  Is  given 

by  means  of  a  galvanic  circuit  acting  npon  a  m^^net 
to  oscillate  an  amiature,  or  to  move  the  munet  itself 
to  and  from  an  armature  which  forms  ue  punch, 
is  described  under  Fluooer. 

5.  {Surgical.)  A  hammer  used  with  a  googe  in 
cutting  bones. 

MaIliiF4)Tlok*.  The  name  given  to  those  bricks, 
made  in  the  neighborhood  of  London,  in  which  the 
clay  is  pulped,  mixed  with  cream  of  lime,  and  incor- 
pomted  with  breeze  beforu  molding,  hreeze  is  a 
casual  mixture  of  cinders,  ashes,  ana  fine  coal,  sucli 
as  is  gathered  by  the  dustmen  of  London,  and  forms 
a  part  of  the  combustible  material  by  which  the 
bncks  are  burnt  in  the  clamp.    See  Brick. 

SCalt-dzy'er.  A  device  to  hasten  the  drying  of 
malt  by  artificial  heat.  Fi^  S0S3  ahovrs  a  mafmine 
in  which  the  malt  is  agitatwl  and  overturned  in  an 
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air-tight  vessel  froia  which  all  moisture  is  withdmwD 
by  an  air-pump,  while  its  contents  are  exposed  to 
heat.  The  wire-gauze  cylinder  F  ia  within  the  air- 
tight Teasel,  and  is  cau8e<l  to  reTolve,  and  so  stir  and 
mix  its  contents.  K  is  the  air-pump  and  J  a  con- 
denser. The  air-tight  vessel  has  man-holes  above 
and  below,  secured  by  man-hole  covers  and  bridges, 
through  one  of  which  the  malt  is  received,  and  dis- 
chai:ged  into  the  hopper  below  by  the  other. 


The  floor  of  an  oaii  or  malt-drying 


A  Tesael 


Malt-floor. 

room. 

BCalfiDB^p'pa-ra'tofl.  (Breivinj.) 
in  which  ground  malt  ia  steeped  to 
make  the  infusion  known  as  wori  ; 
this,  with  the  addition  of  decoction 
of  hops  and  fermentation,  becomes 
beer.  The  malting-vat  shown  in 
Fig.  3034  ia  provided  with  a  false  bot- 
tom, forming  a  steam-chest.  Within 
the  vessel  revolves  a  shaft  anne<l 
with  blades.  A  portion  of  the  blades 
aresoaetas  to  move  the  grain  tonHrda 
the  circnniference,  and  the  other 
blades  are  m  arranged  as  to  move 
the  ((rain  towards  the  center.  -    --  ^ 

Sfltelt-kUn.  A  heate<l  chamber  in  which  malt  is 
dried,  in  order  to  check  the  germination  of  the  grain 
after  having  undergone  the  preliminary  processes  of 
steeping,  couching,  and  fioonng.    An  oast. 

In  the  first  of  these  processes,  the  barley  is  placed 
in  a  oistem,  and  sufficient  water  let  in  to  cover  it. 
This  water  ia  changed  after  having  remained  a  cer- 
tain time,  to  avoid  fermentation.  When  the  grain 
has  steeped  until  it  has  imbibed  the  proper  quantity 
of  moiatiire,  —  in  England  the  law  rnquires  that  it 
shall  remaiu  in  steep  forty  hours, — during  which 
time  it  greatly  iucreaaea  in  bulk  and  weight,  on  an 
average  nearly  fifty  per  cent,  it  ia  removed  from  the 
cistern  and  arran^d  in  a  rectangular  heap  called 
the  cowsh.  Here  it  remains  about  26  hours,  ffradu- 
ally  increa-sing  in  temperature  and  parting  with  its 
moisture.  During  this  process  small  roots  begin  to 
make  their  appearance.  The  growth  of  these  is 
checked  and  the  temperature  of  the  heap  lowered  by 
,fhoring,  or  turning  and  spreading  it  out  into  a  thin- 
ner layer,  gradually  reducing  its  depth  from  16  to  3 
or  4  inches.  The  flooring  occupies  about  14  days. 
About  a  day  after  the  sprouting  of  the  roots,  the 
atem  begins  to  make  its  appearance,  and  is  allowed 
to  grow  until  it  reaches  the  end  of  the  seed,  when 
its  farther  progress  is  stopped  by  drviiig  in  the 
kiln. 

The  ordinary  kiln  .is  a  chamber  floored  with  a  per- 
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forated  iron  plate,  and  having  a  vent  in  the  roof  for 
the  escape  of  fumea.  This  is  heated  by  a  furnace  in 
an  apartment  below,  the  hot  air  riatng  through  the 
holea  in  the  iron  plate  and  ptissiiig  thnn^  the 
malt.  The  temperature  is  at  nrst  about  90',  which 
i*  afterwards  increased  to  140'  or  more.  For  the 
completion  of  this  process  about  two  days  shoulil  be 
allowed,  during  which  the  roots  fall  ofl"  and  are  sep- 
arated from  the  grain  by  allowing  the  latter  to  run 
down  a  shoot,  at  the  end  of  which  is  a  screen  w  ch 
does  not  pennit  the  grain  to  pasa.  The  malt  is  then 
spread  out  to  mellow  or  become  Boft  and  mealy  by  a 
slight  absorption  of  moisture. 

Fig.  S035  ahows  part  of  a  floor  composed  of  plates 
made  of  malleable  cast-iron,  strengthened  on  their 
under  side  by  ribs  crossing  each  other  at  right  angles 
and  uniting  with  a  marginal  ledge  8urronD<S)ig 
them,  so  as  to  be  bolted  together  to  form  the  floor. 

In  the  kiln,  Fig.  3036,  air  for  supply  of  the  ftl^ 
nace  ia  drawn  through  the  malting-chamber  C  in 


such  (quantities  as 
to  assist  in  regu- 
lating the  temper- 
ature, by  means  of  IbU-Hou^ 
draft  pipes  or  tubes  G  connecting  the  chamber  with 
the  heating-chamber  F  of  the  kiln. 

In  the  apparatus,  Fig.  3037,  the  grain  ia  stirred 
and  turned  by  mechanical  means,  while  exposed  to 
the  heat  of  the  kiln.  A  furnace  below  and  layen  of 
steam-pipe  within  heat  the  kiln,  and  the  vapor  gen- 
erated is  condensed  in  a  separate  chamber,  which 
connects  by  a  pipe  with  the  dome. 

Man'a-oles.  Handcufls  or  nippers  for  crimi- 
nals. The  two  pieces  of  metal  are  hinged  together, 
the  upper  portion  of  which  is  curved  so  as  to  fit  the 
wrist,  and  the  lower  portion  is  straight  except  at  a 

flint  near  ita  outer  end,  where  it  ia  slightly  bent 
ig.  3037. 

Man'da-rin'lng.   Giving  an  orange  color  to  ailk 

or  wool  by  the  action  of  nitric  acid,  which  partially 
decomposes  the  surface  of  the  fiber, 

Man'do-Un.  (Muaie.)  A  stringed  inatrament 
played  by  the  hands.  It  has  4  doume  atringa,  that 
13  to  aay,  four  times  two  strings  in  unison  and  tuned 
in  fiftha  like  the  violin.  It  is  written  on  the  G  clef. 
The  E  strings  are  of  catgut  ;  the  A  striugs  of  steel ; 
the  D  atrings  of  copper  ;  and  the  G  strings  of  catgnt 
covered  with  ailver-wire.   The  compass  is  abcwt  3 


Digitized  by 


Google 


MAKDOBE. 


1381 


HAN-ENGINE. 


ng.8087. 


2:  {Boritig.)  The  arbor  a  of  Critchley's  expand- 
ing mandrel  for  reamine  has  five  groovea  fitted  with 
keya,  cutters,  or  expandiDg  tools  b,  according  tq  the 
nature  of  the  work  or  the  office  of  the  tool. 

A  screw-thread  ia  cut  on  the  body  of  the  mandrel, 
and  a  portion  of  it  is  left  in  the  center,  as  at  c,  to 

ng.«MO. 


Ibbaig-Jfpmatm. 

octaves.  The  strings  are  put  in  ribration  by  a  plec- 
trum  held  in  the  left  hand.  See  Mandoia,  Bonanoi, 
Istromenti  Amumici,  Roma,  1776  ;  plate  LV. 


BCan'dore.   {Miitic)   A  four-atringed  lute. 

Bffan'dral.  1.  (Latlte.)  Often  iucorrectlv  spelt 
mandril,  which  nnfortunateW  is  a  short- tailed  oaboon 
with  a  red  and  blue  face.  The  qftuxepkalus.  a.  An 
arbor  or  axis  on  which  worit  is  temporarily  [daced  to 

ng  808ft 


be  turned.  The  arbor  which  revolves  in  the  head- 
stoclc  of  a  lathe  and  carries  the  upper  pulley,  and 
alflo  the  chuck  or  face-plate,  if  one  be  used.  The 
example  is  an  at^ustable  mandrel,  having  keys  which 
fit  in  inclined  longitudinal  seats  in  the  mandrel,  and 
which  are  a^joatatde  therein  by  a  acrew-ileeTe  on  the 
shank. 

Traversing  mandrels  e  are  n5<ed  in  connection  with 
a  lathe,  and  are  driven  by  gearing  from  a  counter- 
shaft overhead.  The  one  illustrated  may  be  screwed 
into  the  tool-post  of  the  slide-rest,  and  the  belt  from 
the  countershaft  carried  on  the  small  pulley,  which 
runs  at  1,500  revolutions  per  minute. 

The  use  of  the  tool  is  to  make  ornamental  designs 
ta  circular  carving  on  all  kinds  of  turned  woric. 


Expanding  RtamtT  and  JHntnbig  MmdM 

Strengthen  and  prevent  springing.  The  cutters  are 
beveled  at  each  end  and  confined  in  their  places  by 
nuts  d,  80  that  it  is  only  necessary  to  slacken  them 
off  and  slide  the  cutters  down  in  the  ta|>ered  grooves 
to  expand  or  counteract  their  outside  diameters,  and 
thus  adapt  them  to  various  dlmenaons  of  work. 
'  3.  The  revolving  spindle  of  a  circular  saw  or  a 
circular  cutter. 

As  the  annular  bnsh  slips  upon  Hf*  8M1. 
the  mandrel,  its  conical  face  pen- 
etrates the  central  orifice  in  the 
saw,  and  maintains  the  concen- 
tricity thereof ;  an  elastic  pack- 
tng  intervenes  between  the  bush 
and  the  end  collar. 

4.  {Forgintj.)  A  round  rod  of 
any  desired  diameter,  used  in  giv- 
ing an  interior  cylindrical  form 
to  a  forging  as  a  nut  or  hollow 

spiudle.  Sate-ManOrtl. 

fi.  {Catting.)   A  plug  around 
which  a  hodv  of  metal  or  glass  is  cast. 

llbll'drei-lathe.  A  lathe  adapted  for  turning 
hollow  work,  whicli  is  clasped  by  a  chuck  on  the 
end  of  the  mandrel  in  the  head-stock  ;  or  for  turn- 
ing long  work  which  is  supported  by  the  head  and 
tail  centers.  It  is  the  usual  ronn  of  well-made  lathes 
for  metal  and  wood  taming.    See  Lathe. 

Man-en'gliie.  A  mechanical  lift  for  raiung 
and  lowering  men  in  the  shafts  of  mines.  The  same 
device  is  used  in  factories,  and  in  some  hotels. 

The  modes  of  construction  vary  ;  the  most  secun; 
ia  an  application  of  the  screw  or  the  piston  ;  the  most 
rapid,  a  platform  raided  by  rope  and  drum.  (See 
Cauk;  Water-bnoinb;  Elevator.)  One  of  the 
simplext  is  the  reciprocating  vertical  rod  with  plat* 
forms  at  intervals. 

The  latter  form  is  specifically  known  as  the  man- 
engine,  and  was  invented  in  the  early  part  of  the  pres- 
ent century  by  Bergmaster  Dorrell  of  Clausthal,  in  the 
Upper  Hartz,  who  used  two  pump-rods,  which,  side 
by  side,  went  up  and  down  a  shaft,  and  fixed  to  them 
small  platforms  and  handles  at  all  those  jioints  of  the 
!  rods  wnich  cune  opposite  after  every  stroke.   8<^  hy 
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simply  chnnsing  his  stand  after  each  stroke,  from 
one  rod  to  the  other,  n  man  would  be  lifted  un  to 
the  surface.   The  nlan  was  adopted  in  Germany,  Bel- 

fium,  France,  England,  but  the  "engine"  was  driven 
y  special  machinery,  that  at  the  deep  silver-lead 
mines  of  Przibram  in  Bohemia  having,  since  1854,  a 
steam-engino  with  two  cylinders  and  cataract  gear. 
The  man-engine  reaches  a  depth  of  2,400  feet,  and 
8,000  men  go  up  and  down  it  daily,  in  three  shifts 
of  8  hours  each.  It  has  a  stroke  of  10  feet.  A 
similar  engine  at  another  shaft  in  the  same  mine  ha.s 
a  stroke  of  12  feet. 

At  the  Trevesaa  mine  tu  Cornwall,  which  is  SCO 
fathoms  deep,  a  man-engine  has  been  constructed 
for  lifting  the  miners  and  lowering  them  to  their 


vark,  a  depth  of  240  fatlimnsL  It  ha^  two  ixtralli;! 
vertical  rods,  which  are  provided  with  stagpst  or 
platforms  and  are  reciprttcated  past  wich  othtT,  TliB 
Btagps  are  2  fathoms  apart,  and  etvch  rod  recpivea  a 
motion  through  the  atme  difttanine. 

A  man  stepping  on  to  the  lowvr  platform,  say  Ko.  1 
of  the  left-hand  rod,  is  rrtiml  by  the  liftina  of  the 
rod  which  brings  him  to  the  levfl  of  plntrnnn  'So.  2 
on  the  other  rod,  which  i'+at  ita  towt-st  positi(ii>  ;  on 
to  this  he  steps.  "Whi-H  plutform  N'o.  2  risfi  lie 
reaches  the  level  of  platform  JJn.  3  on  the:  ojtjMjsitB 
rod,  and  so  he  keeps  Htepping  from  one  sidi;  to  tlia 
other,  rising  12  feet  between  each  $tep.    The  plst- 


fonns  are  opposite  to  each  other  at  the  dead 
of  the  engine-crank,  and  thus  pause  for  a 
space  of  time  while  the  miners  step  olT  one  i 
to  the  other.  A  string  of  men  thus  ascen( 
merely  the  labor  of  stepping  from  one  platfc 
another.  The  descent  is  the  converse  operati 
such  case  the  man  stepping  on  to  the  platform 
is  about  to  descend. 

In  a  modified  fonn,  one  set  of  steps  is  on  tl 
tically  reciprocating  rod  and  the  other  set  6: 
the  side  of  the  shaft.  This  plan  is  only  half 
as  the  other,  the  miner  pausing  half  bis  tin 
ascending  at  intervals. 

In  the  "Devon  Great  Consols"  mine,  En 
the  shaft  of  1,020  feet  de^tb  has  landings  at 
vals  of  12  feet,  aud  openmgs  through  whic 
timber  rod  of  8  inches  square  descends,  1 
on  it  steps  18  x  15  inches,  the  openings  i 
landings  being  27  x  24  inches.    See  l«ft  port 


Fig.  3042, 
TI 


he  men  in  ascending  occupy  one  side  of  tbt 
ings,  whilst  those  descending  use  the  opposit 
which  obviates  any  confusion  in  stepping  on  a: 
It  is  evident  that  as  the  stroke  of  the  engin 
feet,  and  as  it  makes  five  strokes  per  minute, 
descends  at  the  rate  of  60  feet  per  minute,  and 
fore  takes  1,020  seconds  to  uescetid  170  fat 
and  if  100  men  require  to  descend  to  that  dep' 
hundredth  man  will  necessarily  be  1,188  s 
behind  the  first,  and  the  time  requisite  for  the 
will  be  1,188-1-1,020  =  2,208  seconds,  or  S6.i 
utes.  Thus,  when  the  engine  is  working  ful 
step  in  rising  carries  r  man  and  in  de«ceDdjng 
a  man,  a  man  landing  on  one  side  of  the  platfoi 
giving  place  to  a  man  on  the  other  side  who  st 
to  descend,  as  the  shifts  of  men  pass  each  ot 
the  shaft. 

Man'ga-neu'.   Equivalent,  27.6  ;  sj-mbo] 
specific  gravity,  8  ;  fuses  at  the  ssme  heat  as  wr 
iron.    It  is  a  gray iish -white,  brittle,  hard  mei 
sembling  cast-iron.    It  is  used  in  arts  and 
factures  in  several  ways. 

It  is  the  glau-maker'M  soap,  used  to  com 
green  color  of  gloss,  which  is  owing  to  the  pi 
of  protoxide  of  iron,  converting  it  into  the  eta 
tively  colorless  peroxide. 

It  is  also  used  in  the  Bessemer  and  simil 
cesses,  to  decompose  the  oxide  of  iron.  Spiegt 
which  contains  a  notable  quontity  of  mangai 
used  for  this  purpoi^  where  conveniently  attw 
See  Bessemer  Pkocess,  p,  277. 

Man'ger.  1.  {Shiptcnghling.)  A  space  ah 
?iawae-hole«  on  the  working-deck,  bounded  by 
lying  athwortships,  and  serving  to  prevent  t 
ter  that  comes  in  at  the  hawse-hdet  from  fli 
the  rest  of  the  deck. 

2.  {Hu^ndry,  etc.)  A.  feeding-trough  for , 
usually  accompanied  by' a  rack  for  hay. 

Man'ele.  A  machine  in  which  damp  dot) 
smoothed  by  roller  pressure,  a  represents  tli 
fashioned  mangle,  which  had  a  box  weighte< 
stones  and  reciprocating  upon  rollers  whic 
back  and  forth  upon  the  dotnes,  spread  upon 
ished  table  beneath. 

b  is  an  improved  form  of  mangle  on  the  pri 
of  the  wringer.  The  clothes  are  passed  bi 
pressure-rollera  driven  by  gearing. 

In  Fig.  3044,  a  aeries  of  rollers  is  disposed  i 
a  central  drum,  so  that  the  garments  are  no 
jected  to  undue  pressure  at  but  one  or  two  i 
as  in  the  com  of  mangles  having  only  two  roll 

On  the  frame  axis  of  the  large  roller  is  ar 
wheel  gearing  into  pinions  on  the  axes  of  the  t 
rollers ;  each  of  the  tatter  has  a  rubber  ^ring 
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presses  it  towards  the  laree  roller,  and  the  pressure 
of  the  spring  is  regulated  oy  a  thiirab-screw  The 
large  revolving  roller  lias  a  clamp  S  for  the  edge  of 
the  clothes  u  they  are  fed  between  that  roller  and 
the  aeries  of  rollers  that  abut  upon  it.  Tliia  is  to 
foerent  the  neces^ty  of  feeding  the  clothes  at  the 


ng.80M. 


throat  between  the  roller  B  and  the  first  small 
poller. 

The  improved  mangle  for  smoothing  and  atretch- 
ing  woven  goods  previous  to  starching  and  calender- 
ing, has  a  naniher  of  rollers  lixod  in  a  stroiw  frame, 
ai^  capable  of  being  forced  together  by  levers  or 


screws.  In  some  mangles,  the  bottom  rollers  have 
grooves  divei^ng  from  the  center,  so  as  to  spread 
the  cloth  outwardly  towards  each  edge  as  it  passe-i 
through,  removing  the  creades.  The  cloth  is  fed  to 
the  mangle  ftoatlng  on  the  suiface  of  water  in  a  cis- 
tern. 

Starch  is  applied  in  a  somewhat  similar  machine, 
the  cloth  {Msstng  over  a  roller  which  diiisinto  a  starch 
trough,  and  the  rollers  arresting  the  superfluous  por- 
tion as  the  cloth  pasiies  between  them. 

Fig.  3045  LB  a  mangle  in  which  the  clothes  spread 
upon  an  endless  apron  are  passed  betweftn  a  pair  of 


rollers,  the  upper  one  of  which  is  driven  and  the 
lower  one  supported  by  sprinm  to  permit  a  yielding 
pressure.  When  not  in  use,  the  side  pieces  C  C  fold 
up  against  the  standaid  for  compact  stowage. 

Bum'gleHrack.  {Machinery.)  A  rack  having 
teeth  on  op]>osite  sides,  engaged  by  a  pinion  which 
meshes  witn  the  opposite  sides  alternately.  Thus  the 
continuous  rotarj-  motion  of  the  pinion  is  converted 
into  a  reciprocatmg  motion,  as  in  some  forms  of  the 
mangle.    See  Hanole- wheel. 

Sumgler.  A  machine  for  grinding  meat,  to  ren- 
der it  more  easy  to  masticate  or  to  stew.  A  meat- 
mangier,  a  maslieator. 

Man'sJe-wheeL   This  is  used  in  mangles  for 
pressing  clothes,  the  object  being  to 
obtain  a   reciprocatiiig,  rectilinear     Kg.  8046. 
motion  of  the  weighted  box,  by  means  ,^^=^5^ 
of  a  continnons  rotarr  motion  of  the  j^^^^^^ 
driving-pinion,  to  wbose  shaft  the 
hand-crank  is  attached.    As  the  pin-  )  |il 

ion  is  rotated,  it  passes  from  the  in-  JM 
side  to  the  outside  teeth  of  the  wheel  ^^^D^^^ 
alternately,  giving  a  reciprocating  ^^g^ 
rotary  motion  to  the  wheel,  which  '^^a? 
commnnicates  a  reciprocating  recti-  MangU'Whttl. 
linear  motion  to  the  box.    The  shaft 
of  the  pinion  traverses  a  groove  in  the  wheel  as  the 
pinion  passes  from  one  side  of  the  rack  to  tlie  other. 
The  pinion-shaft  has  a  vertical  movement  in  a 
straight  slot  tn  the  outside  bar  as  it  makes  the 
change  from  its  npper  to  its  lower  position,  and  vice 
veraa, 

ICui'helmpCold.  A  bnua  used  by  jewelen,  as 
an  imitation  of  gold.  Copper,  8 ;  ime,  ]  ;  tin,  a 
small  quantity.   See  also  Sem  ilob  ;  Alloys,  Jew- 

ELKRS',  p.  63. 

Man-^iol*.  A  hole  m  a  cesspool,  drain,  iron 
boiler,  tank,  or  a  chamber  or  compartment  on  an 
iron  ship,  designed  to  allow  the  entrance  of  a  man 
for  examination,  elcansin|;,  and.  repairs. 

In  boilers  and  tanks  it  is  usnally  secured  by  a 
bridge  and  bolt,  so  as  to  render  it  watw,  steam,  or 
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"ff         -fwn  air  tight,  as  the  caise  may  be. 

In  drains,  thu  cover  is  a  lid 
with  a  stink-trap  joint. 

Man-bole  Door.  The  cov- 
er or  lid  of  a  man-hol«  iti  a 
Imiler  or  tank.    A  man-hole 
^i,  ^  plate. 

Man'i-ohord.  {MuHc)  An 
instrument  resembling  the 
Spinet  and  Harfsichokd 
(wliich  see). 

It  was  originally  a  niooochord 
(single  airing),  and  is  refen-ed 
to  by  Giraud  do  Calanaon,  a 
poet  of  Provence  (manicorila, 
ah  ana  corda). 

It  WBS  played  by  quills,  oj*- 
Mm'HoU.         erated  by  jacks  and  keys  on  a 
■  key-board. 

It  was  one  of  the  predecessora  of  the  piano-forte. 
See  PiANO-roRTE. 

Maa'1-fbld  Wrlf  er,  A  device  by  which  4  num- 
ber of  copies  may  Ik  written  at  once,  the  pressure  of 
the  stylus  being  communicated  through  a  number  of 
leaves  of  thin  paper,  between  each  of  which  is  a 
greasy  sheet  of  colored  ]>aper  that  imparts  its  color 
to  the  ^lage  with  which  it  is  in  contact. 

It  was  patented  by  Wedgwood  in  England  in 
1806.  It  has  been  much  used  bv  correspondents  of 
the  press,  who  thus  write  a  number  of  letters  to  the 
various  pai)cra  for  which  they  cater. 

Man'i-kin.  An  artificial  figure  representing  tlio 
human  body,  and  capable  of  being  dissected  to  show 
the  relative  position  and  proportions  of  the  parts  of 
the  body  it  is  designed  to  illustrate.  It  is  frequent- 
ly of  papier-maehS,  the  detachable  pieces  being 
painted  in  imitation  of  the  viscera  and  other  organs. 

A  manikin  in  illustration  of  obstetric  subjects  has 
an  elastic  perineum,  utVrii!!,  and  fetal  head,  so  that 
the  artificial  parts  may  simulate  the  natural  action  of 
parturition. 

Ma-nilla-pa'per.  Made  from  the  fiber  of  a 
species  of  banana  which  gitiws  in  some  of  the  East 
India  islands.  It  is  whiter  than  hemp,  and  the 
product  is  a  stout,  serviceable  article.  The  fiber 
also  forms  cordage,  sometimes  known  as  white  ro}K. 

Ma-nilla-^op*.  Hope  made  ^rincii^ally  in  the 
Fliilip[>ine  Islands,  of  the  fibers  ot  a  species  of  ba- 
nana. 

Ma-nip'u-la-tor.   The  transmitting  instrument 
attached  to  the  dial 
am.  telegraph. 

F^f.  8048,  Bre- 
giiet's,  hasadial  c-or- 
respondiug  to  that 
of  the  receiving  in- 
stniment,  and  an 
arm  which  is  turned 
by  a  handle.  The 
ucriphery  of  the  dial 
oas  a  notch  at  each 
letter,  into  which  a 
pin  attached  to  the 
handle  falls  to  close 
the  circuit.  This  is 
effected  by  an  undu- 
MtjUpuUu^.  late   wheel  within 

the  case,  which 
turns  with  the  handle,  alternately  causing  a  pivoted 
lever  to  make  connection  with  the  battery  and  with 
the  earth. 

Man-of-war.  (yauiieal.)  An  armed  national 
vessel.  A  line-of-baUle  ship  is  one  of  the  larger 
classes,  ao  as  to  take  its  place  in  line  of  battle. 


Ma-nom'e-ter.  An  instrument  for  meo^ 
the  elastic  force  of  gasca  or  steaui.  It  consist 
graduated  tube  in  which  a  body  of  confined 
compressed  by  the  gas  or  steam  undCT  experin 
test,  a  body  of  mercury  intervening  between  t 
in  the  tube  and  the  gas  or  steam  whose  elastic 
is  to  be  ascertained.  The  tube  containing  tht 
fined  air,  of  a  certain  volume  at  a  given  temper 
is  maintained  at  the  said  temperature  by  a  ball 
is  tested  for  the  gi-aduatiou  of  the  tube  by  mes 
a  column  of  mercury.  It  is  then  ready  for  tb< 
nection  by  a  tube  with  the  reservoir  or  boiler  ' 
contains  the  gas  or  steam  whose  elastic  force  is 
ascertained.  A  steaia-gage.  See  also  list  undei 
CULATING  AXb  MEASUHIKG  IkSTRUMENTS. 

Boyle's  statical  manometer  consists  of  a  h 
of  thin  glass,  about  the  size 
ot  an  orange,  which,  being 
counterpoised  in  an  accurate 
pair  of  scales,  rises  and  sinks 
with  the  alternations  of  the 
atmosphere.  This  instrument 
only  proved  a  change  of  den- 
sity, but  did  Rot  detect  the 
cause,  whether  arising  from  a 
change  in  its  own  weight  or  soi^'i  Suui^m 
its  temperature,  or  both.  •  ur. 

RamMlen's  manometer,  used 
jn  the  Arctic  researches,  had  a  tube  of  small  bor 
a  ball  at  the  end  ;  the  barometer  being  sp. 
2.97,  a  small  quantity  of  mercury  wa.i  pwced  i 
tube  to  prevent  communication  between  the  ex 
air  and  that  contained  in  the  ball,  and  that  p 
the  tube  below  the  mercury.  A  scale  is  plac 
the  side  of  the  tube,  which  marks  the  degrees  1 
atation  arising  from  the  increase  of  heat  ii 
state  of  the  weight  of  the  air,  and  has  the 
graduation  as  that  of  Fahrenheit's  themiomett 
point  of  freezing  being  marked  32°.  In  this  M 
pei-forms  the  duty  of  a  thermometer  ;  but  if  t 
become  lighter,  the  bubble  inclosed  in  the  ba! 
ing  less  compressed,  will  become  dilated  and 
up  a  space  as  much  larger  as  the  conipres-siug 
ia  less;  therefore  .the  clianges  arising  from  t 
crease  of  heat  will  be  proportionally  larger,  ar 
instrument  will  show  the  differences  in  the  di 
of  the  sir  arising  from  the  changes  in  its  weigh 
heat. 

Ramsden  found  that  n  heat  equal  to  that  of 
ing  water  increased  the  bulk  01  the  air  from 
it  was  at  the  freezing-point  by  of  the  v 
The  tube  being  giaduated  for  heat,  under  a 
Imrometric  condition,  the  actual  indications  are 
pared  with  these  of  a  thennometer,  and  the  difft 
IS  what  is  due  to  barometric  variation  from  tht 
dition  at  which  the  instrument  is  adjusted.  ' 
the  manometer  and  thermometer  readings 
given,  tliat  of  the  barometer  may  be  calculatetl 

MfUl'OHBCOpo.  An  iustnnnent  for  exhil 
the  elastic  force  of  gases  or  steaoi.    See  Ma? 

TER. 

BCan-pow'ar.  A  wan  travels,  without  a  lot 
level  ground,  during  hours  a  day,  at  the  rate  1 
miles  an  hour,  or  Z\\  miles  in  a  day.  He  can 
111  pounds  11  milesin  a  day.  A  porter  going 
distances  and  returning  unloaded  carries  135  pi 
7  miles  a  day.  He  can  transport  in  a  wheelb 
160  pounds  10  miles  a  day. 

The  maximum  power  of  a  strong  man,  exerti 
2^  minutes,  may  be  stated  at  18,000  pounds  i 
1  foot  in  a  minute.  —  Mr.  Fielfff  Htyxrir, 
1S38. 

A  man  of  ordinary  strength  exerts  a  force 
pounds  for  10  hours  a  tlay,  with  a  velocity  of  2 
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in  a  second  =  4,500  pouiiils  raised  1  foot  iu  a  min- 
ute =  one  fifth  of  the  work  of  a  horee. 

Man-rope.    {Nauiieal.)   A  rope  which  forms  a 
substitute  for  kand-railing  at 
gaojtways,  hatchways,  etc,  A 
ladiUr'rope. 

Man-ropes  are  also  used  at 
the  bowsprit,  kuown  as  botc- 
aprit-h'tnea. 

Man'sard-rool  Some- 
times called  the  French  or  curb 
roof.  First  designed  by  a  cele< 
brated  Frouch  ardiitect,  Fran- 
cois Mansanl,  who  was  born  in 
Paris  in  1593.  He  designed 
many  of  -  the  public  buil'uugs 
in  the  reign  of^  Louis  Qnatorze. 

It  was  invented  to  make  the 
attics  aVailable  for  rooms,  in 
consequence  of  a  municipal  law 
limiting  the  hight  of  front 
walls  in  Paris.  It  i.i  also  known 
aa  a  Aip-roof.  See  Curb-roof. 

Man'teL  Tlie  ornamental 
facing  and  shelf  around  a  tire- 
place  ;  hence  the  terms  mantel' 
shelf,  matiUl-piect,  maniel-lree. 
See  Fireplace. 

Man-te-let'.  1.  A  morahlo 
blind  constructed  of  planks,  antl  sometimes  plated, 
to  cover  a  body  of  pioneers  and  protect  them  from 
small  shot.    A  aap-roJler  is  now  used. 

2.  A  ]>rotection  of  woven  rope,  etc.,  to  protect  gun- 
ners at  ejnbrasures. 

Man'tel-pleoe.  A  beam  across  the  opening  of 
a  fireplace,  serving  an  a  lintel  to  support  the  chim- 
ney-breast,  or  a  vianUl-pUxe. 

Man'tai-shel£  A  shelf  above  the  facing  of  a 
fireplace.   See  Fireplace. 

Man'tal-tree.    The  lintel  of  a  fireplace. 

Man'tle.  1.  {Founding.)  A  covering  of  clay 
designed  to  form  a  matrix  or  mold  for  castmg ;  as, 

A  porous  clay  covenug  of  a  bosso-rilievo  design  in 
wax.  The  maiUle  and  pattern  are  baked,  the  wax 
runs  otr,  and  the  porous  clay  is  a  mold  from  which 
a  casting  is  obtained  in  relief. 

2.  {Building.)  a.  The  outer  cov- 
ering of  a  wall,  of  different  material 
from  its  inner  portion. 

b.  The  enveloping  masonry  of  a 
Blast-fur-vack  (which  see). 

3.  {Hifdraulic  Engineering.)  An 
inclosed  chute  which  leads  the  water 
from  a  fore-bay  to  a  water-wheel. 

4.  A  cloak  or  wrapper. 

Man'tlet.  {FartiUcation.)  A  bul- 
let-proof shield  which  is  sus)>endod 
in  an  embrasure  to  protect  the  gun- 
ners, or  used  as  a  movable  shield  to 

Srotect  sappers  in  the  trenches.  See 
[antelet. 

Man-trap.  A  trap  for  catching 
trespassers.  It  usually  has  two  jaws, 
like  a  spring  rat-trap,  and  those  with 
smooth  or  toothless  jsws  are  known 
as  hnmane  man-traps.  It  is  not  an  American  insti- 
tution, either  indigenous  or  imported. 

Man'n-aL  {^fusic.)  The  key-board  of  an  orgnn, 
adapted  to  be  operated  by  the  hand,  in  contradis- 
tinction to  the  pedaU,  which  are  operated  by  the 
feet  of  the  organist. 

Man'n-al-key.  An  organ-key  in  the  manual, 
played  by  the  handt ;  the  pedal  keys  ore  played  by 
the  feet." 


Man'n-mo-tor.   A  wheeled  carriage  adapted  to 
be  driven  by  the  hands  of  the 
rider. 


Manwt- Dtziccator. 


BCa-nure'-des'ic-ca'tor.  A  furnace  set  within 
a  brick  chamber  over  which  is  an  air-tight  vessel 
forming  a  desiccating  and  mixing  pan.  Surmount- 
ing the  mixing-nan  is  a  hopper  fitted  with  sloping 
bottoms  provi<IeJ  with  valves.  Connected  with  the 
mixing-pan  by  a  tube  is  a  box  provided  with  a  false 
bottom,  charged  with  some  suiuble  absorbent,  and 
into  which  the  unabuorbed  gases  are  conducted.  Air 
is  caused  to  circulate  in  the  jian  by  means  of  an  air- 
pump.  The  materials  are  stiri-ed  by  oscillating 
dies  operate<l  by  a  i-eciprocating  rod  passing  through 
a  stuffing-box. 

Ma-nura'-dlB-tiib'u-tor.  A  machine  (Fig.  3051) 
having  a  cylinder  a,  consisting  of  a  sci-iea  of  rings 
with  projecting  surfaces,  to  which  the  muiiuix!  is  de- 
livered from  the  box^.    A  series  of  sciapers  below 


rtc  dm. 


Broadcast  Manurt-DittrAutor. 

the  box  is  arranged  with  springs  which  admit  of 
adjustment  to  exert  a  graduated  pressure  on  the 
rings,  according  to  the  quality  of  the  manure  used. 
The  containing  box  b  is  provided  with  a  stirrer,  and 
rows  of  pina  in  the  delivery-barrel  c  cause  an  equal 
distribution  of  the  manure  as  it  falls  to  the  ground. 

Ma-nure'-drag.  (Agriculture.)  An  implement 
drawn  by  a  horse,  and  haWng  teeth  which  cateh  into 
a  bunch  of  manure,  and  drag  it  to  a  place  where  it 
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rig.  aOGS.  may  be  Icttdetl 

or  piled ;  un 
reaching  the 
place  tiie  toeth 
are  disengaged 
and  the  load 
dumped.  Also 
used  to  scatter 
over  the  surface 
of  a  field  ma- 
nure whkh  has 
been  dumped 
in  heaps. 

Ma-nare'- 
dillL  1.  An 
attachment  to 
a  groin  -  drill 
which  deposits  powdered  fertilizer  in  the  seed^row 
or  broadcast,  as  it  may  be  arranged. 

2.  A  form  of  waterinjr-cart  to  distribate  in  streams 
over  the  surface  of  a  field  the  liquid  cariud  in  the 
box  of  the  Tehicle. 

Ma-niiTe'--fork.  A  four-pronged  fork  for  pitch* 
ing  manure,  clearitig  stables,  etc.  The  three-prongeil 
dung-fork  is  mentioned  by  the  Ureek  authors. 

lOMiim'-hook.  A  hand  implement  harinj 
three  or  four  teeth  bent  at  an  angle  mth  the  handle, 
and  used  in  dragging  manure  out  of  a  stable,  out  ol 
a  wagon,  or  scattering  manure-heaps  in  the  field. 

Ma-aure'-4cMd'er.  A  form  of  horse-fork  for 
loading  into  a  wagon  large  bunches  of  stable  manure. 

SCap.  A  representation  ofa  portion  o£  the  earth's 
SDifiuw  on  a  plane.  This  portion^  except  when  Mer- 
Gator's  projection  is  used,  cannot  be  greater  than  a 
hemiR])here.  Thure  are  itevera]  methods,  known  as 
"projections,"  employed  in  map-muking  for  laj'ing 
off  the  [laraUelii  and  meridians,  and  locating  the  to. 
rious  positions  of  geographical  points  so  as  to,  as  far 
as  possible,  avoid  relative  distortion  and  exhibit  a 
true  likeness  of  the  territory  which  the  map  Is  in* 
tended  to  embrace. 

Anoximander  of  Hiletus,  S70  B.  C,  is  credited 
with  the  invention  of  charts  and  mans.  Tbia  is 
improbable,  as  the  necessities  of  the  Egyptians  in 
measuring  and  dividing  their  Nile-irrigated  and  arti- 
ficially irrigated  lands  must  have  made  land-survey- 
ing aud  plotting  a  principal  mode  of  detennining  the 
allotment  of  taxes.  The  revenue  was  derived  from 
the  use  of  water  during  the  overflow  of  the  Nile, 
and  afterward  of  that  which  was  stored  in  reservoirs 
during  high  water,  —  the  simplest  form  of  taxation 
upon  property  ;  the  eminent  domain  of  water  being 
vested  in  the  sovereign.  The  Egyptians,  says 
Eostathius,  "  recorded  their  marches  in  maps." 

Plate  XXIX  has  a  representation  <^  the  pedlar 
idea  of  the  earth  in  the  tune  of  Homer,  MO  b.  o.  It 
oonsiatcd  of  a  strip  of  land  around  the  Pontus  Pela- 
gUB,  and  even  the  boundaries  were  not  known  to* 
wanl  the  northwest.  Cimmerian  darkness  Invoded 
upon  the  deep  which  surrounded  the  land. 

Next  is  the  world  as  known  to  Hecatens  about  600 
B.  a,  sa^  about  the  time  of  Daniel.  The  borders  of 
the  Uediterranean  are  defined  ;  the  Iberi  and  Celts 
am  known  ;  the  pillars  of  Herculea  on  the  west  and 
the  Caspian  on  the  east  mark  the  longitudinal  extent ; 
back  of  Asia  Minor  is  a  greater  Asia,  which  extends 
westward  to  the  Nile. 

In  the  world  of  Herodotus,  the  Caspian  was  changed 
IVom  an  indentation  in  the  land  to  a  lake.  Asia 
extends  to  the  Atlantic  ;  Libya  is  a' subdivision. 

"Aristogorns,  the  tyrant  of  Miletus,  showed  to 
King  Cleomenes  of  Sparta  a  bronze  tablet,  on  which 
the  whole  circuit  of  the  earth  was  engraved,  with  its 
leu  and  rivers."  —  HEBonOTtra,  V.  49. 


In  the  geography  of  Democritus,  300  &  c,  Eu- 
ropa,  Asia,  aud  Libya  are  acknowledged  divisions. 

in  the  maps  eited  by  Heradotna  and  other  geogra- 
phers of  his  time,  the  grand  division  now  known  as 

Africa  was  called  Libya.  The  term  Europe  is  from 
a  Semitic  word  jFrei,  the  teat,  mUing,  dark»at,  et^:. 
Asia  signifies  the  opirasite,  —  the  east,  rising,  etc. 
The  origin  of  the  term  Libya  is  lost  in  obscurity. 
The  sanie,  except  as  to  period,  may  be  said  of  the 
Latin  word  Africa  Ita  derivdaon  was  a  ntystet; 
2,300  years  ago. 

"For  my  part  I  cannot  conceive  why  three  nanie% 
and  women  s  names  efij)ecially,  should  ever  havr 
been  given  to  a  tract  which  is  in  reality  one,  .... 
nor  can  1  even  say  who  gave  the  three  tracts  th«r 
names,  or  whence  they  took  the  epithets.  Accord- 
ing to  the  Greeks  in  general,  Libya  was  so  called 
after  a  certain  Libya,  a  native  woman,  and  Aaa  after 
the  wife  of  Prometheus.  The  Lydians,  however, 
put  in  a  claim  to  the  latter  name,  '.as  being  fVom 
Asiua,  the  son  of  Cutys.'  .  .  As  for  Europs,  no  one 
can  say  whether  it  is  surrounded  by  the  sea  or  no^ 
neither  is  it  known  whence  the  name  of  Enropa  is 
derived,  nor  who  gave  it  name,  unless  we  say  that  En- 
ropa was  so  called  after  the  Tyrian  Europa,  and  before 
her  time  was  nameless.  .  .  However  let  us  quit  these 
matten.  We  shall  onreelves  oontinne  to  use  the 
names  which  custom  sanctions."  ^ — Herod.,  IV.  45. 

In  fonaer  timea  the  i^eographers  were  nndecided 
where  to  draw  the  dividing  line  between  Asia  and 
Libya,  as  seen  in  the  first  four  figures,  Plate  XXIX. 
The  Egy^ttians  were  of  known  Asiatic  origin,  and  it 
was  considered  more  logical  to  include  them  in  Asia. 
The  eastern  border  of  the  land,  abutting  upon  Libya, 
was  for  a  time  adftpted.  Afterwards  the  Tanais  and 
the  Nile  were  the  limits  of  Asia,  one  half  of  Eerpt 
being  ascribed  to  Africa.  Herodotus  considered  it 
absurd  to  divide  the  eountiy  of  one  i)eo]ile  between 
two  continents.  Ptolemy,  the  geograpner,  defined 
the  Red  Sea  and  the  Istbmna  cf  Sues  as  the  boun- 
dary between  the  continento. 

Next  is  the  map  of  the  world  according  to  Eratos- 
thenes and  Stnibo.  Eratosthenes  (276-lM  &  c.) 
of  Alexandria  was  the  discoverer  of  the  obliquity  of 
the  ecliptic,  and  was  the  founder  of  geodesy.  He 
determined  the  circumference  of  the  earth  by  meas- 
uring a  degree  of  the  meridian.  Measurements  of  an 
arc  of  the  meridian  have  been  made  by  the  Clia|. 
deans,  Erotoathenee,  1^-  Al  Maimon,  by  Piri,  and , 
more  lately  by  the  French,  English,  Germans,  and ' 
others ;  in  Peru,  Lapland,  British  India,  and  else- 
where. (See  Abmil;  Arhillaky-sphekr;  Astro- 
KOHiCAL  Instkuhekts;  Odomkter.)  We  regard 
Eratosthenes  with  profound  respect  as  the  author  of 
the  tdaux  of  geography,  and  the  name  thereof.  The 
extent  of  each  zone  oe  determined  by  the  length  of 
the  sdatitial  day,  and  called  them  cUmaia. 

The  "map  of  the  world"  Hipparehns  (150 
B.  o.)  is  founded  on  the  discovenes  of  Kratoftthenes, 
aud  is  the  first  recorded  attempt  to  assign  eeographical 

iiositions  by  longitudes  and  latitadeti,  obtained,  the 
ormer  from  lunar  eclipse^  and  the  hitter  from 
lengths  of  the  shadow  measured  l^^  the  gnomon. 

In  Stmbo'a  time,  about  the  Christian  era,  H  was 
,  customary  to  draw  a  meridian  and  parallel  for  each 
important  place  whose  position  was  considered  as 
determined.  Ptolemy,  atwnt  A.  D.  ISO,  simplified 
the  method,  and  probably  introduced  the  regular 
plan  of  dividing  the  area  hy  lines  5°  or  10*  apart,  as 
the  case  might  be.  See  cut,  also  "  Ptoloouei  Geo- 
graphite,"  Horns,  1508.  Congressional  Librair. 
'  The  maps  of  Eratosthenes  and  Ptolemy  show  a 
marked  advance  in  get^nphical  knowledge,  e-special- 
ly  in  the  bounds  of  Ana  and  Libya,  the  latter  re- 
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ceiving  in  the  map  of  Ptolemy  its  new  name  of 
**  Africa."  The  old  belief  in  a  circnmsciibing  sea 
u  eviden  t  in  the  npper  map,  where  Libya  is  appar- 
ently  extended  metety  to  iMlancs  the  newly  diacoT- 
•red  extent  of  Asia,  the  insular  character  towuds  the 
south  being  assnmed,  as  in  the  earlier  maps.  In  the 
map  of  Democritns,  the  Mesopotamian  rivers  flow 
into  the  ocean  and  mar^  the  extent  of  ge<^^phic 
knowledge,  in  an  eastern  direction,  of  the  Hediter- 
ranean  nations.  In  the  next  map  these  rivers  de- 
boach  into  the  Persian  Gulf;  and  India  with  its  mar- 
ginal rivers,  the  Indus  and  the  Ganges,  forms  an 
eastern  extension.  Taprobane  (Ceylon)  is  also  shown. 
Britannia  and  leme  come  opon  the  scene  with  the 
Caffiiterides.or  Tin  Islands,  which  had  been  known 
to  the  Phcenicians  for  1,000  years.  There  is  also  an 
indication  of  a  land  across  the  Baltic.  It  should 
also  be  mentioned  here  that  this  map  of  Eratosthenes 
was  merely  a  plane  exemplification,  and  that  he  was 
folly  aware  of  the  spherical  form  of  the  earth.  Aris- 
totle had  said,  100  yean  before,  that  it  was  possible 
UiRt  Spain  and  India  were  only  separated  by  the  sea. 
Eratosthenes  said  that  only  the  extent  of  the  Atlantic 
Ocean  prevented  sailing  from  Spain  to  India  alonz 
the  same  parallel.  In  the  map  of  Ptolemy,  the  land 
grows  toward  sanrise,  Bnrmah  with  the  peninsula 
ot  Malacca  comes  into  view,  with  some  traces  of  an 
eastern  anshipelsgo,  and  a  country  beyond  India  of 
unknown  and  andefined  extent ;  so  mnch  land  in 
this  direction,  indeed,  that  the  sea  Is  suppressed. 
Taprobane  is  still  there,  bnt  the  old  geographer  who 

Eat  upon  his  map  the  interior  lakes  of  Afnca  where 
ivingstone  fonnd  thera  to  be,  would  not  take  the 
sea  for  granted  on  the  southern  confines  of  Africa 
more  than  he  would  on  the  eastern  regions  of  Asia. 
Africa  assumes  large  proportions,  and  the  name  Libya 
becomes  local ;  indeed,  a  dotted  line  uniting  a  hy- 
pothetical eastern  land  with  a  ^lossible  extension  of 
Afriua  is  suggested  as  the  termination  of  salt  water 
southwardly. 

Dr.  Livingstone's  lost  letter,  dated  from  Lake  Ban- 
gweolo,  December,  1872,  and  pnblished  April  28, 
1874,  finishes, by  saying  :  "If  tne  good  Ijora  gives 
me  strength  and  influence  to  cwnplete  my  task  I 
shall  not  grudge  my  hanger  and  tou.  Above  all,  if 
He  permits  me  to  put  a  stop  to  the  enormous  evils 
of  this  inland  slave-trade  I  shall  bless  His  name  with 
all  my  heart.  The  Nile  sources  are  valuable  to  me 
only  as  a  means  of  enabling  me  to  open  my  mouth 
among  men.  It  is  this  power  I  hope  to  apply  to 
remeify  the  enormous  evil,  and  join  my  little,  help- 
ing bands  in  the  great  revolution  that  in  His  all- 
embracing  providence  He  has  been  carrying  on  for 
ages,  and  is  now  aotoally  helping  forwara." 

Next  we  recognize  the  map  of  Cosmas  of  Alex- 
andria, known  as  Tndieo-plcudea.  -His  map  was  made 
about  A.  D.  547,  and  was  regarded  an  conclusive  by 
the  Fathers  of  the  Church.  So  said  the  doctors  of 
Salamanca,  in  1486,  to  Colnmbns,  who  proposed  to 
naoh  the  east  by  sailing  to  the  west.  The  getwra- 
pher  of  the  Church  represented  the  earth  as  a  plane 
twice  as  long  as  it  was  brood,  embracing  the  Medi- 
terranean and  indented  by  the  Be*l  Sea,  the  Persian 
Gulf,  and  the  Caspian  ;  aronnd  it  was  the  ocean. 
It  most  resethbled  the  map  of  Homer's  time,  1,400 
years  before,  and  wnsa  ridiculons  burlesque  in  a  city 
where  Ptolemy  had  lived  but  fonr  centuries  previ- 
ously. But  Cyril  and  the  monks  intervening  had 
undone  in  a  few  years  the  prt^^ress  of  ten  centuries. 
The  square  shape  of  the  land  was  probably  in  defer- 
ence to  the  Scripture  expression,  "  the  four  comers 
of  the  earth."  In  another  view  of  the  earth  as  un- 
derstood by  Cosmas,  a  vast  mountain  rises  beyond 
the  "  Great  Sea  "  (die  Hedjterranean),  and  when  the 


sun  emerges  from  behind  the  mountain,  it  is  day ; 
when  he  retires  behind  it,  it  is  night.  The  circles 
represent  the  Creator  looking  down,  tlie  sun  orient, 
the  sun  Occident.  The  pear-shuMtd  place  half-way 
np  the  mountain  is  the  Garden  of  £den. 

To  come  down  larther  in  order  of  time,  we  notice 
the  representations  of  the  eastern  and  western 
hemispheres,  as  depicted  on  the  terrestrial  globe  of 
Uartin  Behaim,  1492.'  This  may  be  taken  ss  rep- 
resenting the  state  of  geographic  knowledge  out 
of  SaJ«manoa  and  the  cloisters.  Africa  had  been 
circamnarigated  by  Vasco  da  Q,atna  ;  Asia  is  driven 
over  to  the  eastward  as  far  as  Harco  Polo  is  deemed 
to  have  gone  in  his  months  of  weary  travel.  So  large 
a  proportion  of  the  circumference  of  the  earth  was 
held  to  be  embraced  by  the  circuit  of  Europe  and 
Asia,  that  the  latter  about  filU  the  western  hemi- 
sphere,  the  goodliest  island  of  "Cipango"  (Jspan) 
lying  off  the  coast  of  the  "far  Cathay."  In  the 
mid-Atlantic  is  the  island  of  Antilia,  a  spot  partly 
conjectural,  and  also  the  'island  of  St.  Brandan, 
which  was  purely  imaginary.  Thus  was  the  globe 
depicted  before  the  sailing  of  Columbus,  and  his 
projected  voyage  was  not  expected  to  be  much  greater 
than  the  length  of  the  Mediterranean.  He  sailed 
and  discovered  what  he  considered  to  be  the  "  Island 
of  Antilia"  (Cuba).  An  ixland  under  that  name 
had  appeared  on  the  charts  since  1425.  Columbus 
was  for  discovering  a  western  route  to  India  in  the 
intei«st  of  the  Spaniards,  that  they  might  share  in 
the  rich  Oriental  trade  then  almost  monopolized  by 
the  Venetians.  He  supposed  himself  to  have 
reached  the  outlying  islands  of  the  Asiatic  coast, 
and  tried  to  worm  his  way  among  them  to  reach 
China  and  India.  The  voyage  was  repeated  with 
the  same  intention.  His  ttiird  voyage  carries  him 
to  the  Orinoco,  and  the  volume  of  water  encourages 
a  hope  that  the  gap  is  fonnd.  During  the  next 
year,  1499,  Vasco  a»  Gams  anchors  in  the  Tagua 
with  trophies  from  Calcutta  ;  the  Portuguese  have 
turned  the  Venetian  position,  and  the  trade  is  their 
own.  The  western  essays  have  yet  been  fruitless, 
for  no  India  has  been  reached,  and  the  fourth  voyage 
of  Columbus,  in  1502,  in  which  he  reaches  Central 
America,  is  yet  barren  to  him,  for  no  strait  is  found. 
.  Columbus  died  in  1506,  snpposing-that  he  had  dis- 
covered India,  though  surprised  at  not  being  able  to 
make  connection  with  the  eastern  voyagers  and  the 
land-  of  Marco  Polo's  adventures.  In  1500  he  as- 
serted that,  "  if  any  one  does  not  give  him  credit  for 
having  discovered  the  remaining  parts  of  India,"  it 
must  be  from  personal  hostility.  In  1502  he  writes 
to  Po|)e  Alexander,  "  1  discovered  1,400  islands  and 
33S  leagues  of  the  coast  of  Asia." 

Above  is  a  representation  of  the  western  hemisphere 
of  John  Schbner's  globe  of  1520,  fourteen  years  after 
the  death  of  Columbus,  and,  no  doubt,  published  in 
good  faith.  In  it  the  terra-borealis  forms  the  only 
trace  of  the  Noi-ih  American  continent,  and  might 
answer  for  Kewfoundland.  Cuba  and  parts  of  the 
South  American  continent  are  plotted  as  islands  of 
the  eastern  coast  of  Asib,  atljacent  to  Java  major, 
Java  minor,  and  Zipango,  which  more  immediately 
fringe<l  the  Aaiatic  coast  Cuba,  the  Antilia  of  Co- 
lumbns;  and  yet  the  "Qaeen  of  the  Antilles,"  lies 
north  and  sonth,  parallel  with  the  coveted  islud  of 
Zipango  (Japan),  which  so  per^stently  eluded  the 
search  of  the  man  of  Genoa,  who  tried  to  push  his 
caravel  through  a  continent. 

Sea-charts  were  brought  to  England,  1489, 
Bartholomew  Columbus,  to  illustrate  his  brothers 
views  respecting  a  western  continent.    The  fint 
tolerably  accurate  map  of  England  was  made  l^ 
Qeoige  Lilly,  who  died  1659. 
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Gerard  Mercator  published  hi.<i  Atlas  in  1556.  In 
this,  as  in  the  modem  maps  on  the  "  Mercator  Pro- 
jection," the  meridians  and  parallels  are  straight 
lines  anil  cut  each  other  at  right  angles. 

The  distance  between  the  painlIelH  is  increased 
with  the  latitude,  so  as  to  be  projiortionate  to  the 
actual  distance  of  the  meridians  apart. 

The  principles  on  which  this  projection  is  founded 
were  firstexplained by  Edward  Wnght,an£ngh9hman. 

It  is  universally  employed  in  nautical  cliai-ts. 

"My  Lord  Barkeley  wanting  some  maps,  and  Sir 
W.  Coventry  recomineuding  the  six  maps  of  Eng- 
land that  are  bound  up  for  the  pocket,  I  did  oiler 
them."  —  TEfYs'ii  Diary,  1667. 

The  great  geographical  achievements  which  dis- 
tinguished the  close  of  the  fifteenth  and  the  early 
portion  of  the  sixteentli  centuries,  or  the  thirty  years 
from  1492  to  1522,  consist  in  the  discovery  ot  tropi- 
cal America,  the  rapid  determination  of  its  form,  the 
passage  round  the  southern  point  of  Africa  to  India, 
and  tne  fii-st  circumnavigation  of  the  globe. 

The  triangular  fona  of  Africa  is  distinctly  laid 
down  in  the  planisphere  of  Sanuto  as  early  as  1306  ; 
in  the  Genoese  Portulano  della  Medice  I^urenziaua 
of  1361,  discovered  by  Count  Batdelli ;  and  in  the 
map  of  the  world  by  Fra  Mauro.  1,700  years  before 
this,  Herodotus  had  characterized  as  incredible  the 
statement  "  that  those  who  sailed  around  Libya,  in 
sailing  from  east  to  west,  had  the  sun  on  their  right 
hand,  '  as  in  sailing  eastwardly  in  the  Mediterranean 
the  sun  at  noon  is  always  to  the  left.  He  farther 
states  that  Necho  commanded  the  Phisnicians  to 
make  their  return  to  Egypt  by  the  pillars  of  Hercu- 
les. Strabo,  while  discrediting  the  accounts  of  cir- 
cumnavigations previously  said  to  have  lieen  accom- 
plished, does  not  deny  the  possibility  of  the  circum- 
navigation, but  affirms  that  from  the  cast  to  the 
west  there  was  but  little  wanting  to  its  completion. 

Bartholomew  Diaz  reached  and  actually  doubled 
the  Cape  of  Good  Hope  in  May,  1487,  but,  deterred 
by  the  storms,  put  Dock  and  reached  Portugal  in 
December  of  the  same  year,  so  that  it  was  reserved 
for  Vasco  da  Oama  to  first  pass  beyond  the  ivgion  of 
storms  which  surrounds  the  Cupe  and  enter  upon  the 
waters,  usuallymoreplacid.of  the  great  Indian  Ocean. 

Humboldt  says:  "I  have  shown  elsewhere  how 
a  knowledge  of  the  period  at  which  Vespucci  wan 
named  *  Piloto  Mayor '  would  alone  be  sufficient  to 
refute  the  accusation  first  brought  a^inst  him  in 
1533  by  the  astronomer  Schbner  of  Nuremberg,  of 
having  astutely  inserted  the  words  '  Terra  di  Ame- 
rigo '  in  charts  which  lie  altered.  The  hi^h  esteem 
and  respect  which  the  Spanish  court  paid  to  the 
hydrographicnl  and  astronomical  knowledge  of 
Amerigo  Vespucci  are  clearly  manifested  in  the 
instructions  which  were  given  to  him  when,  on 
the  22d  of  March,  1503,  he  was  apjwinted  '  Piloto 
Mayor.'  But  the  name  of  'Americi  Terra'  had 
haen  proposed  for  the  new  continent  as  early  as 
1507,  by  a  person  whose  existence  even  was  assur- 
edly unknown  to  Vespucci,  the  geographer  "Wald- 
seeniiiller  (^lartinus  Hylacomylus)  of  Freiburg 
in  the  Brisgau,  the  director  of  a  printing  establish- 
ment at  St  Did  in  Lorraine,  in  a  small  work  entitle<l 
*  Cosniographise  Introductio  insuper  quatiior  Ameri- 
ci  Vespucii  Navigationes.'  The  map  of  the  new 
continent  drawn  by  Hylacomylus,  and  contained  in 
this  edition,  presents  the  first  instance  of  the  name 
of  'America'  in  the  editions  of  Ptolemy's  Geogra- 
phy. It  is  a  great  error  to  regard  the  map  of  1527, 
now  in  Weimar,  obtained  from  the  Ebner  library  at 
Nuremberg,  and  the  map  of  1529  of  Diego  Ribero, 
engraved  by  Giissfeld,  as  the  oldest  maps  of  the  new 
continent    Vespucci  had  visited  the  coasts  of  South 


America  in  1499  (a  year  after  Columbus's  thi; 
age),  in  the  expedition  of  Alonso  de  Hojed 
could  not  have  nad  any  motive  in  feigning  a 
in  1497,  for  he,  as  well  as  Columbus,  was 
persaaded  until  his  death,  that  his  discoveries 
itai't  of  Eastern  Asia.  For  more  than  20  yea 
his  death,  which  took  place  in  1512,  and  indt 
til  the  calumnious  statements  of  Schoner 
'Opusculum  Ge<^;raphicufti,'  1533,  and  of 
in  the  Lyons  edition  of  Ptolemy's  Geograf 
1535,  we  find  no  trace  of  any  accusation  agaii 
Floi-entine  navigstor.  Columbus  himself, 
before  his  death,  speaks  of  Vespucci  in  terms 
qualified  esteem  ;  ne  calls  him  '  a  very  good 
'worthy  of  all  confidence,'  and  'always  u 
to  render  me  seiTice.'  The  same  good-will 
Vespucci  is  displayed  by  Fernando  Colon,  wh< 
the  Life  of  his  father  in  1535  in  Seville,  fou 
befora  his  death,  and  who,  with  Juan  Vesp 
nephew  of  Amerigo's,  was  present  at  the  astroi 
junta  of  Badajoz,  and  at  the  proceedings  rusj 
the  possession  of  the  Moluccas. 

"The  confusion  of  dates  in  the  numeroosv 
of  Ainerigo's  voyages  is  not  to  be  attributed  I 
an  he  did  not  himself  publish  any  of  these  acc 
such  mistakes  and  confusion  of  figures  ore,  mc 
of  very  frequent  occurrence  in  writings  publt 
the  sixteenth  century." 

The  entire  guiltlessness  of  the  Florentine  i 
tor,  who  never  attempted  to  attach  his  nam( 
new  continent,  but  the  magniloquence  of  vl 
counts  unfortunately  drew  upon  himself  mon 
attention  of  posterity  than  he  dcBervwl,  is  dei 
shown  by  the  fact  that  he  was  not  even  cit 
witness  in  the  suit  instituted  by  the  fiscal  a 
ties  of  Spain  against  the  heirs  of  Columbus,  fro 
to  1527,  with  the  object  of  withdrawing  frui 
the  rights  and  privileges  which  had  been  grai 
the  Crown  to  tneir  father  in  1492,  in  whiob 
to  be  decided  what  parts  of  the  new  continei 
first  seen  by  Columbus.  In  the  course  of  tl 
it  was  never  pi-etended  that  he  had  preceded  i 
bus  in  the  discovery  of  the  continent.  A 
died  at  Seville,  February  22,  1512.  In  I52i 
were  extant,  having  in  them  the  name  of  Ai 
proposed  by  Hylacomylus  in  1507. 

Las  Casas,  in  treating  on  the  subject  in  an  ' 
lished  work,  the  "  Historia  Geneml  de  lo^  I 
says  that  the  statement  that  Amerigo  sailed 
year  1497  appears  to  have  been  an  error  of  t 
and  not  an  intentional  false  statement,  and  ad 
"the  foreign  wrilera  call  the  country  Amerii 
ought  to  be  Columba."  Farther  on  he  att 
intentional  deceit  to  Amerigo,  but  consii 
strange  tliat  Hernando  Colon,  who  had  had 
hands  Amerigo's  account  of  his  travels,  "  rei 
in  them  no  deceit  or  injustice  toward  the  Adj 

Even  Copernicus  contributed  to  the  error 
obtained  celebrity  of  Vespucci. 

To  Humboldt  we  are  indebted  for  the  grapl 
resentatioua  of  complex  natural  phenomena  by 
of  lines  on  maps,  such  as  the  isothermals, 
unite  places  of  eijual  mean  temperature,  hypsc 
lines,  which  unite  places  of  e([ual  bight,  ei 
depicting,  by  circumscribing  lines  or  by  color,  i 
of  equal  average  temperature  or  rainfall,  F'ipu 
mortality,  illiteracy,  wealth,  race,  etc.  The 
ing  names  art  used  for  lines  drawn  upon  m 
connect  places  of  equal  conditions,  as  follows 

For  an  illustration,  see  Blodget's  "  Climatol 
the  United  States,"  Philadelphia,  1S57. 

JaobaromUric,  having  equal  barometric  pres 

Jsocheimal,  having  same  winter  tewperatun 

Jaoelinai,  indicating  equal  magnetic  dtp. 
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Taoeripaalt  having  same  ertreme  of  cold. 

laodifoaiais,  haviu^  same  magnetic  intensity. 

bogeoUurnuU,  passing*  through  points  beneath  the 
surface  which  have  the  same  average  heat. 

Isogonie,  indicating  equal  variation  of  compass. 

laokyetoae,  having  same  mean  annual  rainfall 

laodUral,  of  eqaal  summer  tvmpeniture. 

laothennal,  having  same  mean  annual  temperature . 

ItoUurmtibrogtf  ^here  the  quantity  of  summer  tain 
bears  the  same  proportion  to  the  annual  rain. 

The  sairays  fram  which  the  data  for  the  construc- 
tion of  gec^phical  maps  on  an  accurate  and  com- 
prehensive scale  are  derived  embrace  both  geodetical 
and  astronomical  obaervations  ;  the  former  to  deter- 
mine  the  relative  positions  of  geographical  points  and 
their  distances  from  each  other,  and  the  latter  to  fix 
thar  absolute  pontion  on  the  earth's  surface  and  es- 
tablish the  true  meridinn. 

The  geodeticat  part  of  the  work  is  BCComplishe<l  by 
first  measuring  vnth  extreme  accuracy  on  the  most 
level  surface  that  can  be  selected  a  base  line  of  con- 
venient length.  In  extensive  surveys,  embracing,  for 
instance,  a  whole  country,  this  is  from  live  to  ten  or 
more  miles  in  length.  This  serves  as  the  basis  of  a 
^tem  of  trtangnlation,  the  length  of  the  sides  of  the 
triangles  Iwing  nadually  increased  an  they  recede  from 
the  bow,  ontu  they  are  made  as  long  as  the  nature  of 
the  conn  try  or  the  jxnsibility  of  seeing  the  signals 
erected  at  the  various  stations  will  admit  of;  this  may 
be  as  much  as  100  miles,  or  even  more  in  mountainous 
countries.  The  area  covered  by  these  primary  tri- 
an^ea  is  subdivided  b^  smaller  triragles  termed  sec- 
ondary, and  these  tgun  1^  a  still  smaller  system  <tf 
tertiary  triangles.  This  work  is  performed  with  the 
theodolite,  the  size  of  the  instruments  employed  be- 
ing proportioned  to  the  character  of  the  work,  from 
those  having  a  circle  of  2^  to  3  feet  diameter  for  the 
iDoin  tiiangulation  to  tliose  of  6  inches  for  the  ter- 
tiary. The  filling  in  or  determination  of  subordi- 
nate points,  the  ontlines  of  the  shores  of  bajrs  and 
other  bodies  of  water,  may  be  efiected  with  mstm- 
ments  of  an  inferior  class.  The  plane  table  is  used 
for  this  purpose  by  the  United  States  Coast  Survey. 
The  data  are  now  transferred  to  paper.  A  scale  for 
the  map  having  been  determined  on,  the  projection 
^  the  lines  of  latitude  and  longitude  is  made,  and 
the  positions  the  different  points  laul  down  on  the 
paper  with  a  scale  and  circular  protractor.  The  to- 
po^phieal  features  of  the  ground,  the  relative  levels 
as  asi»rtained  by  leveling  during  the  progress  of  the 
snrvey,  and  such  other  details  as  are  considered  ad- 
visable, are  represented  by  a  peculiar  system  of  shad- 
ing and  by  symbols.  The  map  is  then  ready  to  be 
transferred  to  copper,  from  which  any  number  of 
copies  may  be  pnnted.  But  a  very  small  portion 
of  the  globe  comparatively  has  been  surveyed  with 
an  accuracy  even  approocmng  that  above  described. 
Africa,  Asia,  with  the  exception  of  British  India, 
South  America,  a  large  part  of  North  America,  and 
even  a  considerable  portion  of  Enrope,  afford  no  bet- 
ter data  for  the  construction  of  maps  than  detached 
astronomical  observations  at  different  points  and 
mdely  measured  or  eren  estimated  tables  of  distances. 
Pdnts  along  the  seo-coost  have,  owing  to  the  reqnire- 
nunts  of  commerce,  been  generally  tolerably  well 
determined,  but  our  knowlcKlge  of  the  interior  geog- 
raphy of  several  of  the  vast  continents  referred  to  is 
based,  largely  upon  mere  report. 

Maps  ID  relief  were  first  produced  in  Germany 
some  time  in  ttw  last  century.  From  them  Hatiy 
conceived  the  idea  of  relief-pnnting  for  the  blind. 

Map-bold'er.  A  frame  for  the  display  of  maps 
or  charts.  In  one  fom  the  maps  are  on  an  endless 
web  of  doth,  which  is  rolled  off  from  one  roller  on'd 


on  to  another,  the  display  being  in  the  space  be- 
tween the  two.   A  ribbon  map. 

In  another  form  the  maps  are  hung  fVom  separate 
rollers  in  the  manner  of  window-shades  ;  either  is 
pnlled  down  as  mny  be  desired  and  is  re-wonnd  by  a 
spring. 

Map-meu'nr-er.   An  instrument  with  a  little 
wheel  of  known  circumference,  which  is  mode  to  roll 
along  a  line  and  indicate  its  length,  the 
number  of  revolutions  being  eount^,  and  ng.  8Gfi8. 
the  flraction.  If  any,  observed  by  Teferenoe  . 
to  the  pointer  and  graduated  perimeter.         /  | 

l£ar'a*bout.   A  peculiar  kind  of  silk,  1 
generally  containing  3  threads,  and  made 
from  the  white  Kovi  raw  silk.    It  is  dyed 
without  dischaiging  the  gum. 

Ma-^unlM.   A  musical  instrument  of 
Cential  America,  consisting  of  a  series  of 
calabashes  of  different  sizes  set  in  a  frame 
and  having  the  tops  cut  off'.    Pieces  of  ' 
parchment  or  membrane  are  stretched  over  ' 
the  openings,  and  are  tuned  eo  as  to  pro-  ;' 
duce,  when  beaten  with  an  implement  re-  '! 
,sembling  a  drum-stick,  the  notes  of  the 
diatoi^ic  or  other  musical  scale.  | 

SCar'ble.  1.  A  granular  and  crystal- 
line carbonate  of  lime.  In  sculpture  tlio 
term  is  applied  to  several  varieties  of 
stone  capable  of  receiving  a  high  polish,    ffk     Ij]  ^ 

Statuary  m/irble  is  known  as  saccharine  m\  B  ' 

limestone,  having  a  texture  resembling  M  1'  ■ 
loaf-sugar.    It  belongs  to  the  metamor- 
phic  rocks ;  and  is  non-fosailiferous,  har-  ju^ 
ing  been  changed  by  heat.  Jfcaiww. 

Among  the  ancients  the  Pentelican  and 
Parian  marbles,  the  former  a  pure  white  and  the 
latter  having  a  creamy  or  waxy  tint,  were  most 
valued  for  statuary  purposes. 

In  modem  times  the  best  is  derived  from  the 
quarries  of  Corrars. 

The  Potomac  marble,  so  called,  of  which  the  pillars 
of  the  old  House  of  Representatives,  Washington, 
are  formed,  is  a  mtddingstone  or  conglomerate.  It 
may  be  described  as  a  gravel  bound  together  by 
cem^t. 

AlabatUr  is  no  marble,  but  is  a  species  of  gj-psom. 
It  is  a  suZpAaf<  and  not  a  carbonate  of  lime. 

There  are  many  fancy  varieties  of  marble  used  by 
marble-workers  ;' these  have  names  derived  from  the 
geographical  position  of  the  qoarries,  the  color, 
marxings,  geolwical  position,  etc. 

"W  bite  marblehas  a  specific  gravity,  2. 706  ;  weirfit 
of  a  cubic  foot,  1S9  pounds ;  weight  of  a  bur  1  foot 
long  and  1  inch  square,  1.17  pounds  ;  cohesive  force 
of  a  square  inch,  1,811  pounds ;  extensibility, 
of  its  length;  is  crashed  by  a  force  of  6,060'pounds 
upon  a  square  inch  (Rennie). 

Marble  for  tombstones,  mantels,  and  generally 
where  thin  pieces  are  required,  is  divided  by  the  saw. 
This  is  a  plain,  narrow  plate  of  steel,  and  efi'ects  the 
division  of  the  stone  by  attrition,  being  constantly 
supplied  with  sand  and  water. 

After  being  sawn  into  slabs,  its  nirfbce  is  ground 
down  by  a  flat,  coarse  sandsbme  with  water,  or  with 
an  iron  plate  fed  with  fine  sand  and  water,  until  all 
the  marks  of  the  saw  are  removed. 

It  is  then  rubl)ed  with  a  fine  sandstone  and  water, 
removing  the  marks  left  by  the  first  operation.  A 
still  finer  sandstone,  pumice-stone  witli  water  and 
snakestone  are  then  successively  emplc^red. 

The  final  polish  is  given  by  means  of  mllers  of 
woolen  cloth  or  list,  about  three  inches  in  diameter, 
charged  with  moistened  flour  of  emery,  which  is 
worked  uniformly  over  every  paii  of  the  B[iirfiicc,and 
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•iiibtieqiiently  by  a  similar  roUrr  with  putty-powder 
and  water.  Sometiuiea  an  old  cotton  stookiiig  is 
used  instead  of  the  roller,  and  in  aome  delicate  worlca 
crocus  is  employed  iDt«rmediatcIy  between  the  eiii' 
ery  and  putty-powder.  The  marble  must  be  washed 
after  eacn  operation,  to  remove  every  particle  of  the 
]H)liHhinj];  material,  which  would  otherwise  scmtch 
the  work.  Turned  works  are  similarly  polislied,  using 
two  or  three  tliickneased  of  cloth,  held  in  the  hand, 
instead  of  the  rolL  Other  kinds  of  work,  as  statu- 
ary and  hard  Tarieties  of  marble,  require  a  somewhat 
different  treatment 

Rough  marble  is  in  the  shape  of  blocks  from  the 
quarries. 

Roagh'hewn  marble  is  cut  with  the  saw  or  squared 
with  the  stone  axe. 

Ouilined  marble  is  blocked  out  in  the  rough  for  an 
architectural  ornament  or  sculpture  by  the  doub/e- 
jx)i7U  or  the  chisel. 

Pierced  marble  is  worked  to  bring  out  the  orna- 
ments in  relief. 

Polished  marble  is  that  which  has  been  worked  by 
a  aaccession  of  materials  of  gradually  increasing 
fineness.    See  Makble-poliskino. 

Finithed  marble  is  that  which  is  ready  for  its  place. 

2.  A  plat«  of  stone  used  by  painters.  A  slab  on 
which  substances  are  levigated  by  a  muller. 

S.  A  stone  or  iron  plate  on  which  glass  is  rolled 
to  shape  it.    A  marver. 

i.  A  printer's  imposing-stone. 

5.  A  style  of  coloring,  for  paper  and  book  edges. 
See  Marble-paper. 

6.  Flaying'-marbles  are  made  of  clay,  calcareous 
stone,  marble,  agate,  etc.  Some  of  stone  were  dis- 
covered at  Pompeii. 

Playing-marbtes  were  tirst  introduced  into  Eng- 
land from  Holland,  about  1650.  They  are  made  in 
^reat  quantities  in  Germany,  and  constitute  a  not  un- 
important  article  of  trade.  The  atone  is  broken  into 
fragments,  which  are  sorted  into  sixes  proportioned  to 
that  of  the  marbles  to  be  made.  These  are  then  ground 
between  a  lower  and  stationary  and  an  upper  revolv- 
ing millstone  to  remove  asperities.  They  are  next 
roughly  rounded  by  friction  against  each  other  and 
against  two  cylinders  of  hard  utonc,  one  of  which  is 
caused  to  rotate  at  the  rateof  40  to45  turns  per  minutt^. 

The  complete  rounding  of  the  marbles  is  effected  ia 
an  obloQg  wooden  cylinaer  or  cask,  having  a  double 
bottom,  in  which  are  one  or  more  cylindera  of  hard 
stone.  This  is  caused  to  revolve  at  the  rate  of  40  or 
45  turns  per  minute.  The  dust  formed  during  this 
operation  is  then  removed  and  mixed  with  emery  in 
pieces  the  size  of  a  bean  ;  by  this  the  final  rounding 
and  polishare  effected,  in  the  apparatus  just  described. 

A  shining  polish  is  obtained  by  revolving  the 
marbles  in  wooden  cylinders  with  tine  emery. 

If  they  are  to  be  colored,  this  is  done  previous  to 
their  receiving  the  final  polish,  by  pouring  the  col- 
oring material  upoa  them  in  a  liquid  state.  They 
are  then  polished  by  rotation  in  contact  with  a  small 
quantity  of  calcined  tin-dust 

By  another  process  the  pieces  of  stone  are  rounded 
between  a  lower  turning  millstone  and  an  upper 
stationary  wooden  tray,  each  grooved  to  correspond 
to  one  half  the  marble.  A  stream  of  wat*tr  is  con- 
stantly poured  through  an  aperture  in  the  tray, 
which  is  arranged  to  descend  as  the  volume  of  the 
mass  diminishes  by  attrition,  so  as  to  exert  a  con- 
stant gentle  pressure.  The  marbles  are  polished 
between  two  wooden  trays  simiiarlr  arranged. 

Clay  marbles  are  molded  and  baked. 

Mar'ble,  Ar-ti-fl'oial.  An  indurated  composi- 
tion of  gypsum,  alum,  isinglaon,  and  coloring  mate- 
rials incorporated  into  a  paste  oud  molded  into  form. 


In  Mellen's  jiatent,  1872,  any  of  the  hyd 
marble  cements  may  be  used.  Jhe  cemeut 
with  the  colors,  each  color  Beiiarutely  to  s 
ence  which  will  admit  of  its  oeiug  pouret 
vessel  having  a  spout 

The  mixture  is  poured  from  the  vessels 
streams  upon  a  smooth  surface  of  glass,  wooi 
or  plaster  of  paris,  so  as  to  imitate  the  veir 
particular  kind  of  marble,  the  iut^poces  he 
in  with  a  mixture  of  cement  and  color  corre 
to  the  color  of  the  body  of  the  stone.  A  wii 
produced  by  bellows  or  otherwise,  is  em[i 
make  the  colore  flow,  bo  as  to  produce  the 
appearance  of  marble. 

For  producing  delicate  veins,  threads  ol 
other  material  are  dip^tcd  in  the  d<^red  o 
laid  upon  the  smooth  surface  ;  these  are  dr 
after  tne  cement  has  bwn  poured  on.  Tht 
absorbs  the  color  from  the  thread,  exhibitii 
streak  of  the  desired  appearance.  After  thi 
colors  have  been  laid  on  the  smooth  surl 
back  is  smoothed  over  and  strengthened  by 
ing  of  cement,  pieces  of  metal  being  emp 
bind  the  two  together  and  impart  firmnes 
slab. 

The  process  of  Pichler  of  Vienna  is  recon 
for  plastic  decorations  of  all  kinds  ;  Take  ot 
of  good  glue  and  boil  it  down  so  that  it  will 
thick  ;  add  then  half  a  pound  of  resin,  o 
still,  Venice  turpcntiue,  and  mix  well.  F 
mixture  of  fine  chalk  and  such  mineral  colo 
)iulverized,  as  are  required  for  certain  im 
The  less  the  ingredients  are  mixed,  the  bf 
be  the  imitation.  The  paste  formed  by  blen 
two  mixtures  is  then  Kneaded  initil  of  th 
consistence.  A  few  dro^M  of  oil  may  be  add 
This  mass  can  be  immediately  used,  and 
hai-d  like  stone.  If  desired  to  be  kept  for  n 
is  only  necessary  to  wrap  it  iu  a  moist  cloth 

Mar'bl»-cem'ent.  A  composition  of  j 
colored  to  suit  the  occasion. 

The  rust  cement  ia  also  used,  composed  ol 
chlorate  of  ammonia,  2 ;  flour  of  sulphur, 
filinga,  10. 

For  coating  insides  of  cisterns,  pulverize 
bricks,  2 ;  quicklime,  2 ;  wood-ashes,  2  ; 
to  make  a  paste. 

For  stone  seams  and  joints  :  pulverized 
hard  brick,  6 ;  white-lead,  1  ;  lithaige,  1 
compound. 

Hydraulic  cement  12  ;  triturated  chalk, 
sand,  6 ;  infusorial  earth,  1  ;  all  mixed  witli 
soda  glass. 

Mar'blfr-oat'tliig  Ma-ohine'.   A  mad 

catting  marble  in  the  quarry.  A  channel 
chine,  which  cuts  deep  grooves  in  jMiislli 
This  is  sometimes  done  by  the  impact  of  a 
stamping-chisels,  but  in  the  example  is  eff< 
a  chain-saw  whose  links  are  armed  with  dii 
The  diamonds  are  held  in  the  ends  of  splii 
bolts  or  clamps,  which  are  tapered  and  ton 
tapering  cavities,  causing  them  to  contract  u 
diamonds.  The  diamonds  are  applied  on  t 
of  a  rotating  disk,  or  the  links  of  an  endlea 
and  the  supporting  standard  of  the  disk  or 
so  connected  to  the  driving  mechanism  that 
have  feed  in  any  direction. 

The  chain-saws  are  carried  by  wheels  tr  w' 
are  driven  by  shafting  from  the  steam-eugini 
truck,  whose  proper  motion  feeds  the  saws 
work.  Devices  are  afforded  for  changing  of  t 
to  vary  the  direction  of  cut.  The  lower  rig 
figure  shows  the  mode  of  praentatMB  of  i 
mond-choin  tor  making  a  horizoatal  tmder-c 
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Mar'ble-^dga.  (Bookbindinff.)  A  mode  of  or- 
namenting the  edgen  of  bound  books.  The  process 
is  dp-scribed  under  Marble-paper  (which  see). 

MarOile^'lsh-liu;  Ma-ohine'.  One  for  tni- 
ioff  and  molding  the  edges  of  marble  slabs  for  man- 
tels, tables,  etc.  The  molding-tools,  harinf{  a  con- 
toar  the  converse  of  the  molding  requii-ed,  keyed 
on  the  top  of  vertical,  revolving  mandrels  1 1,  which 
are  adjusted  vertically  by  the  hand-wheels  o"  o', 
which  traverse  on  the  screws  ;  q. 

The  feeding-tables  at  each  side  of  the  machine 
present  the  marble  in  the  re<]aired  line  of  motion 
to  the  revoIviBg-tooL  The  cutting-tools  are  changed 
as  the  work  progresses,  some  having  perforations 
to  sappty  abrading  material. 

The  feeding-taole  is  susiceptible  of  two  motions, 
one  tangential  to  the  circle  described  by  the  revolving- 
toot,  and  the  other  at  right  angles  to  that  of  the  first. 

rig.  8066. 


The  right.hand  ta- 
ble hasa  block  clamped 

in  position. 

Marfble  -  grind'- 
ing  Ma-chine'.  A 

machine  in  which  the 
rubber  stone  is  recip- 
rocated or  rotated  over 
the  marble  slab  by 
mechanical  means.  In 
the  example,  the  rub- 
ber is  attached  to  the 
fnie  end  of  the  pitman 
T"^  by  means  of  connect- 
ing-forks i  i  (Fig, 
3056).  Othermacbines 
operate  upon  a  series  of 
slabs  laid  in  an  annular 
trough,  the  rubbers 
having  a  combined  ro- 
tary-and  revolving,  or 
planetary  motion.  See 
Stone  Qrindiko  and 
Polish  IKO. 
Sbra>le  Hand- 
A  blade  with- 


/  ^  irfT^ -rt 

//  1 

1     ^  i 

MaMu/ht  Quiing  and  PmuJting  MariU, 


out  teeth,  and  having  a  block  handle  at  the  back. 
It  is  used  with  sand  for  cutting  slabs  into  pieces  or 
slips. 

Mar'ble-is-lng  Slate.  Coloring  its  surface  iu 
imitation  of  varic^ted  marble. 

The  slab  is  rublM^  with  pumice,  and  then  polished 
with  pulverized  pumice  and  afterword  with  lelt.  It 
is  then  painted  with  the  groundwork  color,  and  its 
surface  dipped  in  a  vat  containing  water,  on  which 
oil-colors  nave  been  sprinkled,  manipulated  with  a 
brush  and  subjected  to  a  fanning  process,  in  order  to 
cause  a  variegated  appearance. 

Imitations  of  various  kinds  of  marble  are  produced 
by  au  appropriate  application  of  the  different  colora. 
Successive  bakings  and  poUabiogs  complete  the  pro< 
cess. 

Mar'ble-pa'per.  Pai>er  oniamented  with  a  col- 
ored pattern  membling  marblo ;  or  ornamented  bv 
the  same  process  with 
patterns  bearing  no 
analogy  to '  those  of 
marble,  but  assum- 
ing certain  conven- 
tional forms,  in  which 
the  colors  are  singu- 
larly blended  and 
contrasted. 

The  process  was  in- 
Touted  in  Germany 
about  1620,  bat  iraa 
long  maintuned  a 
secret. 

The  pulverized  col- 
ors Id  a  dry  state  are 
mixed  withwaterand 
ground  in  a  paint- 
mill,  after  wfaicli  the 
chemicals  used  for 
giving  them  consis- 
tency are  added,  and 
the  whole  again 
I)assed  through  the 
mill. 

Mineral  colors  only 
should  be  used,  those 
of  vegetable  origin 
being  apt  to  fiide 
when  exposed  to  the 
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MattU-Orimting  MaMtu. 

light.  For  iifte,  thev  are  tbiniietl  with  water  and 
puuieil  in  wide-moutned  jars.  The  bnishes  ordina- 
rily^  used  for  sprinklins  the  colors  are  stnall  sash 
tools,  the  hairs  of  which  are  spread  out  into  a  cir- 
cular form  bv  driving  a  small  nail  with  a  leathern 
washer  into  the  center  of  the  handle. 

A  mucilage  of  gam,  usually  trsgacanth  or 
gum-ogg,in  pn-'^iared, about  the  thickness  of  sweet-oil. 
This  is  placed  in  a  trough,  and  the  colors  which  are 
to  form  the  pattern  are  sprinkled  one  at  a  time  over 
its  surface,  tnose  formintr  the  veins  first  and  that  for 
the  groundwork  last.  The  paper,  on  a  table  to  the 
left  of  the  workman,  is  taken  up,  sheet  by  sheet,  by 
the  extreme  comera,  bent  in  th«  fonn  of  a  bow,  anH 
gradually  let  fall  on  the  coinpasitton  in  the  trough. 
The  colors,  which  float  on  the  aarfiuw,  and  a  portion 
of  the  mucilage,  adhere  to  the  paper,  which  is  then 
taken  up  and  hung  on  lacka  to  drip,  the  color  re- 
maining and  the  mucilag«  foiling  into  ft  trongh  be- 
low the  rack. 

The  WptT  when  dry  is  glazed  by  meuu  of »  pece  of 
polished  flint,  semicircular  in  section,  set  in  a  block 
of  wood,  into  the  opposite  aide  of  which  is  inserted  a 

Kle  5  or  6  feet  lon^,  the  upper  end  of  which  lits 
Mely  in  a  groove  in  a  spnng-board  above.  The 
paper  is  laid  on  a  grooved  block,  having  a  very 
smooth  surface,  secured  to  a  strong  wooden  table ; 
and  the  operator,  iMin|;  liis  right  hand  to  propel  the 
pole  and  nis  left  to  guide  the  paper,  moves  the  flint- 
polisher  back  and  ^rth  over  its  surface,  which  op- 
eration, aided  by  the  pressure  of  the  spring-board  on 
the  end  of  the  pole,  effectually  glazes  the  paper. 

This  primitive  ino<Ie  of  glazing  is  now  generally 
BUpenieded  by  the  process  of  calendering  between 
two  rollers  of  polished  steel,  which  effects  the  result 
in  a  more  perfect,  durable,  and  rapid  manner. 

The  edges  of  books  may  be  marbled  in  a  similar 
way.  For  this  parposa  a  mucilage  of  linseed,  td- 
lowed  to  simmef  at  a  gentle  heat  for  five  or  six  hours, 
may  be  used  instead  of  the  more  expensive  guma. 

The  varieties  are  thus  cited  by  Cooley  {Practical 
Recipes,  page  768);  aoop,  thread,  rice,  tree,  vhxx 
marbling,  according  to  the  atyle  of  associating  the 
colors,  placing  them  on  the  mndlage,  the  use  of 
combs,  threatis,  etc.,  to  dispose  the  colors,  and  the 
choice  of  materials. 

Mar'ble-pol'iBh-er.  Marble  is  first  rubbed  with 
sandstone,  and  the  beater,  afterwards  with  pumice- 
stone.  It  is  polished  by  hand  with  a  linen  cushion 
and  emery-dust  for  colored  marbles,  and  with  the 
powder  of  calcined  tin  for  white  marbles,  the  emery 
being  apt  to  redden  tbem. 


In  Italy  a  piece  of  lead  is  used  instead  of  linen. 

A  rubbing-htockSsuseA  for  carrying  the  grit  or  pow- 
der for  grinding,  surfacing,  or  polishing  tnc  faces  of 
marble  stabs.  In  the  example,  the  p^i^ing  mute- 
rial  of  pulverized  flint  and  gum-shellac  is  carried  in 
a  cistern  in  the  rubber<bloGk,  and  ia  allomd  to  ts- 


(■ape  at  a  hole  in  front  of  the  Uock  when  the  gate  is 
raised  by  touching  the  trigger. 

In  Maloy's  patent,  the  marble  slab  is  alaoed  <m 
the  slide  and  its  edge  polished  by  an  enoleas  bdt, 
which  is  tightened  W  an  adjustable  idler. 

In  this  nuushine,  rig.  8058,  the  grinding-cylinder 


B  it  made  op  of  a  nnmber  of  collars  dipped  on  to 
a  mandrel.  It  is  rotated  and  at  the  same  time  re- 
ceives an  endwise  motion  or  a  longitudinally  rmpn>. 
eating  and  intemiittingly  rotating  motion  above  the 
table  on  which  the  skb  of  marble  is  placed. 

MBr'bl0-r»dlef  Work.  One  mode  of  makinft 
relief-work  in  marble  is  by  painting  the  requireil 
ornament  with  varnish  upon  tne  surface  of  the  vas- 
ble,  and  then  subjecting  the  exposed  surface  to  add. 
A  mixture  of  hydrochloric  and  ac«tic  acids  has  been 
used. 

The  varnish  may  be  a  solution  of  gum-lac  in  alco- 
hol or  the  groui^  of  the  engraver,  a  resinous  com- 
pound dissolved  in  turpentine. 

This  recipe  is  from  i!k6DieiionnairtEneyelopidiq)ie^ 

1785. 

Mar^ltt-^nbtMr.  A  block  or  tnj  with  afltt 
sole,  moved  above  the  marble  slab 

with  a  combined  rotarr  and  recip- 
rocating motion.    In  tne  example, 
the  tray  has  vertical  slots  to  allow 
the  passage  of  water  and  sand,  and 
a  socket  to  receive  a  spindle  to  which 
the    handle  is 
attached,  and  TK.a06B. 
which  supporte 
the  water-vessel. 

Mar'ble-  i  

aaw'ing   Ma-  \'T-y.\h,yA;:::-'--,.'.  ..--..^a.'^: 
oblne'.   A  ma-  JUwfrjc-RiMrr. 
chine  in  which 


the  saws  are  reciprocated     mechanical  means.  In 
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Wig.  sow. 


MaMe-Saio. 


le  exainple  (Y\g,  3060)  the  uw  is  oftemted  b;  pit- 
sua  RDfi  eccentrics. 

Fig.  3061  U  K  plan  view  of  a  machine  in  which 
le  wws  may  be  a«ljaiitecl  to  saw  a  block  into  pym- 
idal  forma.  Guide- blocka,  provided  with  roll- 
B  over  which  the  belts  pass,  are  secured  within 


tSiBblt-Smoing  Machm*. 

otK  on  each  side  of  the  saw-frame,  by  which  the 
tws  are  ftdjasted  to  operate  at  various  angles  and 
;  different  distances  from  each  other. 
Fig.  8062  is  a  machine  in  which  the  block  is  ad- 
Dsted  on  Centura  and  rotated  against  the  saw,  bo 
I  to  cat  the  block  into  a  cylinder  or  a  conical  fnis- 

Rg.  soaa. 

 I  I  


supplied  to  the  working-face  through  ii 
fnucet  and  rose  nozzle. 

Mu'ble-work'ei'*  Fllss.  Tlie  files 
and  rasDN {mn  op.  Fig.  3032)  of  the  mar- 
bltj-worker  and  sculptor  are  of  varioiiH 
shat^es  and  graden  of  fineness.  Hiram 
Powera's  perforcUtd  fiU  has  holes  to  allow 
the  escape  of  the  dust.  See  Stone-cut- 
ter's Tools. 

Mar^lln^  In  the  ordinary  method 
of  marbling  book-edges,  a  trough  shout 
two  inches  deep  is  tilled  with  a  solution 
of  gum-sene^l  water.  Various  coloring 
matters,  ground  in  spints  of  wine  and  mixed  with  n 
small  quantity  of  ox-gall,  are  thrown  upon  the  sur- 
face of  the  water  and  disposed  in  the  pattem  desired 
by  means  of  a  quill  and  contb.  The  book  is  now 
tied  between  two  l)oards,  and  the  edges  being  dipped 
into  the  trough  the  colors  become  attached  ;  the 
workman  blows  away  the  excess  of  gum  and  allows 
the  colors  to  dry.  'They  are  afterward  burnished. 
See  Marble- PA  PER. 

MarolL    ( Weaving.)    One  of  the  short  laths  laid 
across  the  treadles  under  the  shafts. 
Mar'oiuk   A  large  iron-hejtded  hammer. 
Mar'giiL    1.  {Roofing.)    The  expoted  portion  of 
a  slate,  tile,  shingle,  or  clapboard,  when  aecured  on 
the  roof.  The  wiath  of  the  maigin  is  the  gage.  The 
hidden  portion  is  the  amr.    The  amount  which  the 
slate  or  shingle  of  the  second  course  above  overlaps 
a  given  coune  is  the  band  or 
lap.   Thus,—  iit.aoe*. 

A  shingle  18  inches  long  ^G^^ 
and  6  inches  exposed  to  the  ^^ffl^-  < 
weather  has  a  gagt  of  6  inches, 
a  cover  uf  12  inches,  a  bond 
of  6  inches. 

A  slate  27  inches  in  length 
and  a  gage  of  1  foot  will 
have  «  bmid  of  8  inches. 


IT 


MarbU-Saw  far  Curvtd  Furnu. 

nni.    The  rod  or  wire  saw  has  a  triangular  cross- 

icction. 

MarT>la  ■oonr'w.  A  rubber  for  surfacing  mar- 
i>1«>  alalia.  The  metallic  block  has  a  handle  by  which 
it  is  moved  backward  and  forwanl  over  the  marble 


Fig.  8008. 


MaTl>U- Scourer. 


fli»r  to  he  scoured.  Sand  is  carried  in  the  recessed 
top,  wliich  has  holes  communicating  with  the  lower 
facp.    A  box  on  the  handle  contains  water,  which  i.s 


2.  (Carpentry.)  The  flat 
part  of  the  stile  and  rail  of 
framed  work  ;  such  as  panel- 
doors.    A  lock-rail. 

Mar'gln-draft  {Mawm- 
ry.)  A  |)lain  surface  adjacent 
to  the  joints  of  ashlnr,  sur- 
■  rounding  the  pick  or  ham- 
I  raer  dr^sed  middle  portion 
;of  the  face. 

Mar'l-gold  -  wiQ'dow. 
'  (Architecture.)    A  Catherine-       Mari*t  Baromtter. 
I  wheel  window. 

Mar'l'grapb.    An  apparatus  for  registering  the 
hight  of  the  tides.  Aiide-gage, 
I    Ma-rine'  A-lartu'.   See  Riloe-water  Alar.m  ; 
j  Fik;-ai.arm.    8)^  also  liNt  under  Alarm. 
I     Ma-iine' Ba-rom'e-ter.    A  barometer  suspend- 
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ed  in  ^mbals,  &nd  attached  by  an  ami  to  sonic  up- 
right fixture  of  the  ship,  euablii^  it  to  maintain 
a  vertical  poaition  during  the  rolliDg  and  [utching 
motions  of  the  veaseL 

MMlne'  BoU'er.  One  adapted  for  tihe  nee  of 
eteam-enginea  on  aea-goiug  vewels.  See  Marine 
Stbam-boilbr. 

Mft-tlae'  Car.  A  floating  vessel  with  a  platform 
sapported  upon  flotative  revolving  drums  and  pro- 
pelled by  a  paddle. 

Ma-rlae'  Bn'gine.  A  ateam-eogine  to  propel  a 
sea-going  ship.    There  an  vaiioiu  kinds  of  tbem : 


nc.8000. 


the  beam,  dirrct- 
acting,  oscillit- 
ing,  trunk,  hi^- 
pressure,  etc.  See 
]i.  1S9B. 

Ma-rlna' 
Olne.  A  conipo- 
ntios  of  caont- 
chouc^  shellac, 
and  mineral  oil. 
Ma-rine' OoT'ern-or.  A  governor  for  marine  en- 
gineti,  intended  to  overcome  tlie  effects  of  the  motion 
of  a  vessel  on  a  governor  of  ordinary  construction. 

Stiver's  marine  governor  (American),  in  use  in  the 
British  navy,  is  ahown  in  Fig.  8006.  It  waa  patented 
in  the  United  States,  October  2, 1866.  A  somewhat 
similar  governor  was  patented  in  England  by  Mr. 
Silver,  May  2S,  1867,  uid  in  the  United  States 
April  26,  1859,  and  reissued  to  him  July  25,  I8<15. 

In  the  form  shown,  the  governor  consists  of  a  mo- 
mentum or  fly  wheel  C,  revolving  loosely  on  the 
shaft  A.  The  fly-wheel  carries  vanes  or  mna  />  Z>, 
which  may  be  adjusted  to  preaent  a  greater  or  less 
surface  of  resistance  to  the  air,  by  means  trf"  the 
screw  K  and  levers  J  r  r.  The  sleeve  E  and  its 
collar  E'  also  rotate  loosely  iipon  the  axis  A,  and 
parallel  with  the  flv-wheel.  This  sleeve  is  drawn 
Dackward  against  tlie  motion  of  the  fly-wheel  by  a 
spring,  which  haa  a  tendency  at  a^l  times  to  open 
toe  throttle-valve.  The  tension  of  the  spring  is 
regulated  by  an  eccentric  sf^ment  bolted  to  the  col- 
lar B*  of  the  sleeve  B. 

The  collar  E'  bears  two  gear-wheels  on  pins  in  its 
face  extending  toward  the  fly-wheel,  wnich  gear 
with  a  fixed  wheel  on  the  shaft  A,  and  again,  at  a 
different  speed,  with  a  gear  on  the  fly-wheel. 

The  vanesare  set  and  gearing  adjusted  so  thatthe  fly- 
wheel will  maintain  a  nearly  nnifannvelod,^.  When 
the  driviug^haft  exceeds  its  normal  rate  of  spnd, 
the  collar  £'  is  carried  forward  relatively  to  the  fly- 
wheel, andinstant- 


Silvrft  Mtrimt  Qvotnor. 


ly  closes  the  throt- 
tle-valve. A  slack- 
ening of  speed  of 
the  driving  -  shaft 
permits  the  spring 
to  turn  the  sleeve 
in  a  contrary  direc- 
tion and  open  the 
valve,  —  the  fly- 
wheel remaining 
all  the  time  the 
unit  of  motion, 
and  maintaining 
a  nearly  uniform 
speed,  due  to  its 
momentum,  theva- 
riable  prenaure  of 
its  fans,  and  its  free 
attachment  to  the 
driving-shaft. 

Osbome'a  marine 
governor  operates 
by  the  force  of  a 
volume  of  mercury 
or  other  heavy,  vis- 
cid fluid  in  a  revolv- 
ing vessel,  acting 
npon  a  number  n 
vanes  held  in  posi- 
tion against  a  cur- 
rent ofa  given  force 
by  a  spring.  Any 
increase  in  the  speed 


vif  soar. 
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of  the  nvolving  vessel  beyoDil  its  normal  rate  over- 
comes the  force  of  the  spring,  turns  the  vanes,  uid 
cloeea  the  throttle-valve  by  a  mechanical  connec- 
tion, itr  contra,  if  the  pevolviug  vessel  moves 
slower,  due  to  a  slackening  of  Hi>ecu  of  the  engine, 
the  spring  overcomes  the  vortex  in  the  vessel  and 
opens  the  valve. 

Cathcart's  marine  governor  is  designed  for  screw- 
propellers,  to  prevent  racing  of  the  screw  when  the 
ship  pitches.  It  is  constructed  with  pendulous 
weighted  arms  a  a  depending  from  a  roclcalisft  b, 
on  wldch  ifl  keyed  a  beam  c,  carrying  at  one  end  an 
at^ustable  counterbalance  d,  and  connected  at  the 
otherend  by  a  rode  withasliding-valve/,  or  a  throt- 
tle of  any  form.  As  the  arms  a  awing  forward  by  the 
pitching  of  the  vessel,  the  throttle-valve  is  lartially 
cloaed,  and  by  this  means  passage  of  steam  is  regulated 
ID  proportion  to  the  immersion  of  the  screw. 

Ihm's  marine  governor  (Fig.  3068)  operates  by  the 


Duff's  Marine  Oorernor. 


force  nf  a  centrifugal  pump  in  a  vensel  of  oil.  a  is 
the  exterior  case,  inclosing  chambers  b  b,  from  which 
passagps  e  lead  to  an  inner  chamber.  In  this  cham- 
ber there  is  a  centrifugal  wheel  d.  The  chamber  in 
which  this  wheel  revolves  communicates  with  a  pis- 
ton-cylinder by  means  of  an  annular  passage  e.  /is 
a  piston  which  raises  a  stem  g.  Thniugh  this  stem 
downward  preflsure  is  transmitted  to  the  piston  from 
the  lever  h,  which  is  pres-sed  downward  by  a  Kpring- 
balance  t.  Through  the  rod  j  power  is  taken  ntf  to 
coDtnl  the  throttle-valve  or  cut-otT  valve-gear.  Pipes 


le  form  the  conmiunication  between  the  space  above 
the  piston  and  the  chamber  b.  Through  the  pipe  I 
oil  is  put  into  the  outer  chamber  b.  The  lever  h  trans- 
mits  Its  pressure  to  the  stem  g  by  means  of  a  pivoted 
conical  cap  jn. 

The  centrifugal  wheel  d  being  put  in  motion  by  a 
belt  from  the  engine,  the  oil  in  the  outer  chamber 
passes  in  through  passages  c  to  the  inner  chamber, 
whence  it  is  forced  through  the  annular  passage  into 
the  cylinder  under  the  piston.  The  pressure  on  the 
piston  depends  upon  tne  speed  of  the  centrifugal 
wheel,  which  iu  much  higher  than  that  of  the  en- 
gine, and  therefore  much  more  sensitive  to  change 
in  velocity. 

In  another  governor  for  marine  engines  steam  in 
regulated  quantity  is  admitte«l  to  au  auxiliary  regu- 
lator-enftine,  whose  rate  is  therefore  constant  This 
engine  is  connected  by  mechanism  with  the  main 
engine,  so  that  discrepancies  in  rate  will  affect  the 
adniission  of  steam  to  the  main  engine,  —  London 
Engineer,  Vol.  VIII.  p.  347. 

The  chronometric  governor  is  one  which  has  also 
been  adapted  to  this  purpose.  In  it  a  time- measurer, 
such  as  a  clock,  is  net  to  work  at  a  prescribed  rate, 
and  is  so  connected  to  some  moving  portion  that 
any  discrepancy  in  the  respecttve  rates  shall  act  upon 
a  third  portion  whose  motion  is  communicated  to 
the  throttle.  Mmiman's  is  of  this  character :  one  of 
two  shafts  is  regulated  by  a  balance-wheel,  and  the 
otlier  has  motion  directly  from  the  engine.  A  vari- 
ation in  rate  of  motion  causes  a  longitudinal  motion 
of  the  shaft  which  is  connected  to  the  governor- 
valve. 

The  electro-magnetic  marine-governor  of  Captain 
Wolcott,  U.  S.  A.,  is  intended  to  prevent  the  racing 
of  the  screw  when  the  propeller  rides  out  of  water 
when  the  vessel  pitches.  The  throttle- valve  is  under 
the  command  of  a  weight  when  a  detent  is  removed 
by  an  armature  on  the  breaking  of  an  electric  cir- 
cuit. The  poles  of  a  pair  of  wires  are  conducted  aft 
to  a  point,  say  a  Uttle  above  the  level  of  the  screw, 
and,  when  they  an  8ubmei;ged,  the  electric  circuit 
is  complete  through  the  water.  When  the  vessel 
pitches  and  the  polea  ride  out  of  the  water  the  cir- 
cuit is  broken,  the  armature  drops  sway  from  the 
magnets,  the  detent  of  the  weight-pulley  is  releastnl, 
and  the  throttle-valve  is  closed,  when  the  poles  of 
the  wires  again  dip  into  the  water,  the  armature  close* 
and  the  valve  is  again  opened. 

Ma-rlne'  Rail'way.  One  on  which  a  vessel  ia 
hauled  u]i  for  reTOirs. 

Mar'i-ner'a  Cotn'paM.  The  mariner's  compass 
has  a  magnetized  bar  of  steel,  called  the  needle,  hav- 
ing at  its  center  a  cap  which  is  supported  upon  the 
sharp  point  of  a  pivot-post.  To  tne  needle  is  at- 
tached a  circular  card  with  the  cardinal  points  and 
minor  divisions  marked  upon  it ;  the  nnmbn-  of 
poiiUt  or  rhumbs  being  32,  and  these  being  subdivided 
into  Art//  and  qiuirter  points,  A  point  is  ll"  15', 
and  outside  the  circle  of  {wints  ia  a  circle  of  degrees. 

The  pivot  rises  from  the  center  of  a  box  called  the 
eomfosB-box,  and  this  is  hung  by  gimhala  in  the  bin- 
nac'e,  so  thjt  the  box  may  always  retain  a  horizon- 
tal position,  notwithstanding  the  pitching  and  roll- 
ing of  the  vessel.  The  needle,  the  card,  rhumb-eard, 
compaaa-card,  orfly,  is  free  to  float  around  according 
to  its  magnetic  impulse,  and  a  mark  on  the  front 
side  of  the  circuntscribing  ring  shows  the  direction 
of  the  ship's  head.  The  dab  is  the  socket  of  tlie 
needle  on  the  pivotal  pin. 

is  a  vertical  central  section  of  the  compass,  as 
hnng  in  gimbals. 

^  is  a  view  looking  down  upon  the  same. 

{7  is  a  chart  showing  the  compass  notation.  The 
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nuu-kii  are  knowu  as  cardinals,  N.  8.  E.  W.,  and  in- 
tenrening  are  the  other  28  poiota. 

D  is  the  Chiuew  compaaa-rard. 

The  needle  of  the  Chinese  compaaa  ia  very  short 
and  light,  not  exceeding  an  inch  iu  length,  and  so 
much  of  its  weight  is  below  the  point  of  Husnentiion, 
that  it  is  but  little  affected  by  the  dip  ot  inclination. 
The  means  of  suspension  ia  a  steel  point  rising  fhim 
the  bottom  of  the  wooden  compssa-box  and  entering 
a  hemUpherical  copper  cup  attached  by  copper  stripa 
to  the  needle. 

r%.  8069. 


Marintr'f  flm^ois. 

Sir  George  Staunton,  who  accommnicd  Lord  Ma- 
cartney in  nis  embassy  to  China,  (fescribes  it  in  his 
account  of  the  embassy  :  "Upon  the  upper  surface 
of  the  box  are  di-awn  seTeral  concentric  tnrclest,  dis- 
tinguished by  different  Chinese  charectei'S.  The 


dght  inarka  on  the  inner  rarcte  mark  the  cardinal 
punta,  iwuth,  north,  east,  west,  and  the  Useeting 
intermediate  points.  The  same  eight  chararten  also 
signify  equal  divisions  of  the  natural  dav,  so  that 
the  intitrument  answers  to  some  extent  tlie  parpose 
of  a  dial,  each  division  marking  three  honrs.  The 
Chinese  character  for  mnrue  ts  the  same  as  that  far 
east,  and  in  this  form  was  the  first  compass  which 
found  its  way  to  Enrope  in  the  beginning  of  the 
fonrteenth  century.  Other  circles  have  12  and  24 
diTiaions.  with  characters  which  mark  corresponding 

Ertions  of  the  heavetis  and  of  the  iiataral  day. 
ch  of  the  latter  portions  embraces  15°  of  the  860* 
into  which  the  circle  haa  been  arbitnrily  divided  in 
correepond en  ce  with  the  snpposed  number  of  days 
in  which  the  suu  performs  his  apparent  course. 
The  remaining  circles  aronnd  the  compass  contain 
the  characters  of  the  cycle  of  60  years,  by  which 
this  nation  regulates  its  chronolt^,  nnd  other  char- 
acters expressive  of  their  philoeophical  and  mytho- 
logical doctrines.  The  ornamented  end  of  the  needle 
is  the  south  pole,  to  which  this  nation  gives  the  pre- 
eminence. South  and  north."  The  compass  is  known 
as  the  Ting'nan-dting,  or  "needle  pointing  to  the 
aoath."  The  Chineae  were  acquunteti  with  ue  decli- 
nation of  the  needle,  and  were  aware  that  it  is  not 
the  same  in  all  countries  nor  inrMiable  in  the  same 
place. 

The  Chinese  compass  is  probably  the  first  portable 
time-indicator ;  not  absolutelv  accurate,  e»n>ecially 
iu  the  different  latitudea  of  that  country,  but  still 
{lOBsessing  value  as  an  approximation  to  correctness. 

The  mariner's  compass  originated  in  China. 

The  Chinese  tronl  Tehi-tian  (the  aoulhrm  poinUr), 
indicates  the  Chinese  practice  of  considering  the 
aotUh  the  principal  cardinal  point.  The  Emperor's 
throne  and  all  government  edifices  in  China  are 
made  to  fiice  tlie  south,  uid  the  needle  is  said  to 
point  south  and  north,  the  fonner  having  the  prv- 
eminence  in  expression. 

Among  the  Chinese,  Thibetans,  and  Mongolians 
the  Bouih  is  mentioned  before  the  north,  and  in 
Chinese  and  Mongolian  the  uwj<  before  the  eaat.  In 
Mongoliitn  the  word  touih  means  frmUt  north  is  be- 
JUncCw  "to  the  r^"  MJf  "tothe  I^."  The 
Chineae  character  for  north  ia  two  men  turned  back 
to  hack,  and  originally  meant  "to  turn  the  back 
upon."  The  Hebrew  practice  was  different ;  with 
them  the  words  before^  behind,  right,  left,  are  used, 
but  the  Mat,  the  rising  Kun,  is  in  front ;  a  distinct 
trace  of  the  Baal  (sun)  worship  to  which  they  so  con- 
utantly  recurred,  in  sympathy  with  the  Phoenicians 
and  Csnaanites.  "The  sea"  was  sometimes  used  as 
a  term  for  the  weat,  meaning  the  Mediterranean, 
which  was  behind  when  the  sun  was  faced.  With 
us,  the  north  is  supposed  to  be  faced  in  giving  the 
points  of  the  compass  in  their  order;  baring  the 
compass.  The  Hawaiians  front  the  west,  and  call 
north  right,  sonth  left. 

The  Chinese  chronicles  of  Szuki  of  Szumathsin, 
written  in  the  second  century  before  our  era,  state 
that  900  years  before,  Ts(;hing-wang,  the  Emperor  of 
China,  gave  "magnetic  cars"  to  the  ambaiendon 
of  Tonquin  and  Cochin  China,  in  order  that  they 
might  "  not  miss  their  way  on  their  return  hOTUt" 

In  the  forward  part  of  the  magnetic  car  was  a 
floating  needle,  the  motions  of  which  were  commu- 
nicated to  a  small  figure  whose  outstretched  ann  and 
hand  pointed  toward  the  south.  It  was  used  as  late 
as  the  fifteenth  century  a.  d.,  and  the  cars,  carefuIlT 
preserved  in  the  imperial  palace  of  China,  were  nse^ 
m  determining  the  point  towanl  which  the  main 
sides  of  the  public  buildings  should  Iw  directed. 

It  thus  appears  that  the  compass  was  first  used 
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land  tnvelers,  which,  as  Humboldt  remarks,  is  s 
singalar  fact.  It  was,  however,  used  on  board  ves- 
sels in  the  Chinese  seas  in  the  fourth  century  a.  d. 
and  probably  much  earlier.  The  effect  of  the  load- 
■tone  on  inn  it  notioed  in  a  ChiiMM  diotionary,  a.  d. 
121 ;  and  another  work  statea  that  "fortnne-tellers 
rub  the  point  a  needle  with  a  loadstone  to  give  it 
the  power  of  indicating  the  south."  The  Jujianese 
aay  that  at  a  time  corresponding  to  A.  D.  64S,  the 
"  wheel  which  shows  the  south "  was  sent  to  the 
Mikado  from  the  ooort  of  Petal  in  Corea. 

From  Chioa  to  India  was  in  the  natural  order  of 
trade,  a  route  which  has  been  followeil  by  many  arts, 
snch  as  the  glazing  of  tiles  and  pottery,  the  manu- 
facture of  sonorous  bronze,  eunpowder,  etc  When 
Mahmoud  of  Ghazui  invaded  India,  several  arts  were 
•uttered  abroad  and  found  their  way  still  farther  to 
the  westward ;  the  immediate  introducers  into  the 
countries  bordering  on  the  Meditenaaeau  being  the 
Arabs,  whom  miny  have  credited  with  the  invention 
of  arts  which  they  derived  from  the  farther  East. 
The  Arabic  designations  of  and  ^^Aron  (south 

and  northX  which  Viuoeiit  of  Beauvats  gives  to  the 
two  ends  of  the  magnetic  needle,  indicate  the  source 
whence  the  compass  was  directly  obtained  ;  and  the 
influence  of  this  people  in  the  science  of  astronomy 
is  also  indicated  in  the  Arabic  namea  of  many  stars 
which  are  still  retained. 

"The  dwelfers  in  the  West  received,  through  the 
Macedonian  settlements,  accurate  aoeonnts  of  Indian 
protluctions  of  nature  and  of  art,  of  which  little  more 
than  the  names  were  previousljr  known  by  reports 
derived  either  through  more  ancient  commercial  con- 
nections, or  throng  Ctesias  of  Cnidos,  who  had 
lived  foe  aeventeen  years  at  the  Persian  court  aa  the 
representative  of  Artaxerzes  Mnemon.  Such  were 
the  watered  rice-fields,  of  the  cultivation  of  which 
Aristobolus  ^ve  a  particular  account ;  the  cotton- 
shrub,  and  Uie  fine  tissues  and  paper  for  which  it 
furnished  the  materials  ;  S]>icea  and  opium  ;  wine 
made  Trom  rice,  and  from  the  juice  of  palms,  the 
Sanscrit  name  of  which,  tola,  hu  been  preserved  by 
Arrian  ;  sugar  from  the  augar-cane,  which,  indeed, 
is  often  confounded  by  the  Greek  and  Roman  writers 
with  the  tabamshir  of  bamboo  stems  ;  wool  fram  the 
great  Bombax  trees  ;  shawls  from  the  wool  of  the 
Thibetian  goat ;  silken  (Seric)  tissues  ;  oil  of  white 
Sesamuni  (SansArit,  tila)  ;  oil  of  roses  and  other  per- 
fnntes ;  lac  (Sanscrit,  lakacka,  and  in  the  vulfi;ar 
tongue,  lakkha) ;  and,  lastly,  the  hardened  Indian 
wooU  steel."  —  Huhboldt. 

During  or  before  the  twelfth  century  a.  d.,  the 
mode  of  suspending  the  needle  had  been  improved  in 
China,  by  hanging  it  upon  a  silken  thread  instead 
of  floating  it  on  water.  At  this  period  the  ('hineae 
philosopher,  Keon-ttioung-chi,  observed  the  varia- 
tion of  Uie  needle,  which  was  again  noticetl  by  Co- 
lumbus in  1402,  and  by  Sebastian  Cahat  in  1640. 
The  Chinaman  says :  — 

**A  point  of  iron  touched  by  the  loadstone  re- 
ceives uie  power  of  indicating  the  south  ;  still  it 
declines  towards  the  east,  and  does  not  point  exactly 
towards  the  south." 

French  observations  at  Pekin  confirm  this,  only 
stating  it  to  be  a  variation  from  the  north  of  2"  to 
Sff  to  thft  west ;  while  the  Chinese,  inristing  on  their 
mode  of  stating  it,  set  it  down  as  being  fram  2°  to 
the  east 

Colnmbus  firat  noted  a  line  of  no  variation  about 
100  miles  west  of  the  Azores. 

It  is  a  remarkable  fact  that  the  earlifist  European 
writer  on  terrestrial  mugneUsm,  William  Gilbert, 
whom  we  cannot  suppose  to  have  had  any  knowl- 
edge     Cbineae  Uteiatnre,  regards  the  maiinor's 


compass  as  a  Chinese  invention  which  had  been 
brought  to  Europe  by  Marco  Polo. 

The  compass  of  the  Phcenicians  is  believed  to  have 
been  a  neetlle  buoyed  by  a  slip  of  itith  and  floating 
in  t  onp.  That  of  the  Arahe  itaa  described  iu  1242 
fay  the  Arabian  Boulak  Kibcyaki 

'*  Among  the  properties  of  the  magnet,  it  is  to  be 
noticed  that  the  captains  who  sail  in  the  Syrian  wa- 
ters, when  the  night  is  dark,  take  a  vessel  of  wateri 
which  they  shelter  from  the  wind,  upon  which  thev 
I>lacc  a  needle  burietl  in  the  pith  of  a  reed,  and  which 
thus  floats  upon  tlie  water.  They  then  take  a  (mag- 
nea)  loadstone  as  big  as  the  palm  of  the  hand,  or  even 
smaller  ;  they  hold  it  near  the  surface  of  the  wata, 
giving  it  a  rotary  motion  until  the  needle  tnms 
upon  the  water  ;  they  then  withdraw  the  stone 
suddenly,  when  the  needle  with  its  two  ends  points 
north  and  south.  1  saw  this  with  my  own  eyes 
on  my  voyage  from  Tritmli  iu  Syria  to  Alexandria 
in  the  ^ear  040  [640  of  the  Hegira,  1240  A.  u.]. 
I  heard  it  aaid  that  the  captains  iu  the  Indiui  seas 
suhstitnte  for  the  needle  and  reed  a  hollow  iron  fish, 
so  magnetized  that  when  placed  In  the  water  it  points 
to  the  north  with  its  head  and  to  the  south  with  its 
taiL  The  reason  that  the  fish  swims,  not  sinks,  is 
that  metallic  bodies,  even  the  heaviest,  float  when 
hollow  and  when  they  di^lace  a  quantity  of  water 
greater  than  their  own  wei^t." 

Wortliy  Arabian  ;  we  have  here  a  descripttcm  of 
a  m^eto-electric  needle  used  in  the  Levant ;  n 
magnetised  floating  needle  used  in  the  Indian 
Ocean  ;  and  a  correct  statement  of  the  Archime- 
dean discovery  of  specific  gravities.  This  was  writ- 
ten about  the  time  of  Roger  Bacon,  250  years  before 
Da  Vind,  860  years  before  Porta,  and  more  than  400 
years  before  Galileo  and  Newton. 

The  Phcenicians  circumnavigated  AiHoa  in  the 
seventh  centui^  b.  c,  aa  we  learn  ftom  HerodotOL 
Strabo  (writing  about  a.  i>.  18)  says  :  — 
"  If  the  extent  of  the  Atlantic  Ocean  were  not  an 
I  obstacle,  we  might  easily  pass  by  sea  from  Iberia 
I  [Spain]  to  India,  still  keeping  in  the  same  parallel." 
I     So  Christopher  Colon  reasoned.    See  Map. 
I     It  thus  ap]>ears  that  the  Arab  needle  had  only 
I  temporary  polarity,  and  this  was  probably  the  caae 
!  with  the  Phosnician.    It  was  consulted  by  the  cap- 
;  tain,  and  not  kept  in  a  binnacle  like  the  Chinese 
and  the  raodfru  needle. 

Hercules,  the  symbol  of  Phcenician  enterprise,  in 
his  Cjolossal  statue  at  Tarentuni,  referred  to  by  Pliny, 
is  represented  with  a  key  in  one  hand  and  a  bowl  iu 
the  other.  The  cup  he  is  fabled  to  have  received 
from  Apollo,  and  in  it  he  floated  his  polarized  needle, 
j     The  name  of  Hercules  is  given  to  tiie  stone  magnca. 

The  needle  ispi-obably  the  "arrow  of  Abaris."  This 
!  supposition  adds  interest  to  this  ancient  elaastcal 
symool. 

In  1100,  Gnyot  of  Provence  wrote  a  satirical  poeu^ 
called  "  Ia  Bible,"  in  which  he  refers  to  the  use  of 
the  magnetic  needle. 

Between  1204  and  1216,  Jacobus  of  Vitry,  Bishop 
of  Ptolemais,  referred  to  it  in  his  description  of  Pal- 
estine, as  follows :  — 

"The  loadstone  is  found  in  India,  to  which,  from 
some  unknown  cause,  iron  spontaneously  attacnea  it- 
self. When  an  iron  needle  ia  touched  by  the  stone, 
it  at  once  points  towardsiheKorthStar ;  from  whence 
it  has  become  useful  to  those  who  navigate  the  seas." 

Ijatini  of  Florence,  the  preceptor  of  Dante,  in  a 
work  published  in  Paris  in  1260,  entitled  the 
' '  Treasure, "  wrote  thus  :  — 

"  When  I  was  in  England,  Friar  Bacon  showed 
me  a  magnet,  —  an  ugly  black  stone  to  which  iron 
doth  willingly  cling.  Von  nib  a  needle  upon  it; 
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the  which  Deedle,  being  pliiceil  npon  a  jwint,  remainR 
suRpciided  and  turns  againHt  the  star,  even  though 
the  night  be  stormy  and  iteitht;r  star  nor  moon  T>e 
seen  ;  and  thus  the  mariuer  is  guided  on  his  way." 

The  Italian  Riucioli,  in  his  work  ujion  Geographr 
and  Hydrography,  states  that  before  1270  the  French 
mariuera  naed  "a  magnetized  needle,  which  they 
kept  floating  in  a  small  ve.<tsel  of  water  supported  on 
two  tubes  so  as  not  to  sink," 

The  magnetic  needle  is  mentioned  by  Peter  Adsi- 
cer  in  a  Latin  essay  in  1269,  in  which  the  south  pole 
IS  said  to  vary  a  little  to  the  west ;  and  by  Raymond 
Lully  of  M^orca,  iu  his  "Fenix  de  las  Maravillas 
del  Orbe,"  published  in  1288. 

A  passage  in  the  Spanish  "Leyes  de  lasPartidas" 
of  the  middle  of  the  thirteenth  century  runs  as  fol- 
lows :  "  The  needle  which  guides  the  mariner  in  the 
dark  night,  and  shows  him  how  to  direct  his  course 
both  in  good  and  bad  weather,, in  the  intermediary 
between  the  loailstone  and  the  Xorth  Star." 

Dante,  about  ISOO,  refers  to  the  needle  "  which 
pointx  to  the  star." 

Marco  Polo,  the  great  traveler,  was  in  the  service 
of  Euhlai  Khan,  the  contjiieror  of  China,  from  1274 
to  1291,  and  was  concerned  in  the  intnxtuction  of 
the  comiiaas  from  China  to  Enrone  direct.  It  had 
previously  anived  by  the  good  old  channel,  India 
and  Arabia  ;  but  Marco  Polo  did  not  know  that, 
and  his  services  can  hardly  be  exaggerated. 

The  Arabs  sailed  b^  the  compass  during  the  KhaK 
ifate  of  Cordova,  which  lasted  till  a.  d.  1237,  when 
it  was  subdued  by  the  Moni-s.  An  authority  states 
that  it  was  known  in  Norway  previous  to  1266. 

Dr.  Gilbert,  physician  to  Queen  Elizabeth,  states 
that  P.  Venutua  brought  a  compass  direct  from  China 
in  1260. 

See  Klaproth's  work  on  this  subject,  Paris,  1834  ; 
Sir  Snow  Harris's  "  Rudimentary  Hagnetisni "  ;  tha 
researches  of  Biot,  Stanislaus  Julien,  etc. 

About  1320,  Flavio  Gioja,  a  pilot  of  Posttano,  not 
far  from  Amalli  in  the  Kingdom  of  Naples,  was  in- 
strumental in  the  improvement  of  the  compass,  and 
for  a  time  passed  as  the  inventor  thereof.  Such  a 
claim  is  fully  disposed  of  by  the  facts  above  cited. 

It  is  probable  that  Gioja  was  a  skillful  mechanic, 
and  improved  u[Kin  the  popular  modes  of  supporting 
the  needle  (which  were  by  floating  it,  or  susjwnding 
it  by  a  cord),  and  placed  it  upon  a  pivot-post  in  the 
center  of  a  marginal  strip,  which  was  marked  with 
the  cardinal  points  and  minor  divisions.  This  ren- 
dered it  more  convenient  for  reading,  and  gave  a 
certain  steadiness  to  the  needle. 

Vasco  da  Gama,  who  circumnavigated  Africa, 
doubling  the  Cape  of  Good  Ho[>e,  November  20, 
1497,  testifies  his  surprise  at  meeting  in  the  Indian 
Ocean  seven  small  Arab  vessels  provided  with  the 
compass,  quadmntn,  sea-charts,  and  other  instru- 
ments, equal  to  the  Portuguese,  We  do  not  won- 
der, for  the  China  seas  had  been  navigated  by  their 
aid  over  1,000  3'eani  when  the  brave  navigator  re- 
peated the  feat  of  the  mariners  of  Pharaoh  Necho, 
about  610  B.  c. 

The  ^mbal-ioint  and  compass-box  were  invented 
by  the  Rev.  William  Barlowe  in  1808. 

The  dip  of  the  needle  was  discovered  by  Robert 
Nprman  of  London,  1576  ;.  the  diurnal  variation,  by 
Graham,  a  London  watchmaker,  in  1722. 

An  azimuth  compass  is  one  used  at  sea  for  finding 
the  horizoual  distance  of  the  sun  or  a  star  from  the 
magnetic  meridian. 

Lord  Caithness  has  substituted  for  the  gimbals  a 
jKndulum  and  a  ball  ;  the  latter  working  in  a  socket 
m  the  center  of  the  bottom  of  the  compass-bowl. 

Albini'u  self-registering  compass  is  an  iastniment 


I  by  which  a  continuous  record  is  kept  of  thu 
steered  by  the  vessel  on  board  which  the  con 
placed.  The  compass-card  carries  on  its  and 
and  near  its  periphery,  a  number  of  types  or 
whiuh  correspond  with  those  denoting  the  po 
the  compass  on  the  upper  surface  of  the  ca 
continuous  strip  of  mper,  moved  by  clocV 
passes  under  the  cara  at  that  side  which  is  n 
iww  of  the  vessel,  and  between  this  pajier  at 
the  card  itself  is  an  inked  tape,  whii^  also 
slowly.  At  frequent  regular  intervals  the  cc 
card  is  tilted,  so  as  to  bring  the  type  which 
to  be  immediately  above  the  nnner  strip  at  tl 
down  upon  the  inked  tape,  nnnging  thn  In 
contact  with  the  paper,  and  marking  upon  tb 
the  letters  denoting  the  course  which  the  t 
steering  at  that  moment. 

When  iron  ships  were  first  introrlucfid,  gre: 
cuhy  was  experienced  in  r^rd  to  the  diati 
of  the  compass,  owing  to  the  vicinity  of  Inrf^ 
of  iron.  It  was  also  shown  by  Grvntham  ii 
and  Scoresby  in  1851,  that  the  direction  of  tb 
head  on  the  stocks,  the  efiVct  of  riveting  in  t 
sition,  the  magnetic  direction  while  fitting,  ei 
an  influence  in  determining  the  magnetic  co 
of  the  vessel. 

Comjiasses  are  sometimes  carried  on  the  n 
iron  vessels  as  a  means  of  removing  them  fi 
disturbing  influence  of  the  iron  of  the  hull, 
position  they  serve  ss  standards  of  cooipari 
the  binnacle  compass. 

The  amount  of  deflection  of  the  needle  f 
proper  direction  frequently  varies  on  each  p 
the  compass  ;  while  on  one  course  it  may  i 
correctly,  on  another  it  may  err  from  one 

Eoints.  The  amount  of  this  deviation  is  asce 
y  anchoring  the  ship  in  a  smooth  and  sh 
plsce  with  a  very  short  srope  of  cable,  and  c 
out  keilges  so  that  she  may  be  swung  round  ai 
in  sny  i-equired  position. 

The  magnetic  bearings  of  one  or  more  cons] 
objects,  at  a  sufficient  ai.stance  to  obviate  an; 
ble  parallax,  are  taken  from  the  map  or  cha: 
ship  is  swnng,  by  the  means  before  indica 
that  her  head  .thall  point  successively  to  ever 
of  the  compass,  and  as  the  ship's  bead,  duri 
operation  of  swinging,  is  brought  in  line  w: 
object  above  mentioned,  the  com|iass  beni 
noted,  and  at  the  same  time  .angles  are  take 
the  sextant  to  other  distant  objects  on  shore, 
jiosition  is  known.  A  comparison  of  these 
with  the  bearings  indicated  by  the  compass  .%) 
once  the  error  of  the  latter. 

Local  deviation  is  not  exclusively  confined 
.ships ;  it  is  frequently  quite  perceptible  in  1 
men-of-war,  occasioned  by  the  attraction 
guns,  and  in  vessels  laden  with  iron  the  am 
often  very  great. 

Professor  Airey's  method  of  adjusting  oon 
in  iron  ships  is  essentially  as  followa  E 
under  the  sitot  where  the  compass  is  to  be 
two  lines  are  drawn  on  the  deck,  one  ] 
with  and  the  other  perpendicular  to  the  line 
keel.  Two  or  three  powerful  magnets  and 
two  small  boxes  for  holding  rliain  are  prt 
Tlie  veawl's  head  is  brought  m  the  direction 
of  the  cardinal  points,  as  ascertained  by  a  n 
on  shore  free  from  disturbing  influences,  and 
held  in  this  position  b^  hawsers.  Iftheship' 
pas.-)  indicates  any  deviation  from  the  trae  a 
one  or  more  of  the  magnets  is  placed  npon  th 
at  right  angles  to  the  magnetic  meridian  and 
backward  or  forward  until  the  compass-needl 
cates  correctly.    The  ship's  head  is  then  tnm< 
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and  the  operation  repeated  antil  the  compass-needle 
tunin  points  conmtly.  A  Bimilar  process  is  em- 
ployed to  bring  the  needle  into  cotncidencewith  the 
meridian  at  each  of  the  other  cardinal  points  indi- 
cated by  the  croaa  lines  on  the  deck,  and  its  con«ct- 
nessateacb  of  the  four  rhumb  points,  K.  N.  W., 
S.  W.,  S.  £.,  is  assared  in  like  manner,  usinf  the 
boxes  of  chain  before  mentioned  to  correct  the  devia- 
tion of  the  needle.  When  these  adjustments  are 
niade  the  conipam  should  be  sufficiently  correct  for 
all  practical  parpoees.  The  deviations,  if  any,  may 
be  uoertained  by  swinging  the  ship. 

Gray's  apparatus  for  adjusting  coinpaGses  is  based 
on  the  foregoing  meUiod  of  Professor  Airey.  The 
regulating  magnets  are  caused  to  approach  or  recede 
&om  the  compass  by  screws,  so  as  to  admit  of  very 
accurate  adjustment. 

Great  care  must  be  taken  that  the  magnets  are 
bnn^^t,  by  turning  the  ship  at  right  angles,  to  the 
magnetic  meridian  Defore  moving  them,  in  order  to 
mvlate  the  compass. 

]fo4lne' Steam-^xill'ar.  Marine  steam-boilei-s 
in  oomposed  of  an  external  shell  or  casing  with 

rectangular 
ngaOTO.  udea,  stayed 

togeUier  by 
tie-bars.  With- 
in it  are  con- 
tained the  f ur- 
naces,  the 
tluea  and  ash- 
pit, the  whole 
being  uur- 
rounded  by 
mter  except 
at  the  ftamave 
front. 

In  some 
cases,  the  front 
is  also  water- 
jacketed,  and 
the  doors 
themselves  are 
filled  with  wa- 
ter, circulation 
being  main- 
tainedthroueh 
the  tubuur 
Iimm. 

The  fines  for 
the  passage  of 
flame  and 
smokearedeep 
rectangular 
C  h  annelti, 
which,  after 
making  many 
tornings,  unite  in  one  common  chimney  or  funnel. 

The  marine  boiler  shown  in  the  illustration  is 
composed  of  three  parts,  the  sides  of  the  middle 
boiler  serving  as  a  side  to  each  of  the  outside  boilers. 
At  some  distance  above  the  water-tine,  lai^  aper- 
tures are  cut  in  the  sides  of  the  middle  boiler,  to 
fonn  a  steam  communication  between  the  three  com- 
partments, and  a  water  communication  is  estab- 
lished below  bya  pipe  from  each  boiler,  openinginto 
the  blow-off  main.  The  upper  figure  is  an  eleratioD, 
one  half  in  section  ;  a  a  are  the  fire-doors  and  b  b 
the  fire-chambersi,  e  is  the  steam-dome. 

Each  boiler  has  two  fireplaces,  and  the  flues  a  a 
(lower  figure)  of  the  side  boilers  brancb  into  the 
flsei  6  &  of  the  eontignona  fireplaces  of  the  middle 
boiler,  immediatdy  at  the  baek  of  the  bridgo  ;  and, 
■Iter  taking  the  drenitoua  course  shown  in  the  plan 


by  the  arrows,  they  unite  at  the  back  of  the  boiler 
and  form  one  lai^  flue  e,  from  which  the  chimney  d 
rises  at  about  the  middle  of  the  length  of  the  boiler. 
The  flnes  are  not  divided  horizontally,  but  extend 
the  whole  depth  from  6  to  A,  as  shown  in  the  verti- 
cal section. 

Towards  the  forejiart  of  the  middle  boiler  is  a 
steam-chest,  from  whence  proceeds  the  main  steam- 
pipe,  which  conveys  the  steam  to  the  cylinders.  The 
feed-pipe  and  feed-valvee  are  shown  in  the  sectional 

view. 

The  separation  between  the  boilera  extends  a  con- 
siderable distance  above  the  water-line,  in  order  that 
their  contents  may  not  all  be  collected  on  one  side 
of  the  vessel  when  she  careens  or  rolls,  uncovering 
some  of  the  weathermost  Hues. 

At  the  bottom  of  the  boiler  are  pipes  passing 
through  the  vessel's  sides,  and  fumishetl  with  stou- 
cooka  or  vtUves,  by  which  sediment  or  brine  may  be 
blown  ont  of  the  boiler. 

Mud-holes  are  used  for  cleaning  out  scale  or  aedi* 
ment,  and  at  other  times  are  closed  by  doors. 

In  the  marine  steam-boiler  the  fire  and  flues  are 
all  contained  within  the  boiler  itself,  and  are  sur- 
rounded by  water  in  every  direction  as  a  precaution 
ngainst  fire.  There  are  many  varieties.  Known  as 
nue-botlers,  tubular  boilers,  uuet-fiue  boilers,  etc. 

Ma-rine'  StMiUr-en'i^e.  A  form,  or  one  of 
the  forms,  of  steam- engines  adapted  to  use  on  ship- 
board, 

The  objects  to  be  gained  in  the  modification  of 
the  land  engines  to  suit  the  change  of  circumstances 
are,— 

Cmnpotctiim,  to  ,save  room  on  board  and  secuie 
protection  below  decks. 

A  low  eerier  of  gravUp,  to  increase  the  stability  of 
the  vessel. 

Ifapier's  side-beam  engiiie  is  the  form  which  has 
been  extensively  adopte.a  in  paddle-wheel  vessels, 
and  is  tbe  one  selected  for  illustration. 

A  modification  of  this  is  found  in  the  lever-engine. 

An  endeavor  to  disjiense  with  tbe  beam  has  origi- 
nated a  variety  of  ttire^-a^on  t/nginet  and  oteillai- 
img-cglinder  engines. 

The  figure  rej>reseots  in  section  a  sfde-Aeam  engine 
with  a  flue  boiler  as  placed  in  a  steam-vessel. 

The  sleepers  supjiorting  the  engine  are'repreeented 
at  X,  and  the  b^  of  the  engine  is  secured  to  these 
bv  holding-down  bolit  passing  through  them.  S  is 
t&e  stesm-tHpe  leading  from  the  steam-cbest  in  the 
boiler  to  the  slides  c,  by  which  it  is  admitted  to 
the  top  and  bottom  of  the  cylinder.  The  condenser 
is  represented  at  B,  and  the  air-pump  at  E.  The 
hot-well  is  seen  at  from  which  the  feed  is  taken 
to  the  boiler.  X  is  the  piston-rod  connected  with 
the  beam  ff,  working  on  a  center  K  near  the  base 
of  the  engine.  The  other  end  of  the  beam  S  drives 
a  connecting-rod  Af,  which  extends  upward  to  the 
crank  on  tbe  paddle-shaft  0.  a  a  an  the  rods  of 
the  parallel  motion.  The  framing  by  which  the 
engine  is  supporttMl  is  represented  at  Q  B. 

The  l>eam  exhibited  in  the  figure  is  shown  in  dot- 
ted lines,  as  being  on  the  farther  side  of  the  engine. 
A  similar  beam,  similarly  placed  and  moving  on  the 
same  centra',  most  be  understood  to  be  on  the  near 
side  also,  connected  with  the  cross-head  of  the  pis- 
ton in  like  manner  by*a  parallel  motion,  and  witii 
a  cross-tail  attached  to  the  lower  end  of  the  connect- 
ing-rod and  to  the  opposite  beam.  The  eccentric 
which  works  the  slides  is  placed  upon  the  paddle- 
shaft  0,  and  the  connecting  arm  wbich  drives  tbe 
slides  may  be  easily  detached  when  the  engine  re- 
quires to  be  Htopped,  The  section  of  the  boiler, 
grate,  and  fines  is  represented  at  if  V,   The  nfety- 
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Marin*  SUam-EKgini. 


valve  y  is  inclose*!  beneath  a  pipe  carriod  np  beside 
the  chimney,  and  in  inaccessible  to  the  engineer. 
Tlie  cocks  for  blowing  off  the  Bait-water  from  the 
boiler  are  re|)re8ente<l  at  A,  and  the  feed-pipe  at  /. 

Fib.  3072  is  a  view  of  a  similar  engine,  looking  down 
the  alley  between  the  boilers  and  the  working  part«. 

The  Bide-beaiii  engine  is  very  coiQpact  compared 
with  the  elevated  working-beam  engine,  such  as  the 
Cornish,  for  instance,  but  the  tendency  of  late  years 
has  been  to  direct  action,  dispensing  with  the  beam. 

The  general  adoption  of  tlie  screw  projteller  has 
also  much  changed  the  general  coudttions  required. 


ng.  8073. 


and  oBcillating  engines  of  large  diameter  and  com- 
paratively short  stroke  are  now  the  order  of  the  day. 

The  following  list  includes  most  of  the  varietiew 
of  engine.s  Bfiecially  adapted  to  marine  purposes.  See 
under  the  respective  heads  :  — 


Annalar  -  ejUoder  alaam  •  «n- 
trtiM. 

Direct-wtlon  Hteun-eDjctne. 
Doubla-cytlDiier  Btnin -engine. 
"  OoTjton  "  «itmil.fln|[ilM. 
liKlliMd-cyllader  utaMii-cnKlDe. 
ln*ertMI-c;  Under  uleMn-enfclne. 
iDTertdd  double-cyliDdar  itaaui- 
mglne. 


Lerer  steam-engine. 
0M-i1lBtliig-c>  Under  itoun-eD- 

Propeller  itaam-CTiKhie. 
Screw  propeller  ptoun-englDe. 
Side-bwn .  itemiD-  engine 
sildlnx-ro'f'r  «teiun -engine. 
8t«cple  KlMin-englne 
Trunk  ateun-englDe. 


Mar'l-no-ra'ma.   A  picture  of  a  sen-view. 

Mark.  1.  Markn  of  maunracturers,  sometimes 
termed  trade-marks,  or  marks  of  menihnndise.  These 
marks  are  protected  by  all  modem  civiliml  nations, 
and,  in  fact,  by  the  whole  commercial  world.  The 
mark  of  the  artixan  is  found  u]>on  the  most  ancient 
fabrics  that  have  come  to  light.  The  Chinese,  the 
PersianB,  the  Egyptians,  all  had  their  distinctive 


manufacturers'  signs,  symbols  which  were  in 
evidence  of  genuinenesa  of  origin  of  the  aitii 
merchandise  to  whieh  they  were  affixed.  I 
rains  of  Herculaneum  and  Pompeii  they  are 
The  Romans  brought  them  to  Britain,  wh< 
practice  of  using  them  has  continued,  probablj 
out  any  intermission,  from  their  time  to  ou 
Antique  pieces  of  pottery  fonnd  in  England  [ 
example.  All  nations  protect  the  luanufacti 
the  exclusive  use  of  his  ]irivate  embtem,  ai 
treaties,  statute's,  and  judicial  derisioiii^  th< 
stringent  penalties  are  inflicted  npon  one  who 
such  a  mark  for  his  own  fraiidnlent  gain, 
mark  is,  in  fact,  the  commercial  signature 
maker.  All  the  early  printers  had  their  trade-i 
generally  iiioiiogrammatic. 

2.  (Mtu^ica/.)  One  of  the  notifications  of 
on  a  Bonn  ding-line.    See  Marks  and  Derph. 

Mark'er.  An  attachment  to  a  sewing-m 
for  forming  creases  in  or  marks  on  fabric,  ao 
may  be  folded  in  line  with  such  creane  or  mar 
tuck,  and  in  a  line  parallel  with,  and  at  any  i 
distance  from,  another  tuck. 

Fig.  3073  shows  a  good  form  of  the  app 
The  plate  A  has  an  arm  surrounding  the  fe^ 


Sfwng-ila  khu  ISarktr. 


ing  and  pre-sser  ;  on  the  eud  of  the  arm  is  tli 
/.  An  arm  B,  notched  at  its  forward  end,  i 
to  form  a  apring,  and  ia  bent  down  by  the  i 
bar  to  form  a  crease  in  the  cloth  lying  on  the 
/.  For  varieties  of  ttiek-creaam  and  markr, 
"Sewing-Machine  Attachmenta,"  G.  W.  Gr 
Washington,  D.  C. 
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SCu-k1ns-cac«.    (QurpetUry.)    The  marking- 
gage  has  a  stem  wliich  carries  a 
ng.  8074.    suribni^  point  and  a  bead  or  fenue, 
which  18  adjustable  on  the  stem  and 
'  ttecured  in  adjustment  by  a  aet  acrew 

  or  wedge.    As  the  scrim  is  drawn 

Uvkimg-a«t».  along  on  a  board,  the  /e>ui6  alidea  on 
the  edge  of  the  latter,  and  canaes  the 
Dtark  to  be  parallel  with  the  edge  and  at  the  regu- 
lated distance. 

Mark'in^4nk.    An  indelible  ink  for  marking 
clothea.   See  Ihk. 
IffarklnCHMrfthlnit'i   (CWHut^.)  A  ntauhinc 
used  in  the  mint,  to 
nR.aOTfi.  swage  the   edges  of 

plancheta  tor  coin, 
raising  the  edge  of  the 
blank  preparatory  to 
milting,  a  is  an  iron 
frame  in  which  is  a 
horizontal  shaft  carry- 
ing a  driving  and  a 
loose  pulley  and  a  tiy- 
wheel ;  6  is  a  flat,  cir- 
cular plate  with  a 
groovcu  edge ;  e  is  a 
jilate  with  correspond- 
ing grooved  edg«,  nd- 

i'ostanle  to  the  plate 
by  screwa,  and  e  a 
hopper  in  which  the 
blanks  are  placed  ;  /is  a  cam  which,  as  it  revolves, 
pnahes  back  the  feeder  0,  allowing  the  blanks  to  fall 
from  the  hopper.  The  upring  h  brings  down  the 
feeder  g,  which  pushes  a  blank  from  the  bottom  of  the 
hoimer.  The  blanks  slide  down  an  inclined  plane 
tintil  their  edges  come  between  the  plates  b  and  c, 
and  as  the  plate  b  revolves,  the  nresauie  of  its  «dge 
carries  them  forward,  and  at  the  same  time  raises 
their  edges  all  around,  increasing  the  thickness  by 
abont  one  third. 

Mark'ing-plow.  (Agriculture.)  One  for  run- 
ning slight  furrows  in  plowed  land  as  a  mark  for 
plsjiting  com,  or,  at  f^ter  distances,  for  sowing 
broadcMt.  Also  used  m  croMdng  out  laud  for  plant- 
ing au  orchard. 

Marka  and  Daajw.  {Ndtaical.)  The  mode  of 
indicating  lengths  ou  the  hand  lead-line.  The  marks 
have  certain  indications.  The  deeps  are  the  esti- 
mated bthoms  in  the  intervals  of  tlu  maris. 


llaik2,lMtlier. 
Mnk  S,  Mae  bdntiag. 
DMP4. 

Huk  6,  white  bmttfav 

SUrii  7,  i«d  bontlBf. 

Deeps. 
DMtptt. 

MaAlOilcaUHT. 


BndU 

HMk  18,  Una  bnOac. 
DeepU. 

IM15.wUtabantli«. 

HttA  17,  nd  butliMt. 

Deep  IB. 

BeaplB. 

Ilaife90,t«okiiota. 


Uule-atoek.  An  English  name  for  n  kind  of 
brick.    A  cutter. 

BfWUne.  (iVau^icoj.)  A  small  cord  composed 
of  two  Htrands  slightly  twisted  and  used  for  lasning, 
sewing,  and  tricing.    Used  either  white  or  taritcl. 

Marl'lng.  (Nautical.)  Wrapping  a  rope  with 
■pan-yarn  or  twine,  having  a  knot  at  each  turn  to 
aeimre  it  if  it  become  cut  at  one  or  more  places.  It 
difTprs  from  Sehvino  (which  we). 

Mar'liil-aplke.  (Nautical.)  A  pointed  iron 
jnn  KOSpendnd  by  a  lanyard,  and  used  to  make  an 
opening  between  the  strands  of  rope  in  splicing. 

Mar'mo-Ta'tion.  (ArchiUcture.)  A  casing  of 
marble  to  a  building. 

Mar'tBtMrn'tom ;  Mar'mo-ore'tniiL  A  cement 


made  of  ponnded  marble  and  lime  for  architectural 
purposes. 

A  cement  of  tin-foil  and  mercury,  formerly  used 
for  filling  decayed  teeth. 

White  of  and  quicklime  iucor^Kirated  is  a 
mortar. 

Btar-o-qnln'-lMtli'er.  A  leather,  graeniUy 
dyed  red  or  yellow,  and  pretwred  at  Astracan  ana 
vicinity.  It  is  maile  from  the  skins  of  bucks  and 
goats.    See  SAFflAK. 

Mar-qaee'.  A  field  teut  or  covering  made  of 
titi-oiig  canvas  to  keep  olT  the  rain.  Generally  with 
a  sewnd  canvas  or^  a  little  above  the  tent  proper. 

Mar'quet-ry.  Inlaid  work.  It  includes  par' 
qudry,  reimer  work,  buhl,  mosaic. 

The  first  of  these  is  einj>loyed  ill  the  omamenta- 
ttqn  of  cabinet  and  furniture  work.  In  buhl,  the 
jiattems  are  ususlly  more  elaborate,  con&istiug  of 
ttcrolla  and  similai'  curvilinear  ligures,  and  the  works 
compamtivfily  Biiiall,  while  marquetry  proper  is  used 
for  Soorings,  etc.  The  general  manner  of  executing 
these  varieties  of  work  is,  however,  entirely  similar, 
consisting  in  (tutting  the  desi^is  out  of  pieces  of 
wood  or  plates  of  metal  and  inserting  pieces  of  a 
ditferent  color.. 

The  woods  employed  in  marquetry  may  be  of  their 
natural  color  or  stained  to  any  desired  tint.  Tlie 

Eittem  may  include  figures  or  devices  of  any  kind, 
veil  pictures  or  portraits  may  be  jtrodnced  by  the 
contrast  in  color  or  arrangement  of  the  grain  of  the 
woods.  When  the  inlays  are  inserted,  the  woi^i  is 
reduce<t  to  a  level  surfiice  with  the  toothing-plane, 
and  then  scraped  with  the  joiner's  scraper  applied 
obliquely  to  the  joints  of  the  wood.  This  is  some- 
times so  skillfully  done  that  the  work  may  be  pol- 
ished with  its  own  shavings,  but  ordinarily  tiie  use 
of  glass-paper  is  re(|.uired  to  produce  the  requisite 
polish.  Works  in  wood  and  metal  or  in  pearl,  ivory, 
or  tortoise-shell  and  mftab  require  the  uae  of  the 
file,  followed  by  sand  or  emery-paper.  (See  BuHL  ; 
Parquetry.)  This  species  of  ornamentation  was 
nmch  in  vogue  during  the  past  century,  but  is  now 
eomiwratively  rare. 

Ttie  art  of  inlaying  different  pieces  'of  wood  to  re- 
semble mosaic  is  of  great  antiijuity.  It  was  ptuo- 
ticed  in  Egypt  at  a  remote  penod,  and  is  shown  in 
very  successtul  condition  about  13S6  B.  c.  See  tlie 
chairs,  boxes,  muinmy-cases,  and  furniture  of  Ka- 
meaes  III.  in  the  "  Description  of  Egypt,"  1^  the 
French  aavans,  about  1812.  The  book  is  in  the 
Congressional  Library. 

The  art  was  veiy  {upnlar  in  India  in  times  of 
whooe  dates  we  i-an  only  guess.  The  Chinese,  also, 
were  early  in  the  field,  and  excelled  in  this  as  they 
did  and  do  in  whatever  requires  patient  ttnl  and  per- 
sistent, careful  manipulation. 

The  Egyntian  antiquities  referred  to  embrace  many 
different  colored  woo^  and  metals.  Among  the  Ital- 
ian artists*  black  and  white  woods  were  nrst  used, 
and  were  called  woreaeoea.  John,  Abbot  of  Venma, 
introduced  stained  woods,  and  thereby  added  to  the 
variety.  He  also  introduced  bnikliugs  and  attempts 
at  pers))ective  representation. 

Mar'TOn.  (Pyrolediaics.)  A  fiaper  box  strongly 
wrai)ped  with  twine  and  filled  with  powder  ;  it  is 
intended  to  imitate  the  report  of  cannon,  and  is 
fired  by  a  piece  of  quickmatch  projecting  exter- 
nally. 

SCai^MiUes'.   (FoMe.)  A  heavy  cotton  goods, 

embossed  in  the  loom. 

Mar-Mlla.   (Fabric.)   A  kind  of  twilled  linen. 

Mar-ail'ly-oar'riage.  A  naval  gun-carriage 
having  no  fore  trucks,  the  front  transom  resting  im- 
mediately on  the  ship's  deck.    It  is  used  iu  the 
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United  States  Navy  for  mounting  the  9-inch  gun  in 
broadside. 

Mar'tel-do-^ar.  A  hammer  aud  pick  forming 
a  battle-axe,  and  used  in  the  Middle  Ages. 

Mar'te-liao'.  A  amall  atone-hanuuer  (u,  Fi^. 
3032)  used  by  itcnlptorB  uid  marble-woricvn.  It  u 
pointed  at  one  end  and  aqua  re  or  diamond -shaped  at 
the  other. 

Marta-line'-ohia'aL  A  sculjitor's  uhisel,  driven 
by  a  mallet  or  hammer,  and  used  by  artists  or  work- 
ers  in  marble,    q  r  »  Ij  Fig.  S08i2,  show  several 

forms. 

SCar-tello-tow'ar.  (FMifieatitm.)  A  circa- 
htr,  isolated  tower  of  muoniy,  named  flrom  Mortella 
Bay,  Corsica,  where  a  tower  of  this  description  was 
taken  by  an  Eiiglixh  naval  force  in  1704,  after  a  pro- 
longed resiHtance. 

The  capacity  for  defense  excited  so  much  surprise 
and  admiration,  that  numerous  towers  were  planted 
along  the  English,  Irish,  and  Jersey  coasts,  in  an- 
ticipation of  the  invasion  of  Napoleon  I. 

The  tower  is  usually  about  40  feet  in  hight,  har* 
ing  two  stories,  and  a  shell-proof  nx>f  with  a  4^-foot 
jiarepet.  The  walls  are  6^  feet  thick  ;  the  tower 
story  is  for  stores,  magnzine,  and  retreat ;  the  second 
is  a  casemate  with  embrasures  ;  the  roof  in  armed  en 
barbctU  with  a  traversing  gun,  under  a  bomb-proof. 
The  towers  were  erected  on  the  coasts  of  Kent  with- 
in range  of  each  other. 

The  entrances  are  at  a  considerable  bight  above  the 
ground,  and  the  tower  hoH  a  ditch  an<l  glacis. 

Two  of  these  towers  are  on  the  plains  of  Abraham, 
as  outworks  of  the  citadel  of  Quebec. 

Mar'tin.  A  grinding-tool  consisting  of  a  bntis 
plate  with  a  flat  stone  facing.  An  opening  through 
the  plate  and  lining  allows  sand  t«  piss  througli  and 
insinuate  itself  between  the  martin  and  the  stone 
which  is  being  ground.    A  runner. 

Mar'tiii-et' ;  Maifnet.  (NatUicil.)  A  small 
line  on  the  leach  of  a  sail,  to  assist  in  handling  it  in 
fHirling. 

Mar'tln-gale.  1.  {Naaiieal.)  a.  A  lownratay  for 
the  jib-boom  or  fiyvM  jib-boom. 
The  ■tnariin^ale  of  the  former  passes  from  the  end 

of  the  jib-boom  to  the  dolphin-strUccr,  and  is  up 
by  setting  taut  the  back-rope.i  of  the  latter. 

The  fiying  jib-bomn  martingale  pa.<»es  from  the  end 
of  the  spar,  is  rove  through  the  end  of  the  dolphin- 
striker,  and  ia  set  up  in  the  head  of  the  ship, 

b.  A  perpendicular  spar  under  the  Iwwsprit  end, 
for  guying  down  the  headatays  of  a  ship. 

2.  {Harness.)  A  strap  from  the  nose-band  to  the 
girth,  to  keep  a  horse  from  throwing  the  head  or 
rearing. 

Or,  a  stra|)  passing  from  the  girth  or  belly-band 
and  forking  m  front  of  the  chest ;  at  the  ends  of  the 
bifurcations  are  two  rings  for  the  reins. 

Mar'tin'a  Bhella.  (Ordnance.)  Cast-iron  spher- 
ical shells  l>°^  with  loam  and  cow-hair  and  filled 
with  molten  iron.    Used  aa  an  incendiary  shell. 

Marr'er.  {Olaas-maHng.)  From  the  French 
inarbre,  marble,  a  slab  of  that  material  being  for- 
merly used.  A  slab  of  marble  or  cast-iron,  with  a 
jwlished  surface  and  supported  by  a  stand.  Upon 
It  glass  is  rolled  to  give  it  a  cylindrical  shape.  See 
Gla8»-bix)wiko.  It  sometimes  has  concavities  for 
shaping  glassware  when  blowing. 

BCauL  Crushed  or  ground  grain,  malt,  or  a  mix- 
tore  of  the  two,  steeped  in  hot  water  so  as  to  obtain 
an  infusion  consisting  of  the  saccharine  portions. 
The  resulting  solution  is  wort,  and  when  decocted 
with  hope  and  fermented  it  becomes  beer  ;  when  aim- 
plyfermentfld,  it  is  vxish  for  distillation. 

The  mash  of  the  Scotch  distillers  is  made  of  40 


bushels  of  ^nnd  barley,  and  20  of  crushed  malt ;  tids 
is  infused  in  750  gallons  of  water,  at  l&ff"  Fsh,  for 
from  1  to  4  hours,  and  stirred.  500  gallons  or  water 
at  190°  to  205°  are  admitted  at  intervals,  to  keep  nn 
the  best.  After  mashing,  the  infusion  is  sll«ired  2 
hours  to  settle,  and  ia  then  decanted. 

The  gruns  are  repeatedly  washed  to  extract  soln- 
ble  matter,  the  resulting  liijuid  being  boiled  down 
or  used  as  a  steeping  liquid  in  future  boilings. 

Maab-oocd'er.  A  stirring-troogh  in  which  tnsth 
or  wort  an  rtinvd  to  expedite  the  cooling  Thers- 


T%.anv. 


3tatk  or  Bttr  CocUr. 


tary  vertical  shaft  has  its  fans  and  stirrers ;  the  for- 
mer  cause  a  circulation  of  air,  and  the  latter  stir 
the  cont«>nts  of  the  shallow  circular  tub 

In  Fig.  8077,  coils  of  cold-water  pipes  are  rap- 
plied  from  an  axial  pipe,  and  discha^  into  an  an- 
nular chamber  annind  the  axis.  The  constant  stream 


j  of  water  keeps  the  coils  cool  as  they  revolve  in  the 

I  ■ 

I    Mash'tng.   Making  an  infusion  of  malt  (call<^ 

I  wort)  by  steeping  and  stirring  in  hot  water.    In  the 

manufaeture  of  vinegar,  the  cooled  wmi  is  feimraW 

to  form  malt-wathatgyle,  which  Is  acetified  Iqr/"* 

ing  or  storing. 

Mash-tun.  (Bretcing.)  The  vat  or  cask  in  wh-b 

melt  is  sbHiped,  and  from  which  the  sacchaiiiw  «"<■' 

tion  is  drawn.    A  mash-tub. 

Pliny  tells  us  that  the  Egyptians  made  hajl*? 

wine,  because  their  country',  being  subject  to  penw' 

ieal  overflow,  was  not  snitable  for  grapes.  The  GaoU 

also  made  beer,  and,  the  same  historian  infonna  n 
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were  the  first  to  use  yeast  for  raiaiDs  dongh  for 
bread.  The  "  froth  of  their  barley  wiue, '  he  cMh  it. 
This  was  probably  twelve  or  fifteen  centurieA  before 
the  people  added  an  infuaioa  of  hops  to  the  wort. 

Yeut  it  said  to  have  been  first  used  in  England 
for  brctd-Tnalcing  in  1550. 

Fig.  S078  shows  a  fonn  of  mash-tub  which  has 

rig.  8078. 


rotating;  and  revolving  stirrers  at  the  ends  of  an  arm 
which  u  revolved  by  means  of  gear-wheels. 
Fig.  3079  shows  a  componnu  tub  for  the  nse  of 


corn-meal  with  malt  in  making  beer,  or  for  mashing 
corn-meal  to  make  wash  for  distilling. 

The  small  tub  B  is  placed  higher  than  the  large 
tub  A,  and  is  filled  with  water  containing  a  quan- 


tity  of  com-meal  equal  to  the  quantity  of  malt  in 
the  large  tub  A.  Steam  ia  admitted  to  B  through 
perforations  in  the  coiled  pipe  B  at  its  bottom,  nnti] 
the  com-meal  is  entirely  dissolved  and  the  liquid  is 
clear,  like  sirup.  The  liquid  is  then  drawn  off  into 
A  through  pipe  C,  the  fluid  mass  being  kept  all  the 
time  in  motion  by  the  stirrers. 

In  Fig.  3080  the  vertical  shaft  of  the  rake  is  hol- 
low, as  are  also  the  aims  ;  through  perforations  in 
the  latter  a  current  of  air  and  steam  is  wiired  for 
the  pnqwHe  of  boiling  the  wort,  and  subseqnenUy 
a  refngerated  stream  m  air  for  the  purpose  of  cooling 
it.  A  stationary  perforated  pipe  in  the  vat  may  be 
the  medium  of  conveying  the  currents  aforesaid. 

Muk.    1.  A  face  covering. 

a.  A  wire  cage  to  protect  the  face  from  a  stray  cut 
or  thrust  with  a  foil  in  fencing. 

b.  A  face  covering  of  a  hu-  "8- 
morons  or  other  character  as  a 
diflguise. 

c.  A  face  protection  to  be  worn 
in  glass-works  or  foundrieu,  to 
protect  against  radiant  heat. 

d.  A  face  covering  with  a 
means  of  arreatins  particles  of  j 
metal  in  dry  grinding.  I 

«.  A  form  of  inhaler  which ' 
covers  the  face  and  affords  a 
wholesome  atmosphere  to  miners 
or  firemen  in  poaitions  of  dan-  Futdiig-MoMk. 
ger.    See  Inhaleb. 

2.  {Fortification.)  A  cover  of  gabions  or  earth  to 
protect  workmen  in  constructing  a  battery ;  or  » 
screen  for  a  battery. 

Masked  Bat^-y.  ifbrtifieaium.)  A  battery 
concealed  from  tlie  view  of  the  enemy  by  mantlets, 
bushes,  or  other  screen. 

Ma'Bon-xy.  The  art  of  so  arranging  stones  or 
brick  as  to  produce  a  rc^tar  construction. 

The  masontr  of  the  ancient  Egyptians  was  re- 
markable for  the  large  size  of  the  atones  employed, 
sometimes  as  much  as  thirty  feet  in  length.  They 
were  laid  without  mortar. 

The  Cyclopean  or  earlier  masonry  of  the  Greelta, 
some  remains  of  which  exist  in  the  walls  of  Mycenee 
and  Tiryns,  was  formed  of  large  and  irregularly 
shaped  masses  of  stone,  the  interstices  being  filled 
with  smaller  stones.  Tyrrhenian  or  Etruscan  ma- 
sonry is  also  composed  of  similar  atones,  but  so  fitted 
together  as  not  to  admit  of  smaller  stones  between 
them.  The  more  ancient  remains  of  Greece  and  Italy 
afford  examples  of  this  kind  of  masonry,  Peru  also 
affords  remarkable  instances  of  cyotojjean  masonry. 

To  this  succeeded  the  practice  of  making  the  beds 
horizontal  or  nearly  so,  out  the  vertical  joints  were 
irregular.  AU  the  preceding  were  laid  without  mor- 
tar. The  Phcenidan  ashlar  masonry  is  known  by 
its  bevel,  and  the  specimens  uncovered  at  Jemsalem 
are  of  surpassing  interest. 

The  Greeks  and  Romans  used  several  methotls  for 
walling,  an  the  optis  incrrtitm.  A,  Fig.  3082 ;  B, 
opus  reticulatum,  formed  of  Hquare  stones  laid  diag- 
onally ;  C,  isodomon,  in  which  the  courses  were  of 
equal  hight ;  D,  paeudiaodomon,  in  which  they  were 
nneqnal;  E,QTWKemplectum;  F,'Rtatimanpleetum, 
of  coursed  work  on  the  outside,  the  interior  being  of 
rubble.  In  these  the  stones  were  small  and  laid  in 
mortar.  Where  lai-ge  stones  were  used,  no  mortar 
was  emplojred.  The  ttoman  emplectum  found  in 
England  has  sometimes  courses  of  tiles  built  in,  as 
shown  at  O,  H  represents  wide-jointed  nutsoniy. 
And  /  a  combination  of  wide  and  close  joints. 

In  a  few  of  the  earlier  English  buildinss,  considered 
by  some  to  be  Saxon,  the  quoinst  the  door  and  win- 
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(low  jambe,  ajul  occasionally  some  other  parts,  were 
formed  of  stones  alternately  laid  flat  and  set  up  end- 
wise ;  the  latter  were  usually  much  longer  than  the 
others.    This  is  termed  long  and  thort  work  (J). 


Muonry. 


In  the  Norman  period,  herring-bone  work  {K)  wag 
frwiuently  employed  in  nibble  walls. 

The  8ton»^s  used  during  the  Middle  Ages  were  nel- 
dom  larger  than  could  be  lifted  by  two  or  three  men. 


The  various  kinds  of  masonry  employed  in  modem 
practice  may  be  divided  into  three  principal  cUssn : 

XuMlt  iBork  {Dj  in  which  the  stones  are  not 
squared. 

Courted  work  {M),  in  which  the  btoues  an  squared 
more  or  leas  and  »et  in  courses. 

Ashlar  {N),  when  each  stone  is  squared  and  dressed 
to  given  dimensions. 

0,  nibble  with  cut-stoue  plinth,  quoins,  pieis, 
and  coping, 

P,  ashlar  facing  filled  in  with  rubble. 

Q.  The  stones  of  equal  thickness  Isid  alternately 
header  and  stret4:her.  The  length  of  each  stone  is 
double  its  width. 

R,  a  kind  of  masonry  met  with  in  Italy,  composed 
of  alternate  courses  of  headerfi  and  stretchers. 

The  following  arc  some  of  the  technical  terms  em- 
ployed to  designate  various  species  of  mason-work. 

Dreesing  is  the  working  on  the  faces  and  beds. 

PloM-aahlar  ;  rubbed  smooth. 

Uammer'dretaed ;  squared  and  picked  by  the 
hammer. 

Broached ;  hewu  by  mallet  and  rhisel. 
Tooled  or  drove;  the  surface  worked  iu  paralld 
flutes. 

Jtandom-tooled  ;  the  tooling  irregular. 
Biiosied  or  chiseled  ;  wrought  by  a  narrow  chiseL 
Higged;  dressed  with  a  pick  or  pointed  hammer. 
Rough;  axed  on  the  face. 
Rtibble  ;  a  filling  in  with  irregular  stone. 
Boiclder;  made  up  of  rounded  unwrought  stones. 
Parjxnnt ;  squared  stones  laid  in  counies,  with 
courses  of  headers  at  intervals  of  say  five  feet. 
The  largest  stones  ever  placed  iu  a  wall  by  the 
ng.  soea 


Srmt  nt  BanAtk 


hand  of  man  are  probably  those  in  the  fonndstioiu 
of  the  west  and  north  si<lea  of  the  temple  of  Baal- 
bek.   Thompson  says  :  — 

"  The  first  tier  above  gmuud  consists  of  stonrs  of 
different  lengths,  but  all  above  12  feet  thick  and  the 
same  iu  width.  Then  come  thi-ee  stones,  each  more 
than  S3  feet  long.  One  of  them  lies  in  the  quarry, 
where  it  can  be  vieweti  all  round  and  meattureil  easi- 
ly. It  is  14  X  IQ  and  09  feet  long.  It  is  1^  miles 
distant  from  the  temple."  The  atones  are  so  well 
squared  and  jointe<i  that  it  is  difficult  to  find  the 
crack,  which  indeed  will  not  n<)mit  the  blade  of  a 
knife.  Dr.  Thompson  states  he  quite  overlooked  it 
at  first,  anrl  su)tj>oml  the  stone  to  be  120  feet  long. 

The  foundation 'is  much  older  than  the  Greek 
temple  which  vas  built  upon  it  and  occupies  a  por- 
tion only  of  the  area.  The  stones  of  the  former 
building  are  believed  to  have  been  cut  up  to  form 
the  shaftii,  capitals,  etc.,  of  the  Corintliian  temple 
RubKequeiitly  built.  The  original  was  probably  the 
work  of  that  great  Asiatic  nation  of  which  the  Phce- 
uician  people  was  an  outlying  branch,  and  possibly 
Arabia  the  home. 

Ma'son's  and  Bricklay-er'a  Tools  and 
Work. 
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DIatotil. 

Abamnnii: 

DiaehargltigHiirh. 

AbrniTOir. 

I>og'a- tooth. 

Ababnent 

Dook. 

AriKofna. 

Door-atone. 

AlgnUle. 

Dora. 

Uatmaler. 

DovetalllBC. 

Amandala. 

BnA. 

Ancoo. 

Drearioga. 

Atch. 

M^tona. 

AnUToIt. 

DrtiBi-eiub. 

Ashlar. 

Drramb 

AmIkl 

Dmrf-waO. 

Bukar. 

iMrth-table. 

BmMue. 

Anbattlad. 

Jtmbramre. 

Bankor. 

bnpleetnm. 

Bum  cuuite. 
But 

EstntdoM. 
>toa  guard. 

Birr*!  vanU. 

rektber. 

Bmt 

BkttMT. 

Vlreplaice. 

Wre-proDf  itractai*. 

lliMia  imiin 

FtaK.stoiMi, 

Bed 

rtet-hand. 

BeddlM-rtcMMi 

rilnt-waU. 

Belt 

Vloat-atooa. 

B«ton. 

VoMlug. 

Blue  tarqnliL 

OaUe. 

Boester. 

Oand-rib. 

BoaaUnl^chkal. 

Odato. 

BoQd. 

Oarratlnc. 

Bood-tttoDa. 

Oavri 

Bowl-tianbw. 

Oeoatatle  Hdi. 

BotdroHOM. 

OnuHng. 

Bon. 

GFOoUog, 

Hacking. 

Bow. 

Huk-berrow. 

Bovldar-wBlL 

Hftodiaw. 

BvMet-wsll. 

Hinging>biittmaa. 

BrMcte. 

Haadar. 

Headlng-coiirae. 

BrfekUyar'i  hammer. 

Heart-bond. 

Brtck-nogsiog 

Herri  ng- bone. 

Brtek'trinnMr. 

IIewn-«toM. 

Brid^a-itoaa. 

Hod 

BrBid-BtoD& 

HoUng. 

BrootMle. 

Heok-tooL 

Sarin. 

Hongtiette. 

Barit-ha—w. 

Camber^Up. 

llydrulkt  oenent. 

HydiMlk)  Use. 

Cantilerw. 

Hjdroetatk  arch. 

CMoent. 

Impost. 

Cb^bond. 

Ineartam. 

ChamtoUog 

I&onwtatlon. 

Chano^ng^nmchlite. 

Incroatad 

CtaaDDeMrra. 

iDtndoa. 

Ch«rrii«-cbM. 

Inrert. 

Chtael  in  maiMiiM. 

loTarted  mnh. 

Obwlum. 

laodoinon. 

Ciper-tnniML 

Jaek-arch. 

Clwy. 

Janib. 

CUnker. 

Jaaper. 

Clow. 

Rluateivd  avrit. 

Jamie. 
Jolnlor. 

Cob-valL 

Jo)nttng<mle. 

CoRer-vork. 

Karcl. 

ColnmfaMia. 

Karrtooe 

CmmbwarB. 

KInah. 

Concrete. 

Knapplng-haamir. 

KoabbiDg. 

Cortwl 

I«Wlnf. 

Corbd-tabla. 

lAph  lama 

C  >r.IOD. 

Later. 

OoaDler-fml 

Ladgement. 

Coantermnn 

Lei:^. 

Coanier-nuiU. 

Lenl 

UannteM. 

Uwti. 

Conna. 

Liranex. 

CooMd  mawni?. 

Une-pia. 

Conned-mbbla  ihuoott. 

Liner. 

Gonarinet. 

Iiocknuid. 

Uom. 

Lanctta. 

COflBg. 

LDthataa. 

Oraai^. 

LrchiMneiM. 
Halkt. 

Cnadng. 

Hftolri. 

Cma-boiid. 

Haitle  ArtMcUl 

Cffwgpriager. 

Marble-conent. 
HarblB^fTtiidlng  marhlne. 

CDaUon. 

HartilelilnK  uLtte. 

Muble-pnllihlng  miiehlne. 

Marble  relief-work , 

CataUme. 

HarbleH.  Ptayhvc 
Harble-wOTkn*ii  Aiaa. 

Dead-dne. 

D«ad-wdL 

Mari>W.«orkiDf. 

Hamia. 

MannonttuDi. 

HartellDe  ohM. 

Hartellne  banmer. 

Blartln. 

lfaaoDT7. 

Matrix. 

Moelloa. 

Monolith. 

Hort»r. 

MortaMampeiliif  machine. 

Hullkm. 

Nigged  aahbir. 

Nog. 

ObelMt. 

Offset. 

Opaa. 

Pane  marble. 
Parpolnt-woik. 

Parting-tool. 

Party-waU. 

Perbeod. 

Pbik4iamnier. 

Pi«L 

Ptatra  dara. 
Plnnlng-ln. 
Plat  wofk. 

Pitch. 

Pitched  worii. 
Plaatar. 

PiinUi. 

Ping  and  tathar. 

Plumb. 

Point 

Pointer. 

Potnttug. 

Porphyry. 

Poyntel. 

Pomiolana. 

Protean-atone 

PwadlaodooMMi. 

Puddlng-etona. 

Pugging. 

runcbeon. 

Pnt-lcw. 

Qnanri. 

Quarrying.  ' 

Quoin. 

IWter. 

lUUng-pkce. 

Regntlng. 

IteDerlng-arch. 

Reredoe. 

Retalning-wsll. 

Reticulated  wan. 

Katbmlatum. 

Kensl. 

Revetment. 

Ridge-tUe 

Ripper. 

RIpplng-bad. 

RIp-np. 

Hock-drfU. 

Round-noaa  cUwL 
Rublrfng-none. 
Rnbbke  maaonry. 
Runner. 
Rttitkatlnn. 
Ruitlc  qnoln. 
Rustic  work. 
Saddle-badi. 
Ba^tto. 

BTabbllng-buiinn, 

Sragllola. 

ScantliDg. 

Stapple. 

Searcement. 

Scraper. 

f^w- plate 

S^nteutal  aivii. 

Botklicular  arch . 


Serpentiiw. 

Skew, 

Skow-baek. 

BUffliDg. 

Slab. 

Slate. 

Slate-cutler. 

glata-naklng  maoblne. 

81at»-pancU. 

SMe-trlmmlns  machine. 

Slatt. 

Slushed. 

Sofllt. 

Spall. 

Span. 

Bpaadrd. 

Spandrel-walL 

Spire. 

Springing. 

Square. 

Squlneh. 

Stabbhig. 

Steenlng. 

Stereoa'atk  arch. 

Stooe.  Artlflclal 

StMte-am 

Stone-boat. 

Stone- breaker. 

Stone- brtnlier's  liamner. 

Stona-bcUge. 

Stone-ohanneUug  machlno 

Btame-cruaber. 

Stooe-cutting. 

Stooe-dreraing  mai^hlne. 

Slon»4rllling  machine. 

Btone-gatberer. 

SEcoe-grindlng  machiM. 

Stone-hammer. 

Slane-moldlnir  machine. 

9tone>p(dliihlng  uiacblBe. 

StoDe-preserring. 

Stone-aaw. 

Stone-rearel. 

Stoneware 

SlmB^Ing 

Stralgbt«rcli. 

Btrrtcber. 

St  retchlng-conrfet 

8tr1ng-4winc. 

Stucco. 

Sumniar 

Tsiiaie. 

TerMatcd  pnwenb 

Tertlng-aMjchime. 

Throet. 

ThrcHigh  etooe. 
lie-waU. 

nie 

Tlle-cmrii^:. 

Tile-EnactaliM. 

Tln-eaw. 

Tocllns. 

Toothing. 

TrapMoldal  wall. 

Tivsi. 

TmTertlne. 

Underplntilag 

UndetsetUng. 

Vnnlt. 

Tault-corer. 

Tault-UgliL 

Veneering^ntitite. 

Viae. 

VouMoir. 

Water-table. 

Wall. 

Wing- wall, 
mthe. 
WooJ-brtck. 
Worm. 


Ma'Bon'B-4eT'el.   A  plumiiipt-leTel. 
Mas'sl-cot.    (Glags.)    The  manufacturer's  natne 
for  the  protoxide  of  lead  used  iii  niakiiig  flint- 

Mas-aool'a-boat   (yaulical.)    A  bont  of  thf 

Onromsndel  const,  adapted  to  be  beached  on  the 
sitrf-braten  shore.  The  planks  are  sewed  together 
with  coir,  over  wad«  of  coir  which  press  upon  the 
seams.  They  arc  30  to  35  feet  long,  10  to  11  feet 
b«un,  7  to  8  feet  deei>,  and  are  rowed  by  12  men. 
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oara  double-banked,  and  a  Bteeraman  with  an  oar  at 
the  stem. 

fiCut.  {Nauiieil.)  A  long  spar  planed  amid- 
ihip^  nearly  perpendicuUrlv  upon  Uie  xeebou,  and 
serving  to  support  the  yariu  and  gaffs  to  which  the 
sails  are  bent. 

Masts  are  known  by  a  variety  oT  terns  which  de- 
fine their  position  or  relation. 

A  mast  consisting  of  one  piece  is  tpoU-mtut. 

Masts  are  also  known  as  ringte-tree  masts  or  made 
masts. 

Masts  for  tarae  vessels  are  composed  of  several 
iiieces,  about  1  loot  snnare,  with  roanded  segmental 
lengths  on  the  outaide,  and  the  whole  ^circled  at 
intervals  by  hoops.  The  middle  tree  is  the  spindle. 
The  Jitftst  are  the  stde-ti^s. 

With  two  masts  :  the  larger  is  the  matn-mast,  the 
smaller  is  the /ore-mast  or  tne  mtzzen-mast,  sccord- 
ing  to  its  position  relatively  to  the  tnain-mast. 


This  rule  is  thns  stated  by  the  authorities,  but  is 
not  alwavs  aflhered  to  in  practice. 

B'-if/s,  by  this  rule,  have  fore  and  main  masts. 

The  ketch,  bri^ntiiie,  sail  Khooner  have  main  and 
mixzen  masts. 

With  three  mists :  they  are  called  /on,  tnajn, 
miaen. 

With  four  masts:  they  are  called  /ore,  main, 
main-misKn,  bonaventure-miacn. 

The  prounrtions  of  the  iliffprent  inaitts  to  each 
other  are  anout  as,  — ' 

Mizzen,  7  ;  main,  10  ;  fore,  9. 

The  portions  of  a  mast  consisting  of  several  spars 
are  termed,  — 

The  lower-mast,  top-matt,  top-gallaiU  matt,  royal' 

The  hight  of  a  lower-mant  has  three  nubdiviaions : 

The  hotmng  ;  from  thw  heel  to  the  iipper  deck. 

The  hounding  ;  from  the  deck  to  the  hounds. 

The  head;  from  the  hounds  to  the  cap. 

The  hrel  of  a  mast  is  its  lower  end,  and  rests  in 
the  riep  on  the  keelimt. 

At  the  deck  it  is  supported  by  earlingt  and  beamx. 

Above  the  deck  are  cleats  called  yirtnent  which 
form  a  rim  around  the  dK;k-opening. 

.\t  the  hmtnda  the  rigging  is  secured  to  the  mast. 
The  mast  is  stayed  by  /ore-sfay^  back-ttayt,  and 
ahraudi. 

The  head  la  the  portion  to  which  the  lower  end  of 
the  topmast  is  secured. 


The  ia  the  block  at  the  head  of  a  mast,  which 
forms  a  yoke  for  the  attachmput  of  the  upper  nut 

thereto. 

The  hounds  are  cheeks  supporting  the  tratU-irus. 

The  trtttle-trea  are  fore  and  aft  timbers  to  inp- 
port  the  top. 

The  eroaB-treet  are  timbers  lying  athwartship  and 
scored  down  upon  the  tretth-ireea. 

The  is  a  flat  platform  to  spread  the  shrouds  o( 
the  upper  mast,  and  for  other  purposes. 

On  the  sides  of  the  top  are  fuUock-plaies,  hsvinf; 
holes  through  which  rmss  the/uttoot-sArou^  whose 
lower  ends  are  ascnrea  to  the  cluiji-neeklaces  on  the 
mast  below  the  hounds. 

The  ^  is  a  transverse  key  passing  through  the 
heel  of  the  topmast  and  resting  on  the  treslU-trets. 

Iron  masts  are  made  hollow,  the  plates  of  the  shell 
being  single-riveted  at  the  lon^tudinal  joints  and 
double-riveted  at  the  circulai- joints.  Internal  ittiff- 
ening  riha  and  bncis 

Erevent  flexure,  ool- 
ipse,  or  torsion. 
Tiipod  masts,  in* 
vent«a  by  Captain 
Coles,  English  Nivy, 
have  three  divnging 
legs,  and  obviate  the 
OBB  of  standing  rig- 
ging- 

A  fr^vm'^mast  is  a 
small  msst  abaft  the 
mizcen  to  carry  a  ^tf. 

A  fpeMcer-mast  u  a 
Mniilar  spar,  abaft  the 
/ore  or  the  main  mist 
A  J^ger  is  a  small 
mast,  erected  on  the 
stem  of  a  yatel,  a  ves- 
sel whose  rig  in  other 
respects  is  that  of  a 
ciUter. 

Fig.  8084  shows  the 
various  spars  and  the 
most  important  ropes 


of  a  full-rigged  ship. 
1,  bowipiit. 

3,  Jib-boom  ami  OjrlDg-JIb 
boom. 

8,  martlfigale-booui . 
i,  ftnv-BHMt. 

6.  faW  tOpMSit 

6,  Ibn  (apfsUant  and  rojal 
mut 

T,  maln-niMt. 

8,  malB-to|mai(. 

9,  main  topgaUant  and  rojul 
mast. 

10,  mlMm-OMt. 

11,  mlssea-lopsMwt 

13,  mtMSD  toniOlaat  and  roy- 
al iiMHt. 
18,  apniitieripir. 
U,  upaakcr-boaiB. 
16,  fon-oust  tnatl»4iMii. 
16,  fbre-mart  cap 
IT,  fore- topmast  trutki  trses 

18,  Ihre-topmaM  «ap. 

19.  mmln-mut  trafltU-tms. 


84,  mbMn-topMll  jaii. 

85,  mlaeo-to|gBUant  jwL 

86,  Ibrwtaj. 

St.  full  liiiaiiiililsj 

SS.JIb-rtar- 

8U,  ft>n>ioKallantalv. 

40,  llylni-Jl%  itaj. 

41,  tbrv-nyal  atay. 

42,  Ibre-IltU. 

48,  fbre-bntoi. 

44,  fOR-tOIMll  lift*. 

45,  lbK-tnp«Il  bnM*. 

46,  foro-topKBllant  tttls 

47,  fbn-topialkut  biam. 
4S,  fbre-rlggl&f. 

49,  fon-topmart  bnckftar*. 
60,  fcm-Wpgallaiit  hwkFtii& 
SI ,  ibK-nrai  backrtsj 

62,  maiD-ftaj. 
68,  main-topmast  stay. 
64,  maJn-topgalhiit  sta;. 
66,  msln-roSml  ftsj. 

66,  maln-Hllt. 

67,  m«lo-hrBc««. 


20,  maio-mwit  cap 

21,  maiD-topmHt  tnatlMnflB.  68,  mln-topmU  Hfls. 
92,  malo-topmart  cap.  68,  mahi-ttqmll  brace*. 
28,  miaan-nast  tmile-tTMS.    00,  maln-topgailaBt  Kftf. 
34.  mimtn-mart  cap.  61,  main-topaailant  bneca 
26. mine*  lopaasnt  twttls  twss.g,  naln-rigptig. 


26,  mlzKB-tofnaat  rmp. 

27,  fbre-yard. 

26,  fora-lopmll  yard. 
20,  fbn-topgallBDt  yaid. 

80,  maln-ywd. 

81 ,  maln-topmll  yafd. 
83,  iMin -topgallant  yatd. 
88,  cTMi-jack  yard. 


68,  mof  a-toaoMst  teckrtayi- 

64.  mabt-toppkUaat  taUva 
06.  main-nyal  faaekatva 

65,  cro«ft.>cl(  Hfti. 

67,  mineii-tap«ail  Hfls. 

68,  mimeo-topMll  bnma 
60,  mI»D-tapgallant  lifts. 
70.  mtnao-topialkBt  btMi. 
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n,  mlaeo-ctey.  78,  MulgB-hKlUudii. 

7S,  mineo-topntact  rtqr.  79,  npuilnr-pakk  hBlllarda. 

78i  miaea-rojkl  atuj,  80,  Jib-boom  martlDgalMrtkj. 

74,  ntaaiMhnadi.  81,  HylDg  jib-boom  mwtlng«l»> 

TIT,  mini  ImiiiiMl  liiiliiiliji  it^. 

78,  iniBen-rojal  backftaqra.  82,  nMLrtiugftle  buk-rope*. 

77,  tpaaker-TaBgi.  88,  bobcuja. 

GajHty's  mast,  English  patent,  1826,  consisted, 
inateaa  of  a  single  pole  or  spar,  uf  a  {tair  of  span 
stepped  into  the  ends  of  the  beams  and  uuiting  at 
the  crosstrees,  forming  an  isosceles  triangle.  B^ng 
hinged  at  the  deck,  they  were  desigued  to  be  lowered 
fore  and  aft,  depending  for  their  stability  in  use 
Qpon  tlie  stays. 

Shuldham's  leToMng  mast  (English  [latent)  ia 
capable  of  rotation,  so  as  to  present  the  sails  in  the 
required  direction  by  rotation  on  its  axis,  instead  of 
reeling  the  yards. 

Here,  as  in  re^pird  to  many  other  subjects,  the 
Greeks  credit  Dedalus  with  the  first  invention. 
How  many  centuries  previously  the  rivers  of  China, 
the  Ganges,  and  the  Nile  bad  been  dotted  with  sail- 
ing cmft,  it  is  impossible  to  say.  A  part  of  the  com 
which  Joseph  collected  was  prubably  brought  in 
asiling-Tessels  to  the  depot,  over  400  years  oefore 
the  date  of  the  Athenian  mechanic. 

learns,  says  Pliny,  was  the  person  who  invented 
sails,  and  Dndalos  the  mast  and  yards. 

The  ships  of  antiquity  dependnl  more  upon  row- 
ers than  sails,  but  were  provided  with  masts  and 
sails  as  accessorica.  Upon  the  Kile,  the  barges  were 
propelled  by  sails  generally,  excepting  that  numer- 
ous class  which  partook  of  the  character  of  rafts, 
were  floated  down  the  river,  carrying  produce,  and 
were  not  retumetl  up  stream.  One  mast  and  one 
sail,  the  latter  depending  from  a  yard,  is  the  general 
feature,  though  a  plurality  of  masts  was  not  uncom- 
mon, especially  with  laive  vessels,  such  as  the  gal- 
ley built  by  Archimedes  for  Hlero  of  Syrscase.  It 
had  8  decks,  towers  on  the  bulwarks,  stables,  libra- 
ries,  baths,  fish-ponds,  a  crew  of  600  men,  and  a 
main-mast  that  came  from  England.  This  was  about 
240  B.  c.  (Sue  SHtP.)  Syracuse  wss  captured 
Marcellns  212,  and  Archimedes  slain.  Trie  mast  u 
presumed  to  havfl  been  brought  by  the  Ph(»iician 
or  Carthaginian  navigators  from  England,  as  those 
maritime  nations  were  yet  in  existence.  Poor  Tyre 
had  been  desolated  by  Alexander  100  years  before, 
but  the  people  dispersed  around  the  Mediterranean 
were  yet  active,  and  Carthage  had  not  fallen  before 
her  imperial  rival,  remorseless  Rome. 

In  the  time  of  Isaiah  the  masts  were  strengthened 
with  shrouds  from  the  deck  or  bolwoib.  A  few 
years  later  we  read  that  the  Tynans  obtained  cedar 
roasts  from  Lebanon,  as  no  douot  they  had  been  do- 
ing for  1,000  yearn  before  Ezekiel  wrote.  The  plank- 
ing of  the  vessels  was  "fir-trees of  Senir"  (Hermon), 
calked  by  men  of  Gebal ;  the  oars  of  oak  from  Ra- 
shan  ;  the  rowers'  benches  of  ivory  from  the  "  lutes 
of  Chittim"  (some  western  land  on  the  African  coast). 
The  sails  were  fine  liuen  of  Egypt,  the  awnings  of 

Jurple  and  blue  Mma  "  from  the  Isles  of  Elishah.'' 
oeephus  identifies  the  de-sceodants  of  Elishah,  the 
eldest  son  of  Javan,  with  the  ^liaus.  So  Greece 
furnished  the  Tyrian  dye.  Lydia  of  Thyarira,  a 
seller  of  purple,  was  converted  a.  d.  63,  under  the 
preaching  of  Paul  of  Tarsus.  This  was  in  or  near 
the  ancient  jEolia,  so  that  the  local  profession  was 
yet  preserved. 

lus|-oaTliiic.  (Shipbuilding.)  Large  timbers 
at  the  side  of  the  mast-rooms  that  are  left  deep 
enough  to  receive  the  cross-chocks. 

Bus'tar-key.  A  key  which  commands  many 
locks  of  a  certain  set,  the  keys  of  which  are  not  in- 
terchangeable among  themselves.  While  neither  one 


(iVo.  4}  MatttT'Kty. 


of  a  series  of  keys  8086. 
may  suffice  to  o^n 
any  lock  besides 
the  one  for  which 
it  was  construct- 
ed, 8  master-key 
is  one  which  may  opente  anv  one  of  the  set  In 
the  annexed  series,  the  key  No.  4  is  master  of  the 
locks  for  which  the  keys  Nos.  1,  2,  and  8  are  spe- 
cialW  constructed. 

Mos'ter-tap.    A  tap-«crtto. 

Mas'tar-wheeL  The  main  wheel  in  a  machine 
which  a£ts  es  a  driver  of  many  parts.  Such  is  the 
large  cog-wheel  in  a  horse-power  which  imparta  mo- 
tion to  a  circnUr  system  of  pinions.   See  Hobse- 

POWKR. 

Mut-hole.  (I^ipbuilding.)  A  hole  in  the  deck 
to  receive  a  nuut.  It  is  of  larger  diameter  than  the 
mast  by  double  the  tbickneits  of  the  wedges  which 
hold  the  mast  in  position. 

The  framing  of  the  most-hole  consists  of  /ore-and- 
a/t  yartnen,  cntt-parbiert,  and  comer-choeks. 

mst-lioop.  A  circular  band  to  which  the  Inff 
of  a  fore-and-aft  sail  is  bent, 
and  which  slips  on  a  spar  in  ng.8066 
raising  ami  lowering.  In  the 
example,  the  hoop  is  composed 
partly  of  woo<l  and  paruy  of 
metal,  the  metoUio  portion  be- 
ing provided  with  motion  roll- 
ers. 

Maatt-cm-tor.  1.  A  small 
machine  to  cnt  up  meat  for 
aged  persons  or  those  who  have 
lost  tneir  teeth  or  the  power  of  Maet-Hoop 
chewing.  It  is  screwed  to  the 
table  ;  the  food  is  fed  in  at  the  top,  and  a  crauk  to 
which  t  nnmber  of  sharp  knives  are  attached  is 
turned  in  opposition  to  a  number  of  stationary 
ones.  This  minces  the  food,  and  deposita  it  on  the 
jilate  of  the  person.  Food  cut  up  in  this  maimer 
retains  all  the  nourishing  qualities.   The  interior 

VIg.  8087. 


of  this  machine  is  lined  with  porcelain,  and  is  eaiiily 
kept  clean.  See  Ueat-chopfbr  ;  Meat-cuttkk  ; 
Sa  usaoe-k  ach  ike. 

2.  The  machine  which  kneads  the  raw  caoutchouc 
to  render  it  homogeneous. 

Mut'in^HdMara.  A  hoisting  device  consisting 
of  two  spars  and  one  or  more  guys,  used  to  elevste 
masta  on  end  to  put  them  in  position  aboard  vessels, 
or  pflniove  them  from  vessels.    See  Shkahs. 

Maat-^prop.  A  spar  forming  a  lateral  support 
for  a  mast  when  a  ship  is  careened. 

Bfaat-aorap'er.  A  tool  for  scraping  masts ;  it 
is  usually  a  triangular  plate  with  an  edge  whose 
bevel  is  away  from  the  handle.  Ite  edge  is  some- 
times partly  concave,  to  more  nearly  fit  the  contour 
of  the  mast. 

Maat-atqp.   A  socket  at  the  foot  of  a  mast. 
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n(.a»8. 

...  1 

Mast-Seraptr. 

Mait-taokle.  {Nautical.)  a.  Purchaaes  naed 
iu  putting  up  or  sending  down  masts. 

b.  Purcbaues  attached  to  the  nust  for  lifting  or 
lowering  boats,  getting  in  freight  or  stock,  bulky 
stores,  machinery,  bhibber,  etc. 

Mast-tmnk.  {Nautical.)  A  box,  in  small  ves- 
sels, in  which  stands  the  mast 

Mat.  1.  (Nautical. )  A  wad  of  woTcn  or 
thrummed  jank.  Used  to  secure  standing  rigging 
from  the  friction  of  yards  and  ropes. 

2.  {Domestic.)  a.  A  rug  of  straw,  rushes,  husks, 
coir,  junk,  hemp  ;  a  tufted  fabric  of  these  materials 
or  of  wool  ;  a  akin  with  the  hair  or  wool  on  ;  a  set 
of  slats,  etc.  Mats  are  for  cleaning  shoes  at  h  door  ; 
keeping  the  feet  from  a  cold  floor,  as  in  cars  or  halls, 
and  elsewhere  ;  covering  up  plants  against  frost,  «to. 

b.  A  small  piece  of  oil-cloth,  fabric,  or  worsted 
work,  to  place  beneath  a  hot  dish  or  wet  pitcher,  to 
pn»erTe  the  polish  of  a  table. 

3.  (Photography.)  An  ornamental  plate  or  passe- 
partout laid  over  a  dHguerreotype,  etc.,  and  forming 
an  oral  or  other  symmetrical  border  to  the  picture,  as 
well  AS  keeping  the  plate  from  abrasion  by  the  glass. 

4.  (Metallurgy.)  An  alloy  of  metals  in  a  crude 
form,  in  the  process  of  reducing.    Matt,  vuUtf  . 

Matoh.  1.  A  splint  or  strip  of  combustible  ma- 
terial, usually  wood,  one  end  of  which  is  dipped  in 
a  composition  that  ignites  by  friction. 

The  earliest  and  most  primitive  way  of  obtaining 
fire  by  artificial  means  seems  to  havei  been  that  still 
in  use  among  the  South-Sea-Islanders  and  other 
savage  tribes,  by  rubbing  two  sticks  of  dry  wood  to- 
gether. To  this  succeeded  the  flint,  steel,  and  tin- 
der-box, and  to  them  various  forms  of  friction- 
matches  and  chemical  devices. 

The  word  "  matches  "  recalls  to  our  memory  the 
slips  of  pine  with  their  ends  pointed  and  dipped  in 
brimstone.  This  was  the  old  associate  of  the  tinder- 
box,  with  its  flint  and  steel,  of  which  the  rising  gen- 
eration knows  nothing.  A  mtUch  now  means  a  little 
square  or  round  splint  dipped  in  a  composition 
wnich  explodes  by  friction,  and  renders  the  flint, 
steel,  and  tinder  unnecessary.  There  were  several 
steps  in  the  progress  from  one  system  to  the  other, 
as  we  shall  see.  For  a  description  of  a  scries  of  in- 
ventions which  preceded  malchet,  see  Liohtimo- 

UKVICRS. 

About  1820,  the  first  attemot  may  be  said  to  have 
originated  to  dispossess  the  ola  flint  and  steel  dynas- 
ty, though  as  long  ago  as  1677  the  German  chemist 
Kralft  had  indicated  the  uses  of  {phosphorus  for  pro- 
curing light  or  fire.  Boyle,  at  this  peiiod,  descnbea 
it  as  "  a  factitious,  self-shiiiing  substance,"  procur- 
able in  small  quantities  at  great  expenditure  of  time 
and  labor.  In.  1680,  Godfrey  Hanckwitz,  at  his 
laboratory  in  Southampton  Street,  London,  manu- 
factured and  sold  large  rfuantities  of  phosphorus  for 
the  purpose  of  striking  light. 

About  1825,  the  hydrogen-lamp  was  invented  Inr 
Dobereiner,  a  Qemian,  and  was  long  in  favor.  It 
consisted  of  a  piece  of  spong}'  platinum,  which  was 
rendered  incandescent  by  the  passage  of  hydrogen. 
See  Hydrookn-lamp. 

About  the  same  time  we  hear  of  a  composition  of 
phosphonis  and  snlphur  placed  in  a  vial,  and  used 


by  dipping  a  match  and  then  rubbiog  the  co 
tion  on  the  cork  to  excite  ignition. 

Then  followed  the  match  dipju-d  raccoKi' 
sulphur  and  then  in  a  mixture  of^  sugar  and  c 
of  potash.    These  were  lighted  by  dipping 
phuric  acid. 

The  "  Promethean  "  matches  were  made  of 
of  paper  treated  with  sugar  and  chlorate  of 
ana  a  small  cell  containing  sulphnric  arid, 
cell  was  broken  with  a  pair  of  pliers,  and  tl 
ignited  the  composition  by  contact  theren-ith. 

Next  (about  1834)  we  find  the  "  Lucifets," 
wei-e  coated  with  a  mixture  of  sulphide  of  an 
and  chlorate  of  potash  made  into  a  paste  will 
water,  and  ignited  by  draw-ing  between  the  s 
a  folded  piece  of  sand-paper. 

The  "Congreve"  next  appeared,  in  whict 
phoms  was  substituted  for  sulphide  of  antinw 

In  March,  1842,  Eeuben  Partridge  patentw 
chine  for  making  splints. 

1845,  Schrotter  of  Vienna  discovered  amorp 
allotropic  phosphonia,  which  rendered  the  m 
tun*  less  unhealthy,  and  the  matches  less  dan 

The  process  of  manufacture  is,  according  t 
linson,  as  follows  :  — 

Thick  pine  planksi  are  cnt  into  blocks  by  i 
lar  saw,  and  these  are  divided  into  splints  by 
of  lancets  iu  a  reciprocating  frame,  which  so 
face  of  the  Mock  to  a  certain  depth.  A 
shaped  knife,  cutting  the  whole  width  of  the 
then  swings  round  and  severs  the  row  of  i 
This  produces  square  matches. 

Circular  matches  are  made  by  pressing  thi 
against  a  plate  having  circular  perforations, 
ters^ces  between  which  are  beveled  so  as  1 
cutting  edges. 

As  the  splints  fall  from  the  cntting-machin 
pass^down  a  shoot  into  nn  apartment  helow, 
thc^  are  tied  np  in  bundles  of  half  a  grosi 
which  they  are  dried  in  a  hot  room. 

£acli  end  of  the  bundle  is  next  dipped  in  a 
melted  sulphur,  and  another  string  is  tied  aro 
so  that  when  divided  by  the  circiilar  saw  twi 
plete  bundleji  are  formed.  They  are  now  dij 
the  phosphorus  composition,  the  ingredients  ol 
vary  somewhat  among  different  manufacture 
consist  essentially  of  nearly  eejual  proportw 
phosphorus,  glue  or  gum,  and  line  sand  (whi 
preferable),  with  coloring  matter  added,  the 
mixed  with  water.  Heat  is  applied  in  incorpt 
the  materials,  and  the  vessel  containing  tl 
maintained  at  a  temperature  of  98°  in  a  watei 
The  composition  is  spread  on  a  steam-heatef 
The  matches  are  prepared  for  dipping  by  im 
them  singly  in  a  perforated  frame  containin 
matches,  from  which  each  end  of  the  splint  pr 
A  boy  then  takes  each  frame  and  presses  thi 
of  the  matches  upon  the  composition  on  thi 
They  are  next  dried  and  boxed,  which  latter 
tion  is  performed,  at  the  rate  of  8,000  boxes  p* 
by  little  girls.  Since  the  above  was  written 
expeditious  methods  hare  been  adopted. 

The  modes  of  operation  in  the  United  States 
somewhat  in  different  establishments.  The 
work  is,  however,  done  by  machinery. 

By  one  mode  the  splints  are  cut  by  a  sma] 
chine  containing  12  circular  cutters,  and  earn 
an  endless  chain  200  feet  lone,  the  sides  of 
are  grooved  to  hold  them  to  tlie  sulphnr-bati 
perfect  splints  being  dislodged  on  the  passage  1 
upward  blow  of  a  small  hsmmer. 

A  wheel,  revolving  in  the  bath  of  molten  sni 
gives  their  ends  a  coating  as  they  pass,  after  ' 
they  are  carried  40  or  50  feet  farther,  where  a  s 
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wheel  touches  their  ends  with  pbospfaonis.  They 
are  carried  by  the  chaiu  about  aa  eqiul  diBtauce  on- 
ward, where  the  chain  passes  over  a  wheel,  descend- 
ing perpendicularly  to  the  trays  for  receiving  the 
matchra,  which,  as  they  arrive,  are  pushed  from  the 
cfaun  by  a  slider,  and  received  in  the  trays. 

Eight  of  these  machines  moke  800  gross,  14,400 
each,  of  matches  daily.  600,000  feet  of  pine  lum- 
ber, 250,000  feet  of  bass-wood  for  packing-cases,  300 
barirels  of  brimstone,  and  9,000  pounds  at  phospho- 
rns  are  annually  consumed. 

Making  the  spUnts  is  in  general  a  sepamta  branch 
of  the  maoafacture,  aa  they  can  be  made  cheaper  by 
machiuery  on  a  larger  scale.  See  Match-splint 
Machine. 

A  factory  in  New  York  State  uses  annually  720,000 
ieet  of  pine  for  matches,  and  400,000  feet  of  bs8s< 
wood  (iinn)  for  cases ;  of  sulphur  400  barrels,  and 
phosphorus  9,000  pounds.  The  daily  comnunption 
of  paper  ia  500  pounds,  and  of  pasteboard  for  large 
boxes  8,000  pounds  weekly.  The  daily  consumption 
of  paste  is  produced  from  66  pounds  of  flour,  and 
the  one  cent  stamps  used  daily  foot  up  the  amount 
of  $1,440. 

Some  matches  are  made  without  sulphur,  thus 
'  avoiding  the  offensive  smell  of  that  mineral.  A  Ger- 
man compoaition  for  this  purpose  consists  of  phos- 
phorus, 4  parts ;  water,  10  ;  hue  glue,  6  ;  red  oclier 
or  red  lead,  5 ;  smalt,  2.  The  ingredients,  in  the 
order  named,  are  incorporated  with  the  liquefied  glue 
to  fonu  a  paste. 

The  ends  of  the  splints  are,  in  some  cases,  dipped 
in  parafflne,  to  secure  more  ready  ignition. 

It  has  been  proposed  to  employ  sodium  instead  of 
phosphorus  in  the  manufacture  of  matches.  It  ig- 
nites as  easily,  and  is  free  from  offensive  odors. 

A  scientific  journal  strongly  deprecates  the  idea, 
and  cautions  the  public  against  the  use,  as  sodium  is 
so  readily  oxidized  as  to  burn  when  wetted. 

2,  (prdnanee  and  Mining.)  A  A/ow-match  consists 
of  loosely  twisted  hempen  cord  dipped  in  a  solution 
of  saltpeter  and  lime-water.  It  burns  at  the  rate  of 
one  yard  in  three  hours. 

A  quick-Jifif'  ^'  i-'  ■■uttmi  >  oated  with  a  iiiitDfMwftfoil 
ofmealedpo"  '!!  r.  ^mm.  l.im!  iv,it,i.T.  Whi'ij  imt  conRufjd 
it  bums  st  the  luti'  111'  Hill'  ^  ikI  in  iJiirttieii  ^(■■.'uiii Ih. 

Another  quii-ir^/i/.i':h   i-;  diiiil.-  nf  roHou-wick 
boiled  in  saLtpeMr  ibiikl  v.'uti.<r.    Alcaiiul  i&  ad^Wd 
to  the  warm  mMkmrf.  BjiidBdjwarifaff  w  Added,  and 
the  wick  left  t»  fffiHp  far  91  hotm.   Iliie  nabfh  is 
then  drie<l. 

Match-board 'ing,  i'  '  tri/nitri/.)  ncuinLi  pro- 
vided with  tH>iii,tii-.i  iiiiil  jfTiJuvvi*  <*ri  ih'.'  iTMpLi'livi' 
edges, so  M  l:'>  tlriiir  t  iiTi  lhttr  sndimkc  n  JdUil 
Used  in  aiding,  UuoriiLg,  ^nd  fur  t^glit  tiuua. 


Matoh-box  Ma-chlne'.  In  Poirier's  machine 
the  boxes  are  made  of  pasteboard,  which  is  cut  into 
jneces  each  of  anitable  sise  to  make  the  body  or  the 
top  of  a  box.  These  pieces  are  rectangular  in  form, 
but  are  rounded  at  the  angles.  They  are  introduced 
one  by  one  into  the  machine,  and  are  instantly  forced 
by  a  plunger  into  a  box-sbaped  matrix  or  socket, 
where  they  receive  at  one  movement  the  form  de- 
sired. In  this  operation  the  comeis,  in  which  the 
material  is  in  excess,  are  folded  over  on  the  sides,  and 
an  eneigetic  pressure  is  exerted  on  the  folds  by  meana 
of  four  cams  ;  in  consequence  of  which  these  folds 
become  compacted  into  one  mass  with  the  sides  of 
the  box.    The  capacity  is  3,000  per  hour. 

ASatch-cloth.  (^Fabric.)  A  coarse  woolen  cloth. 

Matoh-dlp'ping  Ma-oUne'.  Schmidt's  match- 
dipping  machine  at  the  Paris  Exposition  was  ar- 
ranged for  dipping  6,000  matches  in  four  minutes. 
The  splints,  properly  cut  and  prepared,  are  received 
upon  a  horizontal  plate  or  table  grooved  to  the  size 
ot  the  matches,  ana  are  made  to  fall  into  the  grooves 
by  the  action  of  a  broad  brush  which  is  suspended 
above  the  table,  and  which  the  operator  moves  by 
means  of  a  pedal.  In  front  of  the  table  on  which 
the  matches  thus  arranged  He,  is  a  frame  placed  ver- 
tically, which  is  designed  to  receive  a  unmber  of 
layers  of  matches,  one  above  another.  This  frame 
presents  immediately  before  the  row  of  matches  a 
narrow  receiving-plate  or  bed.  By  the  action  of  a 
second  pedal  the  workmau  causes  a  row  of  needles  to 
advance,  which  push  forward  the  nutches  on  to  this 
plate,  and  are  retracted  bv  a  spring.  The  matches 
are  pushed  beyond  the  edge  of  the  receiving-plate 
just  so  far  as  may  suflice  for  dipping,  and  their  ends 
are  kept  separate  by  thin  partitions,  which  are  a 
fixed  part  of  the  machine.  The  frame,  which  has  a 
movement  up  and  down  in  guides,  is  then  depresbcd 
sufficiently  to  permit  another  receiving-plate  to  be 
laid  on  the  last  row  of  matches,  at  a  proper  level  to 
receive  an  additional  row ;  and  this  process  goes  on 
until  sixty  rows,  each  containing  one  hundred 
matches,  have  been  filed  np  in  the  frame.  The 
frame  is  then  locked  up  by  bringing  down  a  trarerM 
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Iwr  at  the  top,  80  as  to  compress  the  whole  mam  and 
uecure  it  in  place.  The  matches  are  thus  conBned 
u  ia  a  printer's  chase.  They  are  then  evened  at 
their  end  like  type,  and  are  ready  for  dipping.  — 
Dr.  Barnard's  Jleporl  Paris  BjipoaiHom. 

Match-gearing.  (Gatring.)  Two  cog-whflel> 
of  equal  diaiiinter  geared  togetlier. 

Matoh-hook.  A  double  book  or  pair  of  hooka 
in  which  one  portion  fornafl  a  moiuing  for  the  other. 

Mabdi'lng-ma-ohine'.  A  wooil-planing  ma- 
chine which  tongues  and  grooves  the  reupective  edges 
of  a  board.    See  MoLDlNo-MACHlNE. 

Match'ing-plane.  See  Match-plane. 

Matoh-looK.  The  form  of  gun-lock  which  pre- 
ceded the  wheel-lock  and  the  flint-lock.  It  hail  a 
match,  whenoe  its  name,  which  was  presented  to  the 
priming.  Still  used  in  some  parts  of  Asia.  See 
Krvolvbr. 

Match-mak'ing  Mn-ohine'.  Young's  match- 
machine  cuts  the  splints  from  a  block  or  bolt  of 
wood,  sticks  them  singly  in  a  strip  of  thin  board, 
and  passes  them,  jiointH  dowuwanl,  over  a  trough  or 
vat  containing  the  chemicals,  which  are  auplied  and 
the  matches  cnnpleted  before  the  strip  leavea  the 
machine. 

Fig.  80S9  shows  Toong's  machine.  A  gate  car- 
ries a  set  of  boring  bibt  above  and  as  many  cutters  g 
below.  The  bits  are  geared  to  run  tctfittaer  at  uni- 
form speed,  and  are  driven  by  belt  b  from  pulley  c. 
These  bits  are  to  bore  holes  in  the  strip  h,  into  which 
all  the  matches  are  stuck  ns  soon  as  cut  from  bolt  /. 
i  i  are  feed-wheels  to  bring  the  bolt  of  match  timber 
to  the  cnttera.  it  is  a  steam-chamber  to  heat  clwmi- 
cals  and  char  the  end  of  the  splinta 
as  they  |hw  aver  tho  block  a,  lutd 
)t  a  an*  cyliiidt^m  wbit^h  apply  chWDl- 
cals  to  tni!  t%p1iiits     th"y  pii.^, 

Thawte  ivliii.fi  iMrrii-.^  H/iil-tH-r<i  [iiftt 
bits  bemgdmwtj  ii}i,tlii'  likv  k  u  fk.-d 
AHd«r  thtj  knivps,  W  m  tlieir  i]e* 

iicenb,  cut  ifl|uare  splints  I'rarn  tlie 
bkdL  Tits  atisiiftf  board  btbaa  Mi 


under  the  bits  and  over  these  newly  cut  splints.  The 
bits  bore  a  hole  fur  each  splint,  then  retreat,  and  by 
the  farther  ilesuent  of  ttf  e  gate  the  f  nds  of  the  stdints 
are  forced  into  their  respective  holes  in  the  slip  h. 
Tlie  further  progress  of  the  slip  applies  the  chemi- 
cals, the  slip  advancing  one  row  of  matches  to  each 
descent  of  fpite. 

After  the  matches  have  been  completed  by  the 
machine  and  dried  a  suitable  time,  they  can  be  re- 
moved from  the  strips  of  wood  and  packed  in  boxes, 
or  they  may  be  sold  adhering  to  tneir  locking,  in 
which  condition  they  are  known  as  block  matchea. 

Fig.  3090  is  a  transverse  section  of  the  same  ma- 
chine, 

Matob-planea.  Apairofplanesmakingatongno 
and  groovn  respectively,  the  former  to  fit  the  latter. 
Used  in  making  ti^t  joints  on  meeting  edges  of 
boarda. 


Adjustable  match-planes  Fif.  SOn. 

have  moving  fences  to  de-, 
termiae  the  distance  of  the  , 
tongue  or  the  groove  from  i 
the  working  edges  of  the  n-  laJtM^Mu. 
spective  boards.  Forvarying 
widths  ofgrooves  and  tongues  different  ironM  are  used. 

Match-plate.  {Founding.)  A  plate  ujton  the 
opposite  aides  of  which  the  hidvea  ot  a  pattern  in 
placed  correspondingly,  to  facilitate  the  operation  of 
molding.  The  plate  is  placed  between  the  parts  of 
a  flaak,  rammed  up  from  both  sides,  and  retnon^ 
allowing  the  parts  to  come,  togetiier. 

Matoh-aafe.  A  box  to  contain  matches  for  nae. 
UsnaUy  hung  up  near  a  gas-bracket  or  elaewheie 
within  ready  reach. 

Matoh-apUnt  Ma-ofalne'.  Matches  of  cylin- 
drical form  liave  been  made  by  compressing  the 
iiuadnuiguUT  slira  or  drawing  the  wood  throndi 
holvt  in  a  draw-pfate.  The  Austrian  circular  mati^- 
es  are  cut  from  planks  of  clean  grained  wood,  by 
me^ans  of  hand-nlanes  carrying  a  series  of  steel  tube*, 
which  produce  long,  thin  splints  of  wood  of  circular 
section.    These  are  anenvard  cut  into  lengths. 

In  Rimailho's  machine  the  block  of  wood  is  the 
length  of  the  match.  The  machine  has  a  slide  eai^ 
rying  a  series  of  tubes  made  out  of  a  solid  piece  of 
sb^rand  kept  sharp  at  their  edges ;  a  frame  kec^ 
the  wood  in  contact  with  the  tool.  The  slide  u 
moved  rapidly  backward  and  forward  by  an  eceen- 
trie,  and  cuts  a  row  of  matches  at  each  stroke,  each 
fresh  row  throwing  out  those  previously  made, 

De  Bowcu'a  machine  eonsists  of  a  wheel  20  fe#t  in 
diameter,  and  6  fe«t  across  the  face,  supported  on  a 
franii!  nf  heavy  timbers,  and  resting  on  a  utnne  fouu- 
diitiiiiL  25  X  V2  feet  in  length  and  widtli,  und  5^  leet 
■l-'i -p,  laid  in  nement.    This  ponderous  foundation  is 
rv(|Liiit!d  in  onler  to  maintain  the  necessary  accnracy 
wi  '^tcadinens  in  the  wheel,  whicli  makes  21  revo- 
Jiilicitis  ner  minute.    The  blocks  are  clamped  to  the 
Juw  ol  tan  wheel.    A  rest.,  similar  to  that  of  an  iron 
lathe,  and  move<l  to  the  right  or  left  in  like  manner,  is 
placed  in  front  of  the  breast  of  the  wheel,  and 
canies  16  annular  steel  cutters.  The  num- 
ber of  these  may  be  doubled  if  necessary. 

They  are  adjusted  so  as  to  face  the 
blocks,  and  as  the  wheel  revolves  each  cnta 
a  splint  out  of  the  wood,  which  drops  be- 
low. The  cntters  are  advanced  forward 
the  exact  thickness  of  a  aplint  at  each  ler- 
olution  of  the  large  wheel,  until  they  hava 
cut  through  the  thickness  of  the  blocks,  6, 
8,  or  10  inches,  when  they  Hre  hroaght 
back  to  their  original  position  by  turamg 
a  wheel.  ,The  cutters  are  acljusted  to  cut 
the  splints  out  of  the  projections  left  be- 
tween the  corrugations  made  by  them  in  the  blocks 
at  the  preceding  revolution  of  the  wheel.  It  is  said 
that  each  machine,  with  16  cutters,  will  cut  86,400 
sticks  )ier  minute,  5,184,000  per  hour,  or  51,'4SO,000 
in  a  working  dav  of  10  hours. 

The  Kti^:ks  fall  from  the  cutters  in  a  shower  into 
a  trough  below,  through  which  passes  a  Iielt  that 
carries  them  to  a  aeries  of  shakers  having  latticed 
bottoms,  through  which  imperfect  sticks  and  pieces 
of  shavings  drop.  They  are  then  deposited  in  cases 
with  latticml  Ixtttoms  and  conveyed  to  the  drying- 
rooma,  where  the  boxes  are  placed  in  ttent,  three  or 
four  deep,  upon  ateam-pi)>es  neated  to  a  temperature 
of  120°,  whertt  they  are  allowed  to  remain  a  day  and 
a  night,  effectually  drying  the  wood.  After  uiyiDg 
they  are  arranged  in  jMrallel  rows  by.another  seriea 
of  shaken  and  packed  in  boxes.  They  are  then  ready 
for  ahipmeut  to  the  manofacturers,  who  peifoim  the 
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[pping  process,  that  being  s  separate  branch  of  the 

Match-tub.  '  A  tnb  about  eighteen  inches  high, 
t  winch  a  slow-match  is  hung,  fire  downward. 

Match-wheeL  A  cog-wheel  adapted  to  mesh 
Ito  or  work  with  another. 

BCaf  ntM.   i^armacy.)   A  glass  vessel  with  a 

neck,  a  ronnded 
ng.  8088.  body,  and  sometimes 

furnished  with  a  tii- 
bulure.  It  is  used  for 
distilling  and  digest- 

/(         *"W'trlx.     1.  A 
/  \       mold  wbiuh  gives  form 
(     J       to  an  object  driven 
^- — '       into  it  or  hardening 
Mamatu.  therein,  aa,  — 

a.  The  intaglio  or 
idented  device  for  a  coin,  either  enj^ved  or  pro- 
need  from  a  futb  on  which  the  design  has  been 
rod  need  in  relief.  The  matrix  is  the  mold  into 
hich  a  soft  steel  plug  is  driven,  and  which  is 
I  he  used  ia  making  the  die  tnm  which  the  coin  is 
rnck. 

The  JieriAS  is  as  follows :  — 

1.  The  engraved  AuA  (cameo). 

2.  The  matrix  (intaglio). 
S.  Tho  paneh  (cameo). 

1.  The  dis  (int&f^io). 

5.  The  coin  (cameo).   See  Die. 
b.  A  bottom  die  or  bed. 

e.  The  in  a  type-making  machine  which  gives 
the  form  to  the  letter  on  the  end  of  the  type, 
ig-ins.  The  letter  is  originally  engraved  on  the  end 
of  a  ]iii-ce  of  steel,  which  is  8ubse([ueutly 
hanlened,  and  is  called  a  punch.  The  pujuJi 
is  used  tu  imprejis  the  mrUrix. 

d.  The  plaster  mold  (in  intaglio)  obtained 
from  a  form  of  type,  and  used  to  obtain  an 
impm»ion  (cameo)  in  type-metnl,  known  as 
a  Sfkreotype  (which  see), 

0.  A  matrix  in  paper  is  obtained  by  dab- 
bing down  upon  the  surface  of  the  type  snc- 
Uairix.  cessive  sheets  of  unsized,  thin  paper,  with 
occasional  layers  of  paste.  The  ilabUng  is 
one  by  a  brush,  and  thus  the  paper  is  forced  into 
very  crevice  of  the  type.  The  matrix  is  then  dried 
nd  used  similarly  to  a  plaster  mold.  If  intended 
)r  a  tarllf.,  it  is  bent  into  cylindiicat  form  before 
acting  the  metal  upon  it.  The  process  is  much 
,sed  iu  newspaper  work. 

/.  A  mold  for  casting.  A  shape  in  which  anything 
I  fomied. 

2.  The  gangve  or  stony  substance  in  which  metal- 
ifirniis  ores  are  formed,  associated,  or  iinbedilml. 

Hatt.  1.  {Metailurgij.)  A  mass  of  im|>erfectly 
educed  metal  having  impurities,  mineral  and  me- 
allin,  as  in  the  case  of  copper.    See  Cuppkr-fur- 

UCE. 

2.  {Oildiwf.)  The  or  nnbumtshed  surface  of 
^Id,  when  the  gold-leaf  lit  merely  pressecl  n\toa  the 
iiie  and  w  not  rubbed  with  the  bnmishfr.  The 
lead  a]>i>eanince  of  portions  acta  ua  a  foil  to  the  Iuh- 
:rr)U3  surface  over  which  the  bamisher  has  passed. 
See  Of  LIU  NO. 

Mafted-gtasa.  {Olass.)  A  mode  of  ornament- 
ing gloss  for  windows,  in  which  the  surface  ia  cov- 
sred  with  a  very  fnsible  powder,  either  opaqne, 
white,  or  tinted.  This  being  removed  in  portions, 
Lhe  i;lawt  is  fired  and  the  composition  fixed,  giving 
t  bn^ht  pattern  on  a  dull  ground. 

Substantially  the  same  effect  is  prodnced  by  paint- 
ing the  pattern  on  the  glass  with  ao  asphaltum  var- 


nish, and  then  etching  the  surface  with  hydro- 
fluoric acid. 

By  a  similar  process  the  glass  bottles  of  the  chem- 
ist have  their  labels  ineffaceably  inscribed. 

Bffat'ter.  (Prinling.)  Type  composed.  It  is 
live,  standing,  or  dead,  according  as  it  is  ready  for 
use,  awaiting  re-use,  or  ready  for  distribution. 

Maftiog,  1.  Matting  is  made  of  hemp,  coir  (the 
fiber  covering  the  cocoa-nut),  jnte ;  also  of  rushes, 
hair,  grass,  inlm-leaves,  etc.  Thalndia  matting  is 
made  of  a  peculiar  Oriental  grass.  Russia  matting 
of  bait  or  linden  bark.  Also  of  strip  of  black-wal- 
nut or  other  ornamental  woml,  witn  wires  pdSHing 
through  them  at  right  angles.  The  wooden  strips  are 
serarated  by  elastic  washers  made  from  india-rubber 
tubing.  The  matting  can  lie  rolled  up  into  a  com- 
pact WTtn  for  transportation,  and  is  found  to  have 
sn  perior  advantage  for  hallways  of  tenement-houses, 
street-cars,  reception-rooms  of  hotels,  railway  de- 
lfts, etc. 

2.  The  passepartout  over  a  picture.    A  Tnat. 

3.  {Oiiding.)  Covering  plates  with  varnish  in 
gilding  on  water  size. 

4.  A  regular  roiigh  Instertess  surface. 
BCaVtrng^loom.    {Weaving.)    One  in  which 

slats  are  introduced  into  the  shed  to  form  the  woof. 

Mat' ting- tool.  (Afetal-working.)  A  kind  of 
chasing  tool,  emjilnyed  in  producing  a  regular  rough 
eurfnee  on  an  object ;  uaually  in  the  lathe. 

Mat'tock.  An  implement  with  an  iron  head, 
having  blades  at  each  end  presented  in  different 
planes,  and  an  eye  in  the  middle  into  which  the 
nandle  is  inserted  jwrpendicularly  to  the  head.  The 
cutting  edges  are  presented  like  those  of  an  axe  and 
an  adze  respectively. 

The  mattock,  pick,  grubbing-hoe,  or  a  tool  sub- 
stantially similar  anil  used  for  digging  and  grubbing, 
has  been  in  use  in  Egypt  and  Palestine  for  nearly 
4,000  years,  as  we  know,  and  probably  much  longer. 

The  Egyptian  hoe  of  the  time  of  the  Pharaohs 
was  a  laige  wooden  implement,  and  answered  for 
mattock,  spade,  and  hoc.  It  bad  a  single  hi^d,  like 
thvi  aurciU us  simplex  of  Palladius,  in  contradistinc- 
tion to  the  biconiis,  or  two-bladed  tool,  which  re- 
sembled onr  pick.    See  HoR. 

"  They  had  a  file  for  the  mattocks."  —  1  Samuel, 
xiii.  21  (1098  B.  c).  By  reference  to  Isaiah  vii.  25, 
it  appears  that  the  mattock  was  relied  upon  for 
grubbing  out  briers  and  thorns  as  at  present,  and 
the  pronged  hoes  of  the  Greeks  had  a  similar  duty  in 
addition  to  their  ordinaiy  use  in  preparing  the 
ground  for  seed. 

MaVtresa.  A  padded  bed,  or  one  stntfed  and 
quilted  or  tied,  so  as  to  keep  the  stuffing  to  a  general 
thickness.  The  filling  is  hair,  moss,  siwnge,  cotton, 
husk,  straw,  excelsior  (shreilded  wood),  etc. 

An  elastic  bed-bottom  of  roiled  or  woven  wire. 

MauL  A  large  wooden  hammer,  adapted  for 
driving  wedges,  and  sometimes  called  a  beetle.  (See 
Mallet.  )  A  knot-maul  (x.  Fig.  3032)  is  made  of  a 
tough  piece  of  timber,  generally  a  knot  chopped  out 
of  the  side  of  a  log.  It  is  usually  the  frustum  of  a 
cone,  the  handle  being  inserted  mto  an  auger-hole 
bored  through  the  axis  and  fastened  by  a  wedge  at 
the  end. 

The  ring-manl  (y,  Fig.  3032)  is  a  piece  of  a  tongh 
stick,  glim,  dogwood,  hickory,  or  oak,  with  a  hole 
passing  transversely  through  it  for  the  handle,  and 
rings  npon  the  ends  to  prevent  splitting. 

The  iron-maul  (st,  Fig.  8032)  has  recessed  feces  to 
receive  disks  of  woo<l,  which  are  the  working  faces 
of  the  maul,  as  it  is  not  fit  that  the  iron  should 
touch  the  object  to  be  driven.  A  good  inaul  is  a 
ralnable  tool ;  and  this  iron-head,  tf^ carefully  used, 
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will  last  a  loDg  time,  the  wooden  faces  being  burned 
out  when  worn,  and  then  renewed. 

The  light  maul  of  the  United  States  artillery  ser- 
vice has  a  head  of  elm  or  hickory,  6  inches  in  diam- 
eter and  8  inches  long ;  handle  of  ash,  1^  inches 
diameter,  24  inches  long  ;  an  iron  hoop  ou  each  end 
of  the  head  1  inch  wide,  ^  inch  thick.  It  is  used 
for  driving  pickets.    Weight,  10  pounds. 

Maul-staok.  {Paijiting.)  A  wooden  rod  on  which 
an  ai-tixt  nuts  tbm  right  hand  to  steady  it. 

Maun'driL  (Sfining.)  A  prying  pick  with  two 
prongs. 

Max'i-mum  Ba-rom'e-ter.  A  barometer  hav- 
ing an  indicator  so  arranged  as  to  follow  the  move- 
ment of  the  mercury  up  to  the  highest  point  which 
it  may  reach,  and  there  remain  stationary  when  the 
mercury  recedes,  thus  showing  the  maximum  bight 
of  the  column  and  consequent  maximum  of  pressure 
during  storms,  etc. 

Negretti  and  Zambras's  contrivance  for  this  pur- 
pose conHiats  in  jointing  to  tlie  longer  leg  of  a  siphon 
barometer,  at  8  inches  from  its  top,  a  bent  glass  tube, 
which  is  carried  up  for  6  inches  parallel  to  the  main 
tube,  joining  it  again  at  2  inches  from  the  top.  The 
mercury  flows  freelv  in  and  out  of  this  tube,  main- 
taining the  same  level  aa  that  in  the  larger  tube. 
It  contains  a  small  piece  of  steel,  maintained  in  posi- 
tion by  fine  glass  springs  ;  as  the  mercury  rises,  the 
steel  is  pushed  up,  but  remains  stationary  when  the 
mercury  descentb.  A  similar  contrivance  in  the 
shorter  leg  shows  the  minimum  reading  of  the  ba- 
rometer. 

Max'i-mum  Ther-mom'e-ter.  A  thermometer 
arranged  to  register  the  highest  point  reached  be- 
tween observations,  as  Rutherford's.  See  Thkr- 
MOMETBK. 

Meak.   A  hook  with  a  long  handle. 

Mealed  Pow'der.  Gunpowder  pulverized  by 
treating  with  alcohol. 

Meal'er.    A  wooden  rubber  for  mealing  powder. 

Meal-sieve.  (Domcitic.)  One  for  siRing  corn- 
meal  and  flour,  to  remove  portions  of  hulls  from  the 
former,  lumps  and  weavil  from  the  latter.  The  frame 
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which  rotates  above  the  foraminous  surface  of  the 
sieve  is  jounialed  in  a  frame  attached  by  a  clamp 
and  set  screw  to  the  edge  of  the  sieve. 

Meas'ure.  1.  A  quantity  assumed  as  s  unit. 
See  Unit. 

The  measures  of  antiquity  — and  the  modem  have 
much  the  same  origin  — are  derived  from  the  parts 
of  the  human  body. 

The  jinger-bTeadth  (digiius). 

The  tkumb-brtadth  (pollex). 

The  palm,  or  hand-breadth  (palmia). 

The  mtn,  or  distance  comprised  between  the  tips 
of  the  thumb  and  little  finger  when  extended. 

The  length  of  the  fool  {jm). 

The  distance  from  the  elbow  to  the  tip  of  the  mid- 
dle finger  {cubit). 

A       =  30  inches  {gradaa). 


-f. 
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A  double-step  or  pace  =  5  feet  (jxunu). 

The  reach  of  the  extended  arms  =  6  feet  (< 

The  inch  was  not  a  unit  of  measure,  bul 
twelfth  of  a  foot.  The  Greek  measures  wei 
nial,  the  Roman  duodecimal. 

The  intinerary  measure  of  distance  was  th 
um,  the  length  of  the  foot-race  couree.  Tht 
pic  stadium  was  000  feet. 

The  Roman  measure  of  area  was  the  jugen 
of  an  acre  English.  Its  name  and  quantity  sigii 
it  was  a  day's  work  for  a  yoke  of  oxen  in  ^ loi 

The  mille  passuum,  or  1,000  paces,  was  tl 
mon  name  of  the  Roman  mile. 

A  common  Roman  measure  for  land  was  the 
pole,  pertiea  or  dectmpeda. 

The  unit  of  measure  ditfera  among  diffei 
tions.    See  Unit  ;  Metric  System. 

Measures  of  merchandise  and  artificers'  v 
according  to  custom  and  trade  :  the  yard 
fractions  for  woven  goods  ; 
the  fathom  for  rope  ;  the  "s-  80**- 

bushel,  peck,  and  gallon 
for  grain  and  roots  ;   the  | 
gallon  and  its  subdivisions 
for  liquids. 

Fig.  309&  is  a  measure  gli^ 
with  a  bottom  adjustable 
for  different  quantititM. 
Spring  catches  on  the  bot- 
tom are  operated  by  pro- 
jections beneath,  and  enter 
notches  in  the  sides  of  the 
cylinder  at  the  proper 
{mints. 

The  gallon,  quart,  and 
pint  are  used  for  small 
measures  of  capacity.  For 
weight  we  have,  foolishly  enough,  several  k 
pounds  of  vaiying  weight,  the  avoirdupois  w 
/,000  grains  ana  divided  into  16  ounces,  i 
ounce  into  16  drams;  the  Troy  ])oundof  5,76i 
divided  into  12  ounces,  the  ounce  into  20 
weights,  and  the  pennyweight  into  24  graii 
apothecaries'  weight  of  5,760  grains,  divided 
ounces,  the  ounce  into  S 
drams,  the  dram  into  3  scru-  Kf  3096 

pies,  and  the  scruple  into  20 
grains.  The  grain  is  the 
constant.  See  books  on 
weights  and  measures.  Has- 
well's  "  Handbook, "and  the 
specific  index  under  Me- 
ters. 

Among  measuring  devices 
are  those  known  as  rulea, 
Bticka,  tapes,  lin«s,  etc.  See 
also  lists  under  Gaoes,  Cal- 
culatinq  and  measuring 
Instruments,  Drafting 
AND  Mathematical  In- 
struments. 

Besides  these  may  be  sim- 
ply mentioned  m^cuun'Ttj^ 
faucets,  funnels,  pumps, 
board,  cloth,  lumber,  sur- 
veyor's, tailors,  tire  msas- 
wres,  etc.  See  aUo  succeed- 
ing articles,  which  describe 
measuring  attachments  for 
tanks,  stills,  caaks,  faucets, 
funnels,  tires,  etc. 

2.  {Joinery.)  Singlemeas- 
ure  is  square  ou  both  sides  ; 
double  measure  molded  ou     Wntmriny  ^rr^ 
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both  sides  ;  Tueamre  and  a  half,  molded  on  one  side, 
Bqaare  on  the  other. 

3.  (^Mining.)    A  stratum  or  bed  of  coal. 

4.  (^Printing,)  a.  The  space  in  a  composing-stick 
between  the  end  and  the  slide.  The  length  of  a 
line. 

b.  Tlie  width  of  a  eoltimn  or  of  a  page  of  type. 

Meas'ar-ing-ap'pa-ra'taa.  A  device  for  meas- 
uring liquid  in  transitu.  In  Fig.  3096  the  liquid 
flows  into  the  meaBuriiig-globe,  and  by  the  rotation 
of  the  faucet  is  shut  off  from  the  induction-pipe  and 
drawn  off  by  the  eduction-faucet.  The  globe  is  of 
known  capacity,  and  the  successive  fillings  and  emp- 
tyings are  counted. 

ng.  ao97. 


Fig.  3097  IS  a  device  for  filling  cans  of  ^ven  ca- 
pacity. A  number  of  cans,  C  C  C,  stand  in  a  row, 
and  over  each  is  a  chamber  E  which  has  a  meas- 
ured capacity.  The  plug-lcver»  c  of  the  fill-cocks  of 
the  series  of  measures  £are  connected  together  so 
that  one  movement  opens 
or  closes  them  simulta- 


S^iPvimf  Muumint-Jippa- 


neousty.  The  discharge- 
cocka  K  are  similarly 
connected.  Whistlen 
connected  with  the  tops 
of  the  measures  indicate 
by  the  passage  of  air  the 
flow  of  liquid  into  the 
measures.  Pivoted  fun- 
nels if  gravitate  to  the 
mouths  of  the  cans  on 
their  presentation. 

In  Fig.  3098  the  two- 
way  cock  allowK  the 
liquor  to  flow  alternately 
into  and  from  the  re- 
ceiver and  connects  with 
a  register.  The  receiver 
communicatee  with  an 
air-chamber  above  it,  the 
comprcRsion  of  the  air 
balancing  the  weight  of 
liquor  and  assisting  to 
empty  the  receiver.  A 
pipe  communicates  from 


He.  3099. 


the  air-chamber  to  the  supply-pine  to  keep  up  the 
equilibrium  by  discharging  any  liquor  which  hod 
entered  the  air-chamber 
when  the  pressure  of 
liquor  was'  at  its  maxi- 
mum. 
Me  u'liT-lng^Kiluln. 
The  Surveyor' a-CHAiN 
(which  see). 

Meaa'ar-tog  -  faa'- 
oet.  A  faucet  which 
meatiures  the  amount 
ofpasaingliquid.  There 
are  several  types.  In 
Fi^.  3099,  the  chamber 
bemg  in  a  position  to 
form  communication  be- 
tween the  vessel  to  be 
drawn  from  and  the  in- 
terior of  the  flexible 
tube,  the  disk  is  raised 
so  as  to  draw  liquid  in- 
to said  tube,  —  the  dis- 


charge  end  of  the  faucet  being,  in  the  mean  time, 
closed.  The  chamber  is  then  turned  so  as  to  reverse 
the  direction  of  the  tube's  communication  with  t^e 
faucet,  and,  the  disk  being  then  depressed,  the  meas- 
ured liquid  is  ejected  from  the  tube  through  the 
out«r  end  of  the  faucet.  For  drawing  off  a  less 
quantity  than  the  capacity  of  the  flexible  chamber 
m  m,  the  stem  t  is  graduated. 
Another  variety  has  a  piston  working  in  a  glass 

ng.SlOO. 


1  J"". 

cylinder  of  known  capacity.  The  liquid  included 
between  the  valve  and  piston  is  drawn  foru'ard  to 
the  dischaige  opening,  which  is  unstopped  by  the 
motion  of  the  inner  sleeve. 

rtf.  8101. 
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Baker's  measuring  faucet  is  on  the  principle  of  the 
rotary  pump.    An  eccentric  in  the  clioniber  is  re- 
rolved  by  a  crank,  and  the  sliding  piston  ejects  at 
each  revolution  the  known 
Fig.  8102.  contents  of  the  cylinder. 

A  register  on  top  keeps 
tally  of  the  revolutions. 

In  another  variety  of 
this  type,  two  cylinders 
Vork  together,  in  the  man- 
ner of  Boot's  blower,  pro- 
jections on  one  entering 
cavitifs  in  the  other,  and 
each  being  [wcked  against 
its  own  ]>ortion  of  the  twin 
cylin<lerinclosingtlii!  two. 

Meas'ur-ing-fun'neL 
One  having  gnid  nations 
to  inditiate  i)nantity  at  dif- 
ferent degrees  of  fullness. 

Fig.  3102  has  a  valve- 
stem,  on  which,  at  calcu- 
lated distances,  ai-e  small 
disks  indicnting  the  quan- 
tity of  liijuid  in  the  fun- 
nel at  different  levels.    To  lift  or  close  the  valve, 
the  stem  is  turned  by  its  handle,  when  a  projection 
from  it  ascends  or  de- 
810B.  Hcends   an  inclined 

slot  in  the  collar  as- 
cending from  the  bar. 

In  Fig.  3103,  the 
scale  is  marked  on  a 
bent  Btrip  which  clips 
the  side  of  the  vessel. 
The  stem  of  the  valve 
is  guided  in  a  project- 
ing bridge-piece,  and 
the  measure  stands 
u|)on    a  detachable 

Meaa'or-ia^^a- 

oMoe'.  An  instru- 
ment for  ascertaining 
length,  or  "end  meas- 
urement,"  with  great 
exactness, 
Whitworth's  meas- 
BSeaiuriHg-FrntMet.  uring-niachine,  which 

can  be  graduated  to 
the  one-millionth  part  of  an  inch,  is  shown  in  Fig. 
3104,  at  ^  .5  C7. 

The  solid  bed  of  the  machine  a  is  carried  up  at 
the  ends  so  as  to  form  two  head-stockn.  A  V-shaped 
groove  runs  from  one  of  the  head-stocks  to  the  other, 
and  in  this  gi-oove  the  snnare  bars  b  and  c  are  laid, 
as  is  also  the  standard  of  the  bar  d,  of  which  the 
length  is  to  be  tested.  The  sides  of  the  gitwve  and 
of  the  bars  are  worked  up  to  as  true  a  plane  as  pos- 
sible, and  are  kept  at  right  angles  to  each  otner. 
The  ends  of  the  bars  sre  also  made  square  with  their 
sides  and  brought  to  true  planes,  the  ends  being 
turned  down  to  present  circular  instead  of  square 
faces. 

Through  each  head -stock   nins  an  accurately 

S itched  micrometer-screw,  by  which  b  nnd  c  are 
liven  along  the  groove.  The  screw  on  the  side  of 
b  baa  exactly  20  threads  to  the  inch,  and  is  turned 
by  the  wheel/,  the  circumference  of  which  is  divid- 
ed into  250  parts.  Consequently,  by  turning  the 
wheel  forwam  one  division,  the  bar  is  moved  one 
five-thousandth  of  an  inch. 

The  other  screw  has  a  similar  thread,  is  driven  by 
a  worm-wheel  of  200  teeth,  into  which  gears  a  tan- 


gent screw  h,  having  fixed  upon  its  stem  the 
ated  wheel  g.  The  circumference  of  this  wheel  be- 
ing also  divided  into  250  parts,  a  movement  of  one 
division  corresiwnds  to  a  traverse  of  jifl  x  x  riu 
=  one  millionth  of  an  inch  on  the  jiart  of  the  hw  e. 
Fixed  iKtinters  enable  the  exact  movement  of  wheels 
/or  to  be  read  oil',  so  that  this  extremely  minute 
difference  in  the  length  of  any  bars  may  be  detMl- 
ed,  provided  the  micrometer  screws  exert  an  equil 
pressure  in  every  case. 
This  equality  of  pressure  is  secured  by  a  very  am- 


fig.  Slot 


Fig.  S105.  I 


MmMring-MuMru. 

pie  and  beautifnl  arrangement.  Between  one  ex- 
tremity of  the  bar  under  coniparison  and  the  slid- 
in^-Lar  a  small  steel  piece,  with  tnie  pBrallel  sides, 
is  introduced.  This  piece  is  called  the  feeler,  and 
its  ends  e  e  rest  upon  two  supports  on  the  aides  of 
the  bed.  Wh^n  little  or  no  pressure  is  exerted  on 
the  bar  d,  the  feeler  falls  back  of  its  own  weight  if 
one  of  its  ends  be  raised.  A  very  slight  pressure 
prevents  this  falling  back,  and  the  friction  lietween 
this  piece  and  the  entls  of  the 
Iwrs  becomes  a  very  delicate 
measure  of  the  pressure  to  which 
it  is  subjecte<l. 

D,  Fig.  3104,  is  a  pocket-in- 
strument, made  to  measure  to 
one  thou8sndth  of  an  inch.  The 
screw  has  50  threads  to  an  inch, 
the  head  having  20  divisions  on 
the  circumference.  Consequent- 
ly, a  turn  of  the  head  through 
one  division  advances  the  acrew 
s'n  X  ^  =  ThW  of  an  inch. 

Meu'ur-ing  -  pump.  One 
in  which  the  piston  operates  in 
a  chamber  of  known  capacity,  a 
train  of  wheels  and  dial  register- 
ing the  pulwitions  of  the  piston. 

Meas'ar-lng-tape.    A  tape 
divided  into  inches  and  fractiona,     mbanmimm  vnmti 
and  coiled  around  an  axis  in  a  ■'*'«»*^- 
bux  ;  retracted  by  a  spring  or  winding  handls. 
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Pnaa's  Amerioiii  steel-tftpe  meamiK  u  nuule  of  a 
steel  ribbon,  ilivided  into  yarda,  feet,  linka,  or  aoroe 
other  unit  of  measiirtsment.  The  metallic  ribbon 
has  man^  advantages  over  that  made  of  Itneu,  in  re- 
apect  of  Its  not  Iteing  affected  by  moisture,  or  liable 
to  extension  of  Irngth  by  tension.  Measuring-tapes 
are  frequently  accompanied  by  registering  devices, 
the  axia  of  tlw  tape  being  oonnoctal  to  a  set  of  gaar- 
iag  aud  pointers  in  the  manner  described  under 
AtUTHHOMBTSR  (wbich  See).  See  Paine's  patents 
of  18«0. 

THpe-measures  are  specifically  made  for  surveying, 
lumber  measuring,  cloth  measuring,  etc. 

Meu'nr-lng-wheaL  1.  One  for  measoringthe 
ontumfereuce  of  a  carriage-wheel,  in  order  to  find 
the  length  of  tire  required.  A  dream/mntor.  The 
small  wheel  has  a  known  circumferential  measure- 
meut,  and  is  divided  iuto  inches  and  fractions.  The 
resalt  is  told  in  numbttrs  of  revolutions  and  fraction 
of  a  revolution  expressed  in  inches.  In  the  illus- 
tration' tlie  wheel  has  a  guide  which  travei-ses  against 
the  side  of  the  rint  and  assists  in  maintaining  the 
measuring-wheel  in  place.  Xcircumferentor  ;  afire- 
meamrer. 

2.  An  Odohrter  (which  see). 

Bffeat-^lB'cnlt.  A  (wrtahle,  concentrated  prep- 
aration of  meat,  pounded,  dried,  mixed  with  meal, 
and  baked.  It  was  originally  introduced  by  Mr. 
Gail  Borden. 

For  making  meat-biscnits,  good  beef  is  selected 
and  boiled  by  steam  nntU  all  the  nutritive  qoalities 
are  exttacted.  The  liquor  is  strained,  allowed  to 
settle,  and  then  evaporated  by  heat  to  the  consist- 
ence of  thick  treacle  ;  the  fat  is  skimmed  off  as  it 
rises.  While  the  liquor  is  yet  hot,  fioiir  is  added  to 
it,  and  both  are  knuuled  up  iuto  a  Htitf  ilnugh,  which 
may  then  be  rolled,  pressed,  made  into  bisuuits,  and 
baked.  The  biscuits  are  either  kept  wholf  or  are 
-ground  to  jKiwder,  and  are  preserved  in  air-tight 
cases.  Fur  making  into  soup,  the  powdered  biscuit 
is  mixed  with  hot  water  and  boiled,  with  the  addi- 
tion of  salt  aud  other  condiments. 

The  process  of  Can-  and  Liicop  consists  in  pulver- 
izing plain  biscuit,  mixing  this  powder  with  the  ex- 
trautofmeat,  and  sutrjecting  the  compound  toaheavy 
pressure  or  stamping  it  in  molds. 

The  same  method  is  einptoywl  in  making  biscuit 
with  preserved  fruits  or  any  material  liable  to  be  in- 
jured by  the  beat  of  the  oven. 

Cheese-biscuit  are  made  by  inclosing  the  powdered 
cbeesR  between  two  layers  of  powdered  biscuit,  and 
pressing  the  whole  in  a  mold. 

Meat-cfaop'per.  A  machine  for  mincing  meat 
for  sausage  or  for  stewing.  Among  the  many  vari- 
eties may  be  cited  Uie  kmd  having  vertical  knives 


Ueal-Ckopptr. 


on  flexible  or  weighted  stocks.  In  Fig.  3106,  the 
Uock  rotates  by  the  engagement  of  its  sprockets  with 
the  worm  on  th9  shaft.   The  cleavers  are  attached 


to  spring  arms,  and  the  force  of  the  blow  is  regnlat< 
ed  by  a  nut  on  the  pivoted  block,  in  which  their 
shanks  are  cl»m|>ed. 

Fig.  8107  has  a  revolving  block,  but  the  knives, 
instcnd  of  snapping,  areiumuly  reciprocateil  in  guides 
by  means  of  pitmans  and  gearing.  The  guides 
are  removable  to  allow  the  cutter-heads  to  be  in- 
verted, to  dean  or  sbarpsn  the  knives,  and  to  remove 

Fijc.  Sloe. 


See  also  Meat- 


the  chopped  meat.  The  block  is 
vertically  adjustable,  and  receives 
a  rotary  motion  by  means  of  an 
endless  screw  and  worin-wheeL 

CUTTER  ;  SAUSAOB- MACHINE. 

Meat-ornsh'er.  A  pair  of  rollers  for  tendering 
steak.  In  the  example,  one  roller  has  circumfersn- 
tial  and  the  otlier  longitudinal  corrufrationa. 

Meat-onttar.  A  machine  for  mincing  flesh.  A 
aau$(cge-machine.  In 
Fig.  3109,  the  two  n([.8U». 
sections  of  the  shell  <A 
havesmooth  surfaces 
and  are  hinged  to- 
gether. The  cutters 
are  interchangeable, 
and  are  placed  in 
spiral  relation  ufwn 
tne  shafi,  and  with 
interven  i  ng  washers, 
which  regulate  thpir 
distance  apart.  The 
worm  on  the  shaft 
forces  the  meat  be- 
tween the  knives, 
which  make  a  shear- 
cut  agaiaat  each 
other,  and  so  to  the 
exit. 
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In  Fig.  8110  there  is  but  a.  siiieEe  ayatem  oi  mor- 
ing  catten,  which  pan  between  knives  attached  to 

lie.  8110. 


the  shell,  while  the  meat  is  forced  forward  by  the 
acrew,  as  in  the  former  case. 
Maat-ham'mer.   A  maul  with  a  notched  or 
lidged  face,   to  pound 


Pic.  nil. 


Meai-Hammtr. 


memt  and  ren<kr  it  more 
tender,  as  in  the  exam- 
ple, where  the  hammer- 
face  fans  angular  prtgev- 

tioiis. 

Meat-hook.  One  in 
a  larder  or  on  a  butcher's 
stall,  to  hang  jointi  of 
meat 


Meat-kniliB.  One  the  haft  of  whose  blade  panes 
through  the  handle,  which  consists  of  two  piecea 
known  aa  aeale*  and  secured  by  rivets. 

UMt-mui'slOT.   A  device  for  tenderii^  steak. 

1^.8112. 


The  roller  has  a  roughened  surface  counterpart  to 
that  of  the  bed  to  which  it  communicates  motion 

Meat,  Pres'er-Ta'tion  o£  Mechanical  or  chem- 
ical appliances  to  prevent  decay  of  animal  food  have 
been  m  use  from  the  earliest  ages.  Freezing,  salt- 
ing, and  drying  meat  for  fntars  use  are  older  than 
nistofy. 

freezing  is  perhaps  the  simplest  and  quickest  mode 
of  preservation,  and  answers  well  in  cold  climates. 
Attempts  liave  been  made  to  freeze  meat  by  artificial 
means  in  countries  where  live  stock  is  plenty,  as  in 
Anstiolia  and  Texas,  and  transport  it  in  a  fro7*n 
Btate  to  murket.  Several  hundred  tons  of  beef  were 
pocked  in  a  refrigerating  ship  in  Australia,  but  the 
attempt  to  transport  it  to  Ei^land  failed  because  of 
the  exhaustion  of  the  supply  of  ioe. 

Dried  meat  is  usually  prepared  by  cutting  in  thin 
rtripa  and  hanging  in  the  sun.  ITie  American  In- 
dians pound  their  meat  in  wooden  mortars  until  it 
forms  a  paste,  which  is  mixed  with  fat  and  dried  in 
blocks.    It  is  then  called  pcmmican,  ia  quite  nutri- 


tious, and  is  used  in  laige  quantities  by  Aietic  voy- 
agers. 

Artificially  dried  meat  is  usually  more  or  leas 
smoked  in  preservation.  The  pyroligneousaddtDd 
creosote  contained  in  peat  or  wood  smoke  coagulates 
albomen,  with  which  it  comes  in  contact.  So-called 
tmi^ked-taeat  generally  owes  its  preservation  to  the 
salt  with  which  it  is  saturated,  the  creosote  only 
penetrating  a  short  distance. 

Heat  is  salted  either  in  a  pickle  or  bnne,  or  dry- 
salted,  which  latter  way  is  more  expensive,  but  re- 
tains more  of  the  nutritive  qualities  of  the  meat 

A  mode  of  saltiug  by  wholesale  is  by  an  injection 
of  briue  and  saltpeter  into  the  heart  of  the  aninul 
immediately  after  it  is  killed.  The  brine  penettstet 
the  whole  Taacalar  system,  ex}>ellius  the  Mood,  and 
flows  from  the  right  ventricle  in  a  clear  stream. 

The  first  attempt  to  preserve  meat  by  caimingin  sir- 
ti^ht  vesselfi  was  made  by  M.  Appert,  at  Paris,  1810. 
His  process  consisted  in  partly  cooking  the  meat, 
placing  it  in  a  glass  vessel  in  a  bath  of  chloride  of 
calcium,  and  then  hermetically  sealing  it. 

The  modem  process  of  mitting  up  "preserved 
meats  "  is  substantially  as  follows  :  — 

The  meat  is  placed  in  the  can,  which  is  then  filled 
up  with  soup.  A  cover  pierced  with  a  small  hole  is 
then  soldered  on.  The  can  is  placed  in  a  bath  of  a 
solution  of  chloride  of  calcium,  which  boils  at  about 
320'  Fah.  When  the  generated  steam  has  expelled 
the  air,  a  drop  of  solder  closes  the  hole.  When  the 
can  cools,  the  pressure  of  the  air  resulting  from  the 
condensation  of  steam  bends  in  tho  heads,  which  be- 
come concave.  The  cans  ape  then  placed  in  a  proof- 
chainbcr,  and  exposed  to  a  tropical  heat  of  say  120* 
Fab.,  8S  high  as  they  will  he  apt  to  encounter. 
Taint  in  the  meat,  or  imperfect  closure,  manifests 
itself  by  the  bulging  out  of  the  beads. 

Meat-MW.  A  aaw  with  a  thin  blade  strained 
in  an  iron  frame  and  used  by  bntehers. 

Meat-aoreen.  A  metallic  screen  placed  behind 
roasting  meat  to  reflect  back  the  heat  of  the  fire. 

Meat-spit   One  for  holding  a  roasting  joint 

fig.  8118. 


while  turning  in  front  of  the  fire.    In  the  example, 
the  spit  has  sliding  skewer  plates  which  have  fixed 
and  removable  skewers.  The 
spit  is  oblong  in  section,  to  Tlg.8U4. 

firevent   the   skewer  plates 
pom  turning  thereon. 

Meat-tab.  One  for  hold- 
ing pickled  meat.  The  ex- , 
ample  has  a  follower  to  keep 
the  pieces  below  the  sni&ce 
of  the  brine.  The  cover  lies  I 
npon  the  meat  in  the  barrel, 
and  is  kept  down  by  the  en- 
gagement of  the  points  of  the 
pivoted  arms  witn  the  inside 
of  the  barrel.  Jbot-IW. 

Me-atns-knife.  A  small 
knife  with  a  triangular  concealed  blade  in  a  long 
thin  shaft ;  used  in  operations  in  the  meatus  andito- 
rius,  such  as  obliterating  strictores,  opening  pus- 
tules, scarifying,  removing  polypi,  eto. 


a,  meatns-knife. 


h,  meatns-cope. 
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Meahu-KMi/t  and  Mtvtuttopt. 

Ma-atns-ocqM.,  A  urethra  apeculum. 

ICo-obani-oal  Broom.  A  sweeping-mftcfaiDe, 
nsiuUy  propelled  by  horses,  and  faanng  revolving 
bnwms  actuated  by  the  supporting  wheels,  and  deliv- 
ering the  dust  and  mud  into  the  dox  of  the  wagon. 

See  StBKET-SWEIPINO  MACHrNB. 

Me-ohan'l-oal  Lamp.  Another  name  for  Car- 
eel's  clock-work  lamp,  in  which  the  oil  is  pumped 
trom  a  lower  resenroir  to  the  wick-tube  by  means  of 
clock-work,  so  as  to  furnish  a  supply  exceeding  that 
ooDsuoied  by  the  wick,  the  aurplns  flowing  back 
ouUide  of  the  burner.  The  object  is  to  aflbra  equal 
and  ample  supply  of  oil  to  the  flame. 

A  spiral  spnug  and  piston  in  the  reservoir  have 
been  oaed  as  a  substitute  for  the  clock-work  pump, 
vhich  is  olgectionable  on  account  of  its  expenidre- 


«.  pfp«  rapplylng  oil  to  wide, 
y,  eoUar  tajipoedas  buntem 

,  RtnnH^po  Ibr  owrihwing 
dl. 
J,  mhv-lMn. 

/,  enafc-iodite  working  liatb- 
arnvalm. 

ib,UtiMDriid. 
1 1,  Ud  orditom. 

I  «,  oH-eUtem- 


n,  inetliHi-piiM. 

0,  wlaillag-«rbor  Rir  clock-work. 

p,  box  fiir  okick-woik. 

7,  Kiflw  Ibr  a4]nitiiiit  Iml  ef 

bninv 
r.MrriM-Mdo. 
(,  eoapUng-acrew  Rjr  dl-taba. 
t,  nidTCiMlJidnto  Ibr  eonneet- 

Ing-rad. 
w ,  cock  tot  enptTliig  cfatHii. 
V,  oMuieetlng-rod  tor  Ranks. 


Mo-ofaan'l-oal Leech.  See  Leech,  Artificial. 

Me-ohaif'i-oal  Pi'geon.  A  flying  olfject  form- 
ing a  substitute  for  a  pigeon  in  tiiooting-matches. 
See  Pigeon. 

Me-ohan'i-oal  TePe^raph.  Another  name 
for  the  automatic  telegraph,  in  which  a  message 
represented  by  a  series  or  succession  of  dots  is 
passed  beneath  a  key  or  stylus,  so  as  to  make  and 
break  the  circuit  by  simply  mechanically  passing 
through. 

In  another  aj^ianitas  of  local  use  perhaps,  bnt 
not  susceptible  of  application  to  distant  points, 
the  apparatus  has  beU-ci-anks  which  stand  at  an- 
gles of  120"  with  each  other ;  the  crank  of  the 
shaft  at  one  station  is  connected  by  rods  with  that 
of  the  other.  Endless  chains  witii  lettered  links 
pass  anmnd  the  wheels  correapondenoe  being 


Wig.  an. 


nesB  for  domestic  uses,  but  is  valuable  in  important 
atuations,  such  as  lighthouses. 

James  Watt,  in  a  letter  to  Argand,  August  8,  1787, 
(tsve  sketches  of  proposed  lunps  with  oil-pumpa 
worked  by  clock-work.  See  "Engineer,"  Vol.  I. 
^  87. 

Fi^.  8118  represents  a  mechanical  lamp  adapted 
for  dioptric  lights  of  the  first  order. 

a,  wkk^MldR-.  c.tm*  to  nek  fttTnlaliig  wtek. 

*,  |lw  haMsr.  d,  nwk  Ibr  raMag  wkk. 


MeelumittU  Ttltgraplt. 


maintained  between  the  two ;  one  being  actuated 
by  an  operator  to  bring  giren  letters  in  series  to 
a  fixed  point,  the  corresponding  letters  are 
brought  by  synchronous  action  to.  analogous  posi- 
tion on  the  other  to  be  viewed  by  the  ohserver  at 
that  point. 

-  Me-ohanroHTAph.  One  of  a  set  of  multiplied 
copies  of  an  original,  executed  by  means  of  a  ma- 
chine. 

Mdoha.  {Surgical.)  A  bunch  or  pledget  of  char- 
pie,  cotton,  or  raw  silk,  for  keeping  open  sn  ulcer 
or  wound.    Applied  by  an  Instnunent  known  as  a 

porte-miehe, 

Mechlln-laoe.  (Fidirie.)  A  light  Belgian  lace 
with  an  hexagonal  mesh ;  made  of  three  flax  threads, 
twisted  and  plaited  to  a  perpendicular  line,  the  pat- 
tern being  worked  in  the  net,  and  the  plait-thread 
shrrounding  the  flowera. 

Me-oom'e'tar.  (Sm-gical.)  A  graduated  in- 
strument used  at  the  Hospice  de  Hatemite  in  Paris, 
to  m<>n8ure  new-bom  infants. 

Med'al.   An  ancient  or  a  memorial  coin. 

Me-dallic  Bn-grav'ing.  In  this  beautiful  art 
the  direction  and  distance  of  the  lines  are  so  modified 
OS  to  give  the  appearance  of  a  flgare  or  olgeet  in  re- 
lief. It  is  executed  by  machinery.  The  machines 
of  H.  Collas  and  Mr.  Bate,  as  well  as  those  of  Asa 
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Spencer,  Mr. 
Froude,  and  Mr, 
Saxon,  are  all  im- 
{MttTeraents  upon 
an  apparatus  dt- 
scribed  in  a 
French  work,  the 
"Manuel  d«Tonr 
neur,"  about 
1814.  This  ma- 
chine will  gire  a 
good  general  idea 

or  the  construction  of  these  machines,  and  its  opera- 
tion ift  as  follows :  — 

The  medal  and  the  copper  on  which  the  medal  is  to 
he.  engravftd  are  fixed  on  two  sliding  plates  at  right 
angle-A  to  each  other,  and  so  connected  that  when 
the  |>liito  on  which  the  metal  is  fixed  is  raised  verti- 
cally by  a  screw,  the.  side  holding  the  copper  plate 
is  advanoed  hy  on  nqnal  qoantity  in  the  norizontal 
dir<)Ction.  The  medal  is  fixed  on  the  vertical  slide, 
with  its  face  towanl  the  copper  plate  and  a  little 
above  it.  A  bar,  terminating  at  one  end  in  a  trac- 
ing-point and  at  the  other  in  a  short  arm  at  right 
angles  with  the  bar,  and  holding  a  diamond-point,  is 
plai»d  liorizontally  above  the  copper.  BO  tW  the 
tracing-imint  shall  touch  the  meital  to  which  the  bar 
is  perpendicular,  and  the  dtamond-]|KHnt  shall  touch 
the  copper  pUte  to  which  the  arm  is  parpendicnUr. 
Undvr  this  arrangement,  the  bnr  being  supposed  to 
move  parallel  to  itself,  and  consequently  to  the  cop- 
per, if  the  tracing- iwint  pass  over  a  flat  part  of  the 
medal,  the  diamonu-pnint  will  draw  a  straight  line 
of  e(|ual  length  upon  the  copper  ;  but  if  the  tracing- 

Joint  pass  over  any  prcyecting  pert  of  the  medal,  the 
evtation  from  the  straight  hne  by  the  diamond- 
point  will  be  exactly  eiiual  to  the  elevation  of  the 
corresponding  point  of  the  medal  above  the  rest  of 
the  surface.  Ttins,  by  the  transit  of  this  tracing- 
point  over  any  line  upon  the  medal,  the  diamond 
will  draw  upon  the  copper  a  section  the  medal 
through  the  line.  A  screw  i»  attached  to  the  appa- 
ratus, so  that  if  the  luedal  be  raised  a  very  small 
quantity  by  the  sciew,  the  copper  plat«  will  be  ad- 
vanced by  the  same  quantity,  and  thns  a  new  line 
of  section  may  be  drawn.  By  continuing  this  pro- 
cess, the  series  of  sectional  lines  upon  tne  copper 
prodncefi  the  repn'sentation  of  the  medal  on  a  plane, 
the  outline  and  the  form  of  the  figure  arising  from 
the  ainuosities  of  the  lines  and  inim  their  greater 
or  less  proximity. 
BCa-dol'Uon;  1.  A  larfce  medal. 
2.  A  carved,  moldi^  cast,  or  stamped  drcnlar 
om^niental  work. 

Med'al-ma-ohine'.  A  machine  for  making 
copies  of  medals  and  raised  or  sunk  works  on  a 
scale  kriier  or  smaller  than  the  original.    It  com- 

f irises  adi>i«^ble  frames  on  the  pantograph  principle 
or  canning  trocera  which  pass  over  the  face  of  the 
original,  and  mandrels  in  which  the  various  cutters 
for  proilncing  the  copy  are  inaerttid.  It  operates 
upon  the  ('akvimg-machin'e  (which  see). 

Mod'i-oat-or.  {Surgical.)  A  spoon,  syringe, 
or  insufflator,  for  directing  a  medicament  into  or 
npon  a  deeply  seated  part. 

Me-dlol-nal  Cup.  One  for  the  adminuftntion 
of  medicine  to  persons  prostrated  by  sickness  or  in- 
jury. 8onw  such  cups  have  graduations  to  indicate 
quantity  ;  or  a  tubular  handle  through  which  the 
lii^uid  may  be  conducted  to  the  mouth  w-ithout 
spilling  ;  or  the  lip  of  the  cup  has  a  little  hood 
wliich  constitutes  an  apcrtare  through  which  the 
]i()aid  is  poured.'  Another  cup  resembles  a  pipette, 
diaoharging  at  the  lower  opening  when  the  finger  is 


temporarily  withdrawn  fiom  the  orifice  in  the  npper 

end. 

A  medidnil  cup  of  a  foimer  «ga  was  of  antimony, 
rendering  emetic  a  dose  of  wine  allowed  to  stand 

therein. 

M«-dlo1-nal  BatlL  In  the  anperatus.  Fig. 
8118,  the  medicinal  vapots  are  forced,  by  their  own 
pressure  or  otherwise,  from  the  merroir  B  tbreagh 
the  pipe  C,  and,  entering  the  bath-tnb  A  beneath 
the  perforated  false  bottom  E,  through  the  longi- 
tudinal perforated  pipe  D,  pass  upward  in  bubtdei. 

ModirdiWH^KKML  A  ^>oon  for  the  adninis- 
traUon  (rf  medicines.    As  in  the  prample,  it  vrnj 
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Mmtkimal  Spoon. 

consist  of  a  common  teaspoon,  provided  with  an  sd- 
justable  Ud  which  covers  the  bowl,  leaving  a  smsll 
aperture  at  the  tip,  whervby  the  contents  escape 
when  the  spoon  is  introduced  into  the  mouth.  Toe 
spoon  is  hlled  at  the  aperture  near  the  handle. 

In  another  form  the  cover  is  connected  to  a  cora- 
pound  lever,  which  is  influenced  by  a  spring  to  clcne 
It.    The  oover  is  depressed  by  the  lever.    A  porticm 

ng.si». 


at  the  of  ^e  tfom  is  left  naconnd  to  aDov 
the  exit  of  the  medicine. 

Me'di'-iiliL  A  size  of  drawing  and  writing  paper 
between  demy  and  royal,  measuring  22|  x  17^  ineha^ 
and  weiffhing  20  to  S4  pounds  to  the  ream. 

Of  pnnting-paper,  19  x  24  inches. 

Bied'lej.  (Fabric)  <■  Cloth  woven  from  wool 
dyed  of  variona  colors  and  spun.  Technically,  Une 
and  black  are  excluded.    First  nude  in  1814. 

Meer^aohaam.  Meenchaum  (foam  of  the  sea),  _ 
a  superior  species  of  white  clay,  chiefly  conststbg 
of  silicate  of^ magnesia,  and  dugmostly  in  the  poiin- 
sula  of  Natoli,  Asia  Minor.  It  is  sent  to  market 
in  irregular  blocks  of  different  sizes,  the  latter  fixing 
the  price,  which  is  much  higher  in  proportion  for 
large  lumps  than  for  small  ones.  The  Turkish  gor- 
emment  owns  the  mine  and  etipalitee  the  qnotatimu 
according  to  the  demand,  whuh  generally  exoaodi 
the  supply. 

In  manufacturing  pipes,  the  lumps  are  cat  into 
shape  with  a  knife,  after  having  been  lightly  wetted  ; 
the  bowU  are  then  -carefully  mbtied  to  ofatsin  i 
clear,  smooth  aurfsce,  and  afterward  boiled  eith« 
in  |mre  ynx,  or  wax,  ml,  and  fata,  the  latter  ef- 
fecting a  yellow  hne,  and  bdlitatiug  the  oohningi 
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illj/draulie  Bitgiiuer^.)  Tliat 
stile  of  a  uaoaf-Jock  gate  which  meets  the  correspond- 
ing stile  of  the  other  gate  at  the  midwidtb  of  the 
bay-    See  LOCK-QATB. 

Bfle-gal-eth'O-soopM.  An  improved  form  of 
stereosvope  icrented  by  Ponti,  in  which  the  photo- 
graph is  coouderablpr  magnified  aad  an  increased 
appearance  of  sphericity  obtained. 

It  h  so  arranged  that  the  object  nuijr  be  viewed 
by  direct  or  retlticted  suolight,  or  by  artificial  light. 
—  Prac.  Meoh.  Jour.,  3d  8erieB,'yoL  HI.  p.  111. 

Mn  gam'n  tTrr     1.  An  instrument  for  deter- 
mining the  longitude  by  observation  of  the  stars. 
2.  A  micrometer. 

Mag'a-scope.  (Optica.)  1.  A  solar  ndcrmcojie 
in  which  tlie  objects  are  opaque  and' illuminated  in 
firont  by  reflecting  mirrors. 

2.  An  optical  instrument  for  ezhilating  an  olgect 
on  a  large  scale. 

BCe-gasa'.  Refuse  sugar-cane  from  which  the 
juice  has  been  expressed.    See  Baoassb. 

Meir.  (Eng.  loaU.)  Thirty-two  yards  of  gnmnd 
in  a  vein  of  ore. 

Ifle-lan'o-typft  {Pkotoffra^y.)  Sometimes 
written  vuIaiHolypg.  A  nroceas  which  takes  its 
name  from  the  black  ground  of  varnished  sheet-iron 
supporting  the  collofUon  which  receives  the  picture. 
AJ^  called  Ferhotypb  (whi«h  see). 

Me-lo'de-on.  (ifiuic.)  A  wind-instrument 
with  a  row  of  reeds  and  operated  by  keys.  The  in- 
stnimeut  has  a  bellows  which  formerly  blew  air 
through  the  reedii ;  but  Carhart  in  1846  patented  the 
feature  of  drawing  air  through  the  reeds  by  suction 
bellows  :  he  also  invented  machines  to  make,  rivet, 
aad  plane  the  reeds ;  also  the  tube  board  to  hold 

nic.  sizi. 


the  reedn,  a  machine  to  rivet  the  reeds  to  the  blocks, 
and  one  for  cutting  the  cells  in  the  reed-board. 
Pressure  on  the  key  drives  down  the  pin  and  the 
valre,  allowing  passage  to  the  air.  The  principle  is 
the  same  as  the  accordeon.  FIuIxml,  parloT'Orgtm, 
harmonium,  aeraphiw.,  are  all  names  of  instruments 
of  this  kind. 

Mel'Ortype.  (Phologravhy.)  A  process  in  pho- 
tography iu  which  a  dark  cnamber  is  not  used,  and 
the  pictures  are  developed  at  a  subsequent  conven- 
ient time. 

SSelt'ing-fm^liao*.  A  foundry  cnjiola,  or  a  glass- 
maker's  furnace. 
Melt'lng-point.  That  point  of  the  thermometer 

at  which  a  substance  becomes  fused.  See  Fusifio- 
FoiNT;  Thermometer.    See  also  p.  1422, 

Mel'ton.  {Fabric.)  A  kind  of  broadcloth  for 
coating. 

Sfle^nis'oiis.  A  lens  convex  on  one  side  and  con- 
cave on  the  other.   See  Lrhr. 

The  concave  nde  has  a  curve  of  greater  radius  than 
the  convex  side,  and  the  lens  is  thicker  in  the  mid- 
dle than  elsewhere. 

Iu  this  respect  the  meniscus  differs  from  the  eon- 
cavo-amvex  unty  whose  convex  fisce  has  a  curve  of 
greater  ndius. 


Bfau's  Har^eu.  An  arrangement  which 
men  ant  attached  to  a  gun-carriage  which  is  to  be 
moved  but  a  short  distance  or  wliere  animal  power 
cannot  be  em)iIoyed.  It  consists  of  a  vo\te  IH  feet 
long  and  4  inches  in  circumference,  having  n  thimble 
at  one  end  and  a  thimble  and  hook  at  the  other.  Ten 
leather  loops  are  fixed  in  paird  to  the  rope,  fi  on  each 
side.  These  are  of  sufficient  size  to  allow  a  man  to 
pass  his  bod^  through  theui,  the  strain  of  the  draft 
coming  on  his  chest. 

Men'sbm-nin.  A  solvent,  such  as  water,  alco- 
hol, ether,  acids,  oils,  etc 

Men'taL  A  basket  made  water-tight,  and  having 
four  ropes  attached,  by  which  two  men  dip  water 


MeMaL, 

from  a  stream  or  cistern  and  discharge  it  into  a 
trench  for  irrigation. 

Mer-oator-i^uut.  A  mode  of  projection  in- 
vented by  Gerald  Mercator,  in  which  the  meridians 
and  parallels  are  straight  and  nantllel  lines.  The 
meriaians  are  equidistant,  but  tne  distance  betw*een 
the  parallels  increases  from  the  equator  towards 
either  pole.    Sec  Chart  ;  Maf. 

Mer'chuM'roiL  Bar-iron. 

MMT'chaat-roUa.  Finishing  rolls  of  a  rolling- 
mill. 

Mer'ohant-tnln.  A  train  of  rolls  with  grooves 
of  varying  sizes  and  shapes,  which  reduce  the  re- 
heated puddle-ban  to  bar-Iron  of  merchantable 
form. 

Mar-<m'li-al  BatlL  Used  in  the  pneumatic 
trough  in  collecting  such  gases  as  are  largely  ab- 
sorbed by  water. 

Bfar-cn'ii-al  0«ge.  The  preasure-gsge  in  which 
the  steam  acts  uiton  a  body  of  mercuiy  and  raises  a 
column  in  a  glasM  tube. 
Uer-ou'ri-al  Horn-ore.  Horn  Quicksilver. 
Mer-oa'ri-al  Ler'aL  A  form  of  level  in  which 
mercury  is  nsed. 

Mer-on'rl-al  Pen'daJiiiiL  A 
compensation  pendulum  Invented 
by  Graham  of  Ixindon,  1700. 

A  jar  of  mercury  is  used  for  the 
hci>  or  weight.  As  the  pendulum 
expands  the  mercury  rises,  and  by 
the  pise  of  its  center  of  gravity 
compensates  for  the  other  inequal- 1 
ity.    See  Prndulvh. 

Mer-on'ri-al  Foinp.  A  pump 
invented  by  Haskins  in  1720,  inj 
which  a  cnlnnin  of  mercury  acts  as 
plungt^r  and  piston  packing. 

Fig.  S12S  shows  a  pump  of  this 
form,  a  is  ^e  chamber  of  the 
pump,  with  a  valve  at  eadi  end 
ojtening  upwardly,  b  is  the  suc- 
tion-]>ipe,  and  e  the  outlet.  A 
bent  tube  connects  chamber  a  with 
cylinder  d,  open  at  bottom  and  sur- 
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rounded  by  a  iaige  cyHnder  or  cup  Mmvial  Pmnp. 
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«  filled  with  mercury,  or  with  a  wooden  core  to  mre 
a  portton  of  the  iQercuiy,  as  ia  the  illustration. 

If  DOW  the  cup  e  be  lowered,  the  tendency  will  be 
to  produce  a  vacuam  in  chamber  a,  which  will  be 
immediately  filled  with  water  from  the  inlet  pipe. 
By  raising  cup  e  the  water  will  be  expelled  throagh  c. 

Mar-on'ri^alTher-mom'e-ter.  A  thermometer 
tabe  filled  ¥rith  nieroary,  in  oonttadistiQction  to  a 
spirit,  air,  or  metallic  thennouMter. 

Mer'oa-iy.  Equivalent,  100;  symbol,  ffg.; 
specific  gravity,  13.59;  fusing-point,  -89*  Fab. 
Fluid  at  ordinary  temperatures. 

Occurs  principally  as  a  sulphide  (cinnabar).  It  is 
a  brilliaDt,  BiWer>white,  heavy  metal.  Distills  at 
Fah. 

It  is  used  in  medicine  aaaociated  with  chalk  (blue 
piU)  and  lard  (niereurial  ointment). 

The  chloride  is  corrosive  sabUmate,  used  in  the 
Kysu  wood-preserving  process ;  and  the  sub-chlo- 
ride is  calomel. 

The  metal  is  used  in  philosophical  instruments,  — 
barometers,  thermometers,  etc. 

An  alloy  of  mercury  with  another  metal  ia  called 
an  Amaloah  (which  see). 

Mercury  is  used  to  extract  gold  or  silver  from  the 
earthy  and  baser  metallic  constituents  of  these  ores  ; 
amalgamating  with  the  gold  and  silver  when  brought 
into  contact  therewith.  See  Ahaloamatok  ;  StL- 
VER-UILL,  etc 

An  amalgam  of  tin,  4,  mercury,  1,  is  used  to 
tilvtr  looking-glasses. 

Many  metals  amalgamate  with  mercury,  and 
otheiB  aa  not 

Added  to  certain  fusible  alloys  it  reduces  their 
point  of  fusion  below  the  beat  of  boiling  water.  See 
Amjoy,  p,  62. 

The  ore  of  mercury  —  chiefly  cinnabar,  the  sul- 
phide of  mercury  —  ia  brdcen,  sifted,  and  crushed. 
It  is  then  heated  in  a  furnace  with  lime,  iron,  or 
some  other  agent  which  combines  with  the  sulphur. 

The  mercury  is  vaporized,  rasses  off,  and  is  con- 
densed into  a  metallic  form.  It  is  purified  by  filtra- 
tion and  stored  in  iron  bottles. 

Quicksilver  has  been  mined  from  time  immemo- 
rial in  Spain  at  Almaden  in  the  province  of  La 
Mancha.  "DioAoorides  separated  mercury  from 
dnnabar."  (Hvhboldt.)  Pliny  states  that  700,000 
pounds  (of  cinnabar?)  were  received  yearly  from 
that  source,  and  that  the  Greeks  received  it  from 
thence  800  yeai-s  previously  to  the  date  at  which 
be  wrote  (a.  d.  70).  (See  Amalgam.)  It  is  now 
mined  extensively  at  Idria,  in  the  Schiefergebirge, 
and  is  found  in  Uunmry,  many  parts  of  German^, 
in  China,  Japan,  Hezico,  HondorM,  Colnrntna, 
Pern,  and  Calubmia. 

The  modes  of  obtuning  mercury 
b^  the  decomposition  and  distilla- 
tion of  cinnabar  have  been  very  im- 
perfect and  wasteful ;  and  even  at 
this  day,  with  all  the  advantages  of 
skill  and  capital,  the  actual  product 
is  but  a  small  proportion  of  the 
amonnt  obtained  by  a  careful  aasly- 
sis.  It  is  understood  that  in  Eu- 
rope the  ores  are  heated  upon  open 
arches  and  the  vapors  condoued 
within  brick  chambers. 

For  detailed  description  of  the 
I  and  appontus,  we  must  re 


fer  the  reader  to  Ure's  Dictionary 
and  chemical  treatises,  as  the  sub- 
ject is  not  so  clearly  within  the 
scope  of  this  work  that  it  can  be  treated  at  any  length. 
The  eztensire  qnicksUver  mine  of  New  Almaden 


is  twelve  miles  from  San  Jos^  in  California,  and  hsi 
had  tbe  benefit  of  energy,  skill,  and  capitsl  in  its 
development.  A  goo<l  description  of  the  place  s&d 
the  works  was  written  in  1857 ,  and  given  in  Harper's 
"  Hegarine,"  June,  1863.  Changes  may  have  ance 
taken  place.  The  mode  of  mining  and  tiveokiog  into 
pieces  snitable  for  the  furnace  has  nothing  pwnliar 
to  ofTeTf  but  the  ccmdenaiiig-famaees  am  worthy  oF 
nodce.  They  are  sixteen  in  number,  arranged  ddi; 
by  side,  and  extend  a  distance  of  sRveral  nQiidred 
feet  beneath  a  Bi>aciouB  roof.  They  stand  8  feet 
apart,  are  40  feet  in  length,  10  in  bight,  and  8  in 
breadtK  The  ore  is  cleaned,  broken,  snd  dumped 
into  the  receiving-chamber,  which  is  next  to  the  fur- 
nace, and  holds  7  tons  of  ore.  The  cover  b^ng  Inted 
on.  the  sublimated  vapors  pass  by  a  circnitons  nmte 
through  12  chambeia  snccesaively,  the  connecting 
apertures  being  alternately  at  the  tops  and  hottoma 
01  the  division  walls.  The  mercury  condensed  id 
each  chamber  passes  throngli  small  holes  in  the 
to  a  covered  trough  on  tbe  outside,  which  conducts 
it  to  a  reservoir,  whence  it  is  dipped  into  iron  flsaka 
which  receive  a  charge  of  75  pounds,  and  are  then 
closed  1^  a  screw  cap.  While  passing;  from  tbe  Isst 
of  the  twelve  to  the  stack,  the  vapor  is  brought  into 
contact  with  a  pan  of  water,  which  still  farther  con- 
denses esi-apiiig  fumes. 

Mar'on-r7^iir'iiao&  A  furnace  in  which  cin- 
nabar is  treated  for  the  production  of  mercury. 

The  localities  yielding  the  siUphide  of  mereaiy 
are  not  numerous.  The  Almaden  mines  of  Spun 
were  known  to  the  Greeks  700  &  c,  and  were  cele- 
brated  in  tbe  time  of  Pliny.  The  mines  of  Idrii, 
the  Palatinate,  and  of  New  Almaden  in  California, 
are  extensive  and  rich.  The  ore  is  also  found  in 
Peru,  China,  Hungary,  Sweden,  Japan,  and  Chili 

in  the  furnace  tae  ore  is  subjectml  to  distiUattoiL 
in  retorts  which  lead  to  coiidenBing-Ghamben,(rthe 
blocks  ore  are  roasted  in  a  fonisce,  the  whole  vol. 
atile  results  of  the  furnace  passing  with  the  netsl- 
liferous  fumes  to  a  series  of  cotidensing-«hBmben. 
See  CoKDENSEH.    See  previous  article. 

The  latter  is  the  plan  adopted  at  Idriu  in  Austria, 
the  former  in  Bavaria  and  California.  Dr.  Uie's 
retort-fnmace,  erected  at  Londsbenr  In  Bavaris, 
reaembles  the  apparatus  for  the  distillatitm  ol  cost 
gas. 

In  Spain,  tbe  old  Buytrone  or  Aludel  fttinooeii 
still  adhered  to.    See  AludeL. 

Mer'oa-ry-^tli'or-«r.  (MOallurg^.)  A  8t^^ 
ring  apparatus  m  which  jlnured  quicksdver,  whidi 
has  been  rendered  what  is  technically  known  asnd^ 
is  gathered  together.    See  AHAtxiAH. 

Hercnty  which  itftourtd  is  in  a  sort  of  powdoy 


condition,  the  particles  being  coated  with  snlphnr 
from  the  pyrites  or  from  other  cause ;  and  the  mjeet 
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of  the  mechanical  a^tation  and  nibbing,  in  the  nier* 
eozy-gatherer,  is  to  cause  the  globales  of  mercury  to 
couesoe  and  resume  th«  fluid  condition. 

Me-ridl-ML  A  great  circle  supposed  to  jnas 
through  both  poles,  and  the  zenith  and  nadir  of  a 
given  place. 

Sfle-rld'l-an-oir'ole.  1.  A  transit  instrument 
with  a  graduated  circle  securely  fastened  at  right 
anf^i-3  to  the  horizontal  axis  and  turning  with  it. 

The  meridian  circle  in  the  Nationat  Observatory 
of  Washington  was  made  by  Ertel  and  Son,  of 
Mnni<^.  Its  object-glass  has  an  aperture  of  4^ 
inches,  with  a  focsl  distance  of  58  inches.  This  in- 
Btmment  is  provided  with  a  circle  30  inches  in 
diameter,  divided  into  arcs  of  3*,  and  Tsada  by  four 
micrometers  to  single  seconds. 

2.  The  altitude  circle  of  a  globe. 

Ke-rl'no.  (Fabrie.')  A  fine,  French,  woolen 
gDod%  so  named  as  being  made  of  the  vool  of  the 
merino  sheep.  It  is  a  lady's  drass  goodi^  all  wool, 
and  twilled  on  bodi  sides. 

The  Merino  rariety  of  sheep  is  a  native  of  Spain, 
which  conotry  was  celebrated  for  its  wool  in  tbe 
time  of  Pliny. 

The  greater  number  of  the  sheep  of  Spain  belong 
to  the  megta,  or  merino  corporation,  which  has  about 
6,000.000  sheep  in  flocks  of  10,000  each.  Each 
Sock  has  an  officer,  50  shepherds,  and  SO  dogs. 

In  summer,  the  sheep  feed  upon  the  elevated 
lands  of  Biscay,  Navarre,  and  Arragon,  and  to- 
waid  winter  are  driven  southward  to  the  fertile 
plaitta  of  New  Castile,  Andalusia,  and  Estramadura. 
The  lambs  come  in  January,  and  shearing  com- 
menoes  tbe  1st  of  Hay,  'bexag  carried  on  in  houses 
where  the  floeks  of  sheep  are  folded  on  their  northern 
march.  125  men  shear  1,000  ewes  per  day,  50 
weathers  per  man  being  considered  a  day's  work. 
The  ewes  yield  from  4  to  5  pounds  of  wool,  the 
weathers  from  7  to  S.  The  wool  of  each  sheep  is 
sorted  into  four  varieties. 

The  carcass  in  but  little  esteemed. 

The  institution  of  the  meata  dates  from  the  time 
ot  the  plague  in  1S50,  when  whole  provinces  were 
nearly  depopulated  and  vast  estates  became  owner- 
less. Tbe  proprietors  of  neighboring  estates  com- 
bined to  throw  the  unoccupied  tracts  into  a  common 
pasture  on  which  they  heraed  sheep  acoording  to  an 
agreed  ratio. 

Free  pasasga  is  allowed  to  the  flooka  throogh  the 
onltiTated  territories,  and  great  hardship  results. 
The  power  of  this  tyrannical  corporation  was  some- 
what reduced  by  the  French,  during  their  temporary 
occupancy  of  the  country,  1608  - 12  ;  a  better  legacy 
than  any  left  by  the  succeeding  English  occupation, 
which  wss  all  in  the  interest  of  aristocracy  and 
mmopoly. 

The  merinos  are  now  kept  in  immense  numbers  in 
Australia  and  Van  Dieman's  Land. 

Turdetania,  the  country  of  the  Ouadslqniver,  was 
famous  for  the  quality  of  its  wool  in  the  time  of 
Strabo,  about  the  Christian  era.  A  buck  of  fine 
^ality  was  worth  a  talent  (?  Attic),  equal  to  1,180 

They  were  introduced  into  England  in  178S, 

BCttr'kiiL  A  mop  for  cleaning  cannon. 

HerOoiL  iFmmSeation.)  The  solid  part  of  an 
embattled  parapet,  between  two  embrasures. 

BSssh.  1.  {OtariM.)  Or  meuh.  The  enga^- 
ment  of  the  teeth  of  wheels  with  each  other  or  with 
an  adjacent  olgeet,  as  the  rack,  in  a  rack  and  {anion 
movement. 

S.  (^Ifetting.)   The  loop  made  over  a  stick  and 
engsging  tbe  loop  in  its  vicinity. 
Ifwh-rttok.     (patting.)     A  flat  slat  with 


rounded  ends,  used  to  form  the  mesh  of  nets,  the 
loopH  being  nude  over  it  and  knotted  on  its  edge. 

MM'Mn-gar.  {yaiiiieal.)  A  rope  itassing  from 
the  capstan  to  th6  cable  to  which  it  is  fastened  by 
nippers.  The  winding  of  the  messenger  on  the  cap* 
Stan  hauls  in  the  cable  and  the  nippers  are  succes- 
sively taken  off  that  part  of  the  cable  that  is  ap- 

Csching  the  capstan,  and  put  unon  that  part  whiui 
just  come  inboard,  throogh  the  Aatose-bole. 
Maaa-kit   That  portion  of  camp  equipage  con- 
sisting of  cooking- 

iitensils.  HfC-  SUB. 

In  the  exampl<^  a 

fi7ing-pBn  or  gnd- 
dfe  is  conveniently 
attached  to  the  bot- 
tom of  the  coffee- 
pot, by  passing  the 
handle  of  the  pan  up 
through  a  hole  made 
in  tbe  handle  of  the 
coffee-pot,  and  than 
catching  it  by  pass- 
ing the  end  of  the 
ball  through  a  hole 
in  its  nppsr  end,  for 
convenience  of tnuis- 
portation. 

Met'a-oar'pal  jfiM-iit. 
Saw.  (Surgical  In- 

alrumenU.)  A  narrow-blsded  saw,  about  six  inches 
long,  used  for  dividing  the  bones  of  the  fingers  or 
mi^le  hand  or  of  tne  foot  in  amputation.  In 
former  times  they  were  made  with  small  bows  :  they 
are  now  straight,  stiff-bladed,  ground  thinner  on  the 
back,  to  make  them  follow  the  cut  easily  ;  or  tiiin- 
bladfld  with  a  stifleoing  back,  which,  after  having 
cut  to  the  depth  of  the  blade,  can  be  raised,  when 
the  blade  will  follow  in  the  cut.    See  p.  92. 

Mefal.  1.  An  elementary  mineral  substance 
possessing  certain  attributes,  particularly  the  luster 
called  metallic,  by  which  it  is  distinguished  from 
other  inorganic  productions.  With  few  exceptions, 
metals  possess  considerable  specific  gravity,  hudness, 
and  cohesion,  and  require  a  hi^h  de^jree  of  heat  to 
liquefy  them.  One,  mercury,  is  liquid  at  ordinary 
temperatures,  and  a  very  few,  as  sodium  and  potas- 
sium, are  lighter  than  water,  which  they  decompose 
with  such  energy  as  to  produce  ccHnhnation. 

The  properties  ai^d  qualities  of  metals  by  which 
distinctive  descriptions  are  drawn  are,  — 

Specific  gravity,  chemical  etjuivalents,  fiisilnlity, 
hardness,  brittleness,  malleability,  ductility,  tenaci- 
ty, elasticity,  opacity  of  surface,  sonorousness,  color, 
lustrcusness,  odor,  isate,  dilatation  by  heat,  specific 
beat,  conductivity  of  heat,  and  also  of  eleotricity, 
rawnetic  or  diamsfpetio  character. 

The  metals  constitnte  about  five  sixths  of  the  ele- 
mentary bodies  known  to  exist.  They  are  distin- 
guished by  a  peculiar  luster,  by  their  opacity,  their 
power  of  conducting  heat  and  electricity,  and  gener- 
ally by  a  specific  gravity  considerably  exceeding  that 
of  water. 

Metals  have  been  divided  into  five  classes,  priaci- 
pdly  depending  upon  tiieir  affinity  for  oxygen  and 
the  nature  of  the  compounds  formed  by  the  union. 

2.  (Oivil  Sngineaing.)  a.  Broken  stone  for  roada, 
according  to  the  McAdam  principle. 

McAdam  laid  at  moot  10  inches  of  metal  on  a  sur- 
face prepared  by  leveling  and  sloping. 

Telford  laid  as  a  bottoming  a  compact  lajrer  7 
inches  thick  of  jdeceB  from  4  to  7  inches  in  dimen- 
sion. Over  this  he  spread  tiiemefo^,  which  waa  made 
of  a  laaa  to  go  throogh  a  ring  2}  inches  in  diameter. 
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b.  Broken  stone  aroand  and  beneath  the  wooden 
ties  of  a  railway. 

3.  (OlasB.)  The  technical  name  for  the  molten 
glass  in  otder  for  blowing  or  casting. 

4.  The  effectiTe  power  of  the  ^ns  of  a  Teasel  ex- 
pressed in  the  nun  of  the  wei^ts  of  the  solid 
shot. 

5.  (Foundhtg.)  The  wOTknian's  term  for  east- 
iron. 

Mef  al-^bend'ing  Ma-ohlne'.  Sheet-metal,  such 
as  tin- plate  or  boiler-iron,  is  bent  into  the  cyliudri- 
eal  fomi  by  passing  between  rollera.  , 
*  For  the  snialtur  descriptums  of  work  the  machine 
consists  of  two  cylindrical  rollers,  a  and  d,  geared 
to  run  together,  and  a  third  roller  e  which  is  ca|iaUe 
of  vertical  adjustment.  The  metal  is  moved  by  the 
carrying  rollers  a  and  d,  and,  on  striking  the  sur- 
face  of  the  roller  e,  is  bent  up  so  as  to  pass  over  the 
same.  As  this  bending  occurs  in  an  equal  d^ree 
at  every  point  of  the  sheet  of  metal,  the  result  is 
thnt  it  asBumeB  a  circular  sweep,  the  ladius  of  which 
depends  upon  the  position  of  e.    In  the  central 

position,  the 
nc-  8US.  sheet  would  as- 

aume  the  shape 
e  /  g,  and,  when 
e  is  more  raised, 
say  to  the  up- 
per position,  thA 
pkte  would  fol- 
low the  dotted 
circle,  the  radius 
of  which  is  much 
less.  When  the  bending-cylinder  c  is  thrown  out 
of  level,  the  sheet  ts  thrown  into  a  coninal  form. 

In  tlie  machinH  for  bending  plates  the  rollers  m  n 
are  not  necessarily  in  contact^  and  the  regulation  for 
different  curvatures  is  by  vertical  adjustment  of  the 
upper  roller  p.  The  bending  of  sheet-metal  for 
stove-pipes,  chimneys,  tin-ware,  plow-mold  boards, 
etc.,  is  similar  in  principle. 

Machinery  is  also  used  for  bending  skelps  for 
tubes  and  gnn-bsmls ;  and  for  twisting  strips  into 
coils  fur  gun-barrels. 

Some  articles  are  preferably  bent  into  form  by  a 
stamping  action. 

Tiibt>s  are  bent  while  filleil  with  solder  or  resin, 
whiuh  allows  them  to  assume  a  curve  without  puck- 
ering or  disturbing  the  true  circular  section.  By 
this  mode  the  curved  tubes  of  wind-instniments  are 
made. 

Mefal-fDT'ni-tnre.  (PrhUing.)  The  metallic 
portion  of  the  pieces  used  in  filling  up  blanks,  etc., 
in  chases. 

Ic  includes  reglet,  side  sticks,  head  ami  foot 
sticks,  qaotiUUni  /arniture  (hollow  pieces  of  metal 
used  to  fill  up  blank  spaces),  and  hollow  quadrats. 
It  is  convenient  to  have  reglet,  etc  ready  cut  into 
lengths,  varying  from  18  to  120  or  130  ems.  See 
Furniture. 

Met'al-gage.  One  for  determining  the  thick- 
nes.*t  of  slittet- metal.    A  sheet-metal  gage. 

Bffet'al-ina.  A  corupouiid  for  journal-boxes  of 
metal,  metallic  oxide,  organic  matter,  reduced  to 
powder  and  componndeil  with  wax,  gam,  or  fatty 
matters.    See  JouRKAr,-BOX. 

M e-tallio  Ba-rom'e-ter.  One  as  contradistin- 
guished from  an  instrument  in  which  a  fluid  is  em- 
ployed.  Also  known  ns  h  ho'oieric  baromRt^'r,  Vidi 
invented  the  dia|>hr)igm  form.  (See  AsRKoin.)  Bour- 
don invented  the  bint-tnbe  form ;  a  ftatteneil,  curved, 
exhausted  tube,  one  end  of  which  is  fixed  and  the 
other  geared  to  an  index-pointer  which  traverses  a 
gndnated  arc.   Changes  of  pnssnie  of  the  atmos- 


phrre  affect  the  curvature  of  the  tube,  and  so  move 
the  finger:    See  Boukdon  Bakourtkr. 
-  Me-tal1io  Car'trldga.  One  in  which  the  cliaige 
is  contained  in  a  metallic  capsule,  in  contradistinc- 
tion to  the  paper  cartetdge.    See  Cabtridob. 
Ma-talllo  Chair.  A  diair  tiX  iron  slats  or  wires 
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interwoven,  or  of 
cast  portions  se- 
cured uy  rivets  or 
screw-bolts. 

Used  for  parks, 
gardens,  and  audi- 
toriums. 

Me-taiaio 
Dost  Grains  of 
metal  for  giving  a 
metallic  luster  to 
wall-paper,  shell- 
work,  lacquered 
ware,  and  for  other 
purposes.  It  was 
first  made  bv  John 
Hautticli  01  Nu- 
remberg (1596- 
1670).  It  is  pre- 
pared by  sifting 
the  filings  of  differ- 
ent metals,  wasb- 
tngthem  in  astrong 
lye,  and  then  pla- 
cinf^them  on  s  me- 
tallic plate  over  a 
Strang  fire,  where 
they  are  continual- 
ly stiiTed  till  their  color  is  altered.  Those  of  tin 
sci|uire  by  this  process  shades  of  gold  color,  with  a 
metallic  luster  ;  copper,  shades  of  tfnme  color  ;  those 
of  ii-on  or  steel  become  blue  or  violet;  those  of  tin 
or  bismuth  apiiear  of  a  bluish-white  color.  The 
(lust  is  thnn  put  through  a  flatting-mill,  having 
polished  Kteel  rollers. 

Mfr-tal'llo  Paok'ing.  Piston -jMcking  consist- 
ing of  a  ring  or  beveral  rings  of  iron  or  other  metal, 
sometimes  cast  so  as  to  ]K»tsess  elndticity  in  them- 
selves, or  sometimes  cut  into  segments  and  pressed 
against  tim  interior  of  the  cylin(fer  by  Bpringn,  so  ns 
to  form  a  stenm-tiftht  contact.  See  PiKToN-PArKlKO. 

Me-tal'lio  Fa'per,  Pajier  for  memorandum- 
books,  adapted  to  take  an  indelible  mark  from  a 
leaden  or  pewter  pencil.  The  pajwr  is  surfaced  with 
a  soUitioii  of  lime,  whiting,  and  size. 

Me-tal'lic-tia'»ne  Loom.  A  loom  for  wearing 
with  metallic  threads,  as  in  making  gold  and  silver 
lace,  braid,  etc. ,  entirely  of  metal,  wiuiout  any  mix- 
ture of  silk  or  other  threads. 

The  wire  is  wound  on  hollow  metallic  bobbins, 
which  are  heated  by  the  intro<luctioii  of  i-ed-hot  piet-es 
of  metnl,  and  then  allowed  to  i*ool,  tlins  annealing 
the  wire.  The  warp-threads  (or  wires)  are  then  placed 
in  the  loom  in  the  usual  way.  The  weft  must  ha 
somewhat  finer  than  the  war|),  and  a  shuttle  some- 
what heavier  than  in  silk  weaving  is  used. 

These  looms  are  also  u^etl  in  making  tisKUPS  in 
which  the  warp  is  of  silk  or  tlirea«l  and  the  weft  of 
gold  or  silver  wire  or  silk  thread  covered  with  a  flat- 
tened silver  wire  which  has  been  gilt 

M^tallo-ohrome.  A  coloring  of  metals  b^ 
meiuis  of  galvnnitan.  It  is  an  invention  of  Nobili, 
ami  conaiiits  in  de[>08iting  thin  films  of  a  metal  on 
metallic  bodies  by  means  of  a  galvanic  Imttery,  so  as 
to  fonn  a  number  of  rings.  As  the  dfposited  rings 
—  called,  after  the  inventor,  Kobtli's  ringn- — are 
not  everywhere  of  the  same  ttiickiiesa,  they  produce 
elevatiims  and  depression^  which,  though  not  visible 
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to  the  naked  eye,  nerertheless  cause  a  refraction  of 
the  rays  of  lixQt,  thus  giving  rise  to  the  formation 
of  the  same  colors  that  are  seen  in  thin  films  of  var- 
nish, fissures  in  the  ice,  on  window-glass  that  has 
heen  partially  decomposed  by  atmospheric  action,  in 
soap-bubbles,  pearls,  and  which  also  show  themselves 
very  beautifully  in  heating  bismuth  and  other  fusi- 
ble metals. 

"  A  saturated  solution  of  acetate  of  lead  is  pre- 
pared and  placed  in  a  horizontal  trough.  Three  or 
four  battery  cells  are  required.  A  steel  plate  is  laid 
in  the  solution  with  its  polished  face  upward,  and  is 
connected  with  the  copper  of  the  electro- battery. 
If  a  wire  be  connected  with  the  zinc  end  of  the  bat- 
tery and  held  over  the  steel  plate  in  the  solution,  a 
senes  of  circles  in  brilliant  colors  arises  at  the  spot 
immediately  beneath  the  wire,  and  expands  and 
spreads  like  the  circles  when  a  stone  is  tnrown  into 
a  pond.  Silver-blonde  is  the  first  color  ;  then  fawn- 
color,  followed  by  different  shailes  of  violet,  indigo, 
and  blue,  lake,  bluish-lake,  green,  and  orange,  green- 
ish-violet, and  passing  through  reddish-yellow  to 
rose-lake,  which  is  the  last  color  in  the  series. 

According  to  the  shape  of  the  metal  into  which 
the  current  enters,  —  be  it  a  point,  a  slip,  a  cross,  a 
concave  or  a  convex  disk,  — so  is  the  form  of  the 
colored  figure  varied.  If,  in  addition  to  this,  a  pat- 
tern in  card  or  gutta-percha  is  cut  out  and  inter- 
posed between  the  two  surfaces,  the  action  ia  inter- 
cepted by  the  portions  not  removed,  and  the  dcuign 
is  produceil  on  the  steel  plate  in  colors  that  may  be 
greatly  varied,  according  to  the  duration  of  the  ex- 
periment. The  different  colors  are  due  to  the  differ- 
ent thii:ktie!(8es  of  the  films  of  peroxide  of  lead."  — 
C.  y.  Walkrh. 

Mafal-log'ra-phy.  1.  A  process  invented  by 
Abate,  in  1851.  It  consists  in  printing  from  wooden 
blocks  upon  metallic  surface-s,  so  as  to  produce 
imitations  of  the  grain  of  the  wood.  A  veneer  of 
wood  is  wetted  with  a  solution  of  hydrochloric 
or  sulphuric  acid,  and  is  then  impressed  upon  the 
metal  so  as  to  cause  the  deposition  of  a  colored  me- 
tallic oxide. 

Or  the  impression  is  taken  on  muslin,  which  is 
then  in  a  comtition  to  transfer  it  to  the  metal  under 
pressure. 

2.  A  substitute  for  lithography  in  which  metallic 
plates  are  substituted  for  the  lithographic  stone. 
Kocher  and  Houssiaux  of  Paris  use  a  surface  of  tin- 
foil backed  by  an  alloy  of  lead  and  antimony,  and 
strained  around  a  roller  which  thus  becomes  the 
pressure  and  printing  roller.  The  Exhibition  of 
1862  in  Paris  showed  several  varieties  of  this  art, 
which,  in  one  of  its  branches,  is  closely  allied  to  the 
calico-printing  by  copper  rollers  of  raised  design. 

Mefal-lurgy.  The  art  of  separating  metals 
from  their  ores  or  from  impurities :  ameliing,  redu- 
cing, refiniag,  alloying,  parting,  plating,  etc.  See 
under  the  following  heads  :  — 


JEthlop'i  mlnnaL 
AtDnftge. 
Akh's  metal. 
Albata 

Alloy  (variptlM,  Me  Auot}. 

AlUr. 

Altinear. 

AlDmtnlnin. 

Aluml  alam-broiue. 

Amalgam. 

AmalgunatiiiK  ilBc-pUlM. 

Ama^aoiBtor. 

A  maJgim-Tambh . 

AnuQODlum. 

AnncaUng. 

Anptall  ng-o  v«a. 

AoDMllnK-pot. 

Antl-tHctfon  meUl. 

Andmonj. 


At^atan. 

ArgontliM. 

Argentometar. 

Anenlc. 

AMaj-baJanoe. 

Amy-ninuM. 

Ajuylng. 

Aurum  miuiTum. 

AutoffCDMiu  aoldfliiiiK. 

Babttltt-iMtal. 

Ball-vain. 

B«tuiii. 

Bath-metal. 

Bean-chot. 

Bear. 

BeU. 

BeeeeiiMT-proeap. 

Blddery. 

BUloa. 


BUtg. 

Pamatk  stf«il 

BUmath. 

Dam-plate. 

Black-flaz. 

Dead. 

Black-pUte. 

De-sUretliig. 

BiMk-Uti. 

De-«alphnildng  ore. 

BUncbed  copper- 

DUlulag. 

Blanching. 

BImilng-otf. 

DolK. 

BUater-iteeL 

Double  d'or. 

Block-foniBce. 

Dradge. 

Bloom. 

Draea. 

Bloom-tteel. 
Bh>w-plpe. 

Dry-si  Idlng. 

Blue-Dwtal. 

Electro-  plating. 

BlalDg. 

Klectrom. 

Book. 

KUqnatiOB. 

Boshes. 

btn&  MOW  of  «i 

Bottomi. 

■Um. 

Box-metal 

Tagot. 

Brake-eleTe. 

nadoa. 

Bran. 

rauld. 

Bntw-foU. 

FeUUng. 

BrMHtng. 

Pilea.  Temperiag 

BcB«s-powder> 

Flnlng-pot. 

Brulng. 

Fixing. 

Broniing. 

Float. 

Brownlog. 

Floimn. 

Bucking. 

Florence  ]mL 

BucUng-inm. 

FkMh. 

Buddie. 

rioM. 

Bull-dog. 

Floaa-hole. 

Burdon. 

Flux. 

Burning, 

FoU. 

Bumlng-houae. 

Foyer. 

Button. 

Framing . 

Oabfallng. 

Frosted  meUO. 

Cadmium. 

Fulgniatkm. 

Cklsmlne. 

Furnace. 

CaldnaUon. 

Fudble  alloy. 

Calclner. 

QalTan  lilng-lnm. 

Calcium. 

Oajitster. 

Calebaverie. 

Oerman-cbeaL 

Cannon-metaJ. 

OennansUfier. 

CapelUna. 

Oennan-eteel. 

Capsule. 

Gilding. 

CancoU. 

Glass-silfcring 

Case- hardening . 

Gold. 

Casting. 

Gold  and  sUnr  hj 

Cait-ateet. 

Extnctkm  of 

Caxon. 

Oold-bcaler's  akin. 

Caao. 

Oold-chlorinatlug. 

Cement. 

Gold.   Blectro  procca 

Cementation. 

tnctlng 

Cerium. 

Gold-leaf. 

Chafcry. 

Oold-flhelL 

Charge. 

Oold-ria. 

Chat-ToUer. 

Gold-nnilsh. 

Chats. 

Oold-wMher. 

Chill. 

Onnulated  steel. 

ChlU-hardentng. 

Griddle. 

Chimmlng. 

Gua-matal. 

Chlorine  procett  Ibr  extracting  Hammer-hardening. 

gold. 

Hardening. 

Chromlnm. 

Hearth. 

Cinder. 

Hearth-end*. 

Clleh6. 

Horn. 

Clincher. 

Hot  blaKt 

Clinker. 

Ho(«hlng-tnb. 

Clinaoant. 

Coating  metals  with  metals. 

Husbtng. 

Hutch 

Cobalt 

Hydro-metallurgr. 

Cobbing. 

Ilmenium. 

Cock-metal. 

Ingot. 

Cold-bUst. 

bUium. 

Cold-hammarlng 

IrUoanthM. 

Col-rake. 

Iron. 

Colnmbium. 

IroD -oh  unbar. 

Concentrator.  Ore 

Iron  with  capper.  Ca 

Condenaer. 

Jaggiog-lMard. 

Convertor. 

Jigger. 

Copper. 

Jigging -machine. 

Copper-fUmaee. 

Keere. 

Cradle. 
CreTet. 

Knocklnga. 
LabyrintH. 

Crucible. 

iMiuer 

Crucible-tongL 

Udle. 

Crusher.    Ore  and  stone 

LAfneio. 

CrrsUIIbed  tln-pUte. 

Latlen. 

CupelUUon. 

Tiaunder, 

Cupello. 

Lead. 

Cupola. 

Lead-bath  Ibr  utnrt 

Cattlngi. 

and  diver. 

Damaaou*  iron 

Lead  ftou  allTW.  Se; 

Damasoui  twist. 

Leaf-melaL 

Damask, 
flimaah  aauj  uj|_ 

Ughtening. 
Ump. 
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UMdftU. 

LUbURB. 

litUom. 
Lobblnc. 


Loot. 
Lonp. 
LnstarliiK. 
ILtgbtnl 

UkUekblelnHi. 
HallMbl*  eau-UoB- 

MjUlgMMM. 

MMihctni  KPld.  • 
Mitrii. 

MaU. 

Mercary-gftthenr. 

U«t*Utc  dmt. 

MetiUochrotM. 

UetaUagnphj. 

lMallius7. 

K»Ula. 

Hetala  wtth  metilt.  OokMng 

Heteor-stMl. 

HUl. 

Hook-plaUaiui. 

MoeX-Mm. 

Uoiie-meUllIqiW. 

MolybdcDttin. 

Hoak  gold. 

HuDti'*  OMCaL 

KatarKlgtad. 

Nlrkel 

Mcket-ptettaff. 

Niobium. 

On-cukinlif' 

Ore-eoBoenb»tar. 

Ore-eituber. 

Ore-KitaidlBg. 

Orefde. 

On-mlU. 

OR-««pwstor. 

Oic-atmmp. 

Ornxdn. 

Onid*. 

Onwlew. 

Oimiiui.  ■ 

9»A 

pBltadlom. 
Pui. 
Parting!. 
Patto-prOMM. 
Pattiiuoa'a  pota. 

PmiHikia  tiUa. 
Pdoag. 


Pill 
FlnaT 
nnehbMk. 
PUUdg. 
Platlniim. 
Pknnb-bnit 
Plub-eappsr. 
foeUt. 
Potiu. 

Pot-BaM. 

PrilL 
PriUton. 

Prince  Rnpnt*!  insteL 

Pnddled-ated. 

Puddling. 

PnddUiMMtiinu*. 

Pi«4nb. 

QuartatkM. 

Q«ut»enidMr. 

Qoarti-Uqwder. 

QnrtMdll. 

Qoen^i  DMtaL 

BabtdB. 
Back. 


Kaenwntor. 

Begulni. 

BvpouMA  wocfci 

Setort. 

Khodliin. 

Routtng. 

BnatiMm-*'™— *- 

Roekar. 

tUM. 

RondlB. 

Xuff-wlMl. 

KnUwnhim. 

Sud-wwhar. 

SeiMd. 

SMria. 

Screening  irhtna 

8«mllor. 

SepanOor. 

Shaking. 

Sheathinc-Matil. 

Sbeat4n». 
SbavtwaM. 

E>boe. 

Bhot^nataL 

Wltdam. 
Silver. 

stiver  from  JmS.  Sspantliig 

SIlveriDe. 

filTBHIllU. 

SilTer-pUtlng. 
Sllvw-powdPT. 
SldDg-^iMratiu. 
Skelp. 

6MAa. 

Skeplng-tiUile. 

SllnM. 

Slime-idt. 

Sludge. 

Bmeddom, 

Smelter'!  fume. 

SmeltlDg. 

ScxUiun. 

Bolder. 

Spalllng. 

SpecoliUMuelaL 

8pv1t«r. 

Sponge. 

Stamp- 

aiAmp-h«ad. 

Steel. 

Steelj  Iron. 

SteTTO-metaL 

Stnke. 

Strip. 

Stronthhn. 

SabllmatloD. 

Sullage. 

SwaefdivtabW. 


XT'- 


Taidog-bole. 
Temper. 
Tempering. 
Tart. 

TiUad  atari. 
Tin. 

TIn-lUl. 

Ttnolng-iron. 

na-plato. 

TItMeiapa.  UHlUng 

Tbuel. 

Tltulnm. 

Tombac. 

Ikirta. 

Towing. 

Toucb-needla. 

TouchatoDe. 

Tnla-metaL 

TnngtteD. 

Tutanla. 

Tutenag. 

Tjlng. 

Tymp-plate. 

^pe-metal. 

Unnfom. 

Tanadtnm. 

Tanning 

Tat, 

TemielL 
Walled  arw. 


WathlDg-tabta.  Wotftma. 

Wain-bort.  VooU. 

WeUlv  Yellow  inetaL 

WhUMMmr.  Sne. 

WhlMMdr  ZiDO-Kfatte. 

ITblte-tombac.  nreoatom. 
Wlre-temperiog. 

BEef  al-plana.   A  form  <^  plane  for  facing  soft 
metal  plates  by  taking  a 
tine  suavinff  therefrom.  Kg.  8128. 

Planin^-macriinefi  of  va* 
rious  kinds  plane  tlic  backs 
of  stpreotypes  and  electro- 
types. Tne  angle  of  the 
plane  with  the  sole  is 
adapted  to  the  hardness 
of  the  metal  hi^ng  woiked. 

Mefatww.  A  flne-toothedt  hard,  steel  saw 
atretched  in  a  frame  and  used  for  saviug  metsL  A 
fuiflc-taiv. 

MeVal-worklng  Tools  and  MsrohliiMl', 

etc.    See  under  the  following  heads :  — 


Agate. 

Aneonj. 

Angle-gage. 

Arbor 

Anger-twMcr. 
Bahbiting-Ac- 
BacUng-Bp. 
Ball. 

BaUlng-tool. 

Barrel^etter. 

Bar-ahMV. 

Beaded  wlra. 

Beam. 

Bear. 

Bell 

Bench-drill. 

BeDch-aheuB. 

Bendlag-maditne. 

Bendtng  metal  piBtea. 

BllletinK-ndl. 

Btnder>itama, 

Bobter. 

Bolt  cotter. 

Bolt-h«adlDg  BMctalaa. 

Bolt-maehiae. 

Bdt-wTowtog  maehlpB. 

Bolt-thraader. 

Boring-bar. 
'  Boring-block. 
'  Boring-^naphlnei 

Boring-nfU. 
I  Boring-taMa. 
i  Borlng-tOoL 

Bom. 

Box-beam. 


Boxes.   HachlDM  tgt  BwUng  File 


Corrugated  Iron. 
CoTTugatl  ng-maohlna. 
Coanter-puncb. 
Conntenlnk 
CmmiHdrill. 
Cnnked  tool. . 
Cut-nail  machine. 
Cutter. 
Cutter-bar, 

Cutter-gilndlng  maehlite, 
Cutter-hcAd. 
Cutting-out  machine. 
Cylinder. 

CjrlindM'^ioring  machine. 

IHelatoek. 
Dinged  wnrk. 
Dog.  Lathe 
Doily. 

Drag-bench. 

Drawing-bench. 

Drawiag-nuirhtne. 

Drawlng.pnneh. 

Dnw-plate. 

Drift. 

Drill. 

Drilling-machlna, 
Drive. 

1M*CT. 

Drop-preaa. 
bpawng^nandiaL 
Bxpandlng-wa  mar. 
Bjelet-macMliS. 

Eyelet-pundk 

r«got. 

Feather 


metal 
Brace. 

Brraking-down  roUan. 
Broach. 

Buckled  plat*. 
Bnmlng. 
BurntaMT. 
Burr<atter. 

Bush. 

Bnih-eitntetor, 
Catlpera. 

Carbon  tool-polnta. 

Card-grinding 

Center- chifel. 

Center-gBge. 

Centcring-machfiM. 

Centering- tool. 

Center-lathe. 

Center-punch. 

ChamfbTlBg.teol. 

Chaser. 

phaslng-mallflt. 
Cha^ing-atahe.  , 
Chadng-toob. 

Cherry. 

Chlpidng>fitooa. 

Chuck. 

Clammlng-maohiiM; 

Colidng. 

(Mandv. 


nis-carrier. 
Flle-cnttlog  machlns. 
Flle-atripper.  . 
rillgrae. 
Plllng-bloek. 
FilluMiaehfaw. 
Finlahing-roUit. 

F1«h-ho(AH.   HaeUna  Ibr  Ml^ 

Ing 

Flauglng-machiiw. 

riatung-mill. 

riofcglng-chlMl. 

Flutlng-cylluder. 

Fly-punching  preaa. 

Fokli  ng-maclilTie . 

FoT:glQg.appaiataa. 

Forging-iaetala. 

Gage. 

Oear-entteF. 

Hammer  (TuMfai,  SM  Uak- 

Hn). 
Hanger. 
Hanglog-looL 
Heading- tool. 
Hoe-blank  machine. 
Rook-tool. 
Horaeaboo-machl  ne. 
HofMehoe-nail  "'"hinfr 
Housing. 
Hub. 

HydraaUe  panek. 
JmMot. 
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Jlm-cniv. 
JounwL 
J  mi  nul-bcftriog. 
Key-«wta.   Machine  for  cut- 
ting 
KnurllnK- 

1*111  III!  imf  Mif  hliMi 

Up. 

Lmst 

Uthe. 

Lnd-pliw. 

L««d-«tutvlag. 

LevellDg-block. 

LcTCT-puneh. 

Lubiicfttor. 

Mac  hlDe- tool. 

UMklnS-inaehiiie. 
UeuU-bendiog  nMchtiM. 
VetkMmwing  maeblne. 
Mill. 
UHHnC. 

SDUini-iiMehliw. 

HlUtng-tooL 

Hold. 

IfoM-btodilDg  nuehlne. 
MoMiDg. 

Xowlng-maeUiw  grUuler 
Muck-roU. 
MulUr. 
Nail-head  tool 
Nail-mac  hliM. 
Nall-plat*  clamp. 
Nail-plat*  fe«der. 
Nail-plato  aheani. 
NMdle. 

NeedlMnakiog  macbtite. 

Nippon. 

Nnriliut. 

Nnt. 
Nut-bar. 
Nnt- lock. 

Nat-makinc  maeliiiM. 

Nat-plMMT. 

Nnt-tappInK  maehliUL 

Oll-eui. 

OUer. 

FBm. 

Plr-lroo  breaker. 
Pinow-tikKk. 

Pin. 

Pin-maehlM. 

Ptpe-cutt«r. 

Plpe^rim. 

Plp«-thraadlng  imchlno. 

Plpa-wnneb. 

Pkncbat. 

Plaaw. 

PlaDer«0nl«r- 

PbutlDK-macMm. 

Planbhiti((-ToUen> 

Plant. 

Plate-bandins  atacUiw. 
Plate^nm  gMxr- 
Plate-duwi. 
Pnaring  nwtalik 

Pnddllng-rolL 
Punch. 

Punch  and  sbaua. 
Punchi[)g-bf«r. 
PunehlnK-maeUiw. 
Rail-bender. 
Kali- punch. 

Rall-itraighlMtlng  mMhlnr. 

lUtchet-bnce. 

Reaaier. 

KMIng. 
RlTet. 

Kiratbcartb. 

Klvotiar^naetalDe. 

RIvetlnK-toala. 

RiTeMnachiiw. 

RollingHiMtali. 

RoHlng^nni. 

KnnUq^tool. 

Bore. 

8dMl. 

SootM. 

Screw. 
SerawHap. 

Seraw^utter. 
Semr-cutttng  lathr. 
8rRir-euttfng  raachino. 
Setcw-maklng  machtiir. 


Sere  wadding. 
Scr«w- plate. 

Sere  w-th  read!  nf  maebiae. 

Screw-vrencti. 

Set. 

S«t-up. 

Shafting. 

Sliaft«tralgbteD«r. 
Shaping-machine. 
Shearing  and  punching  ma. 

chine. 
ShMt-iron. 
Sheet-metal  bender. 
Sheet-metal  cutter  and  fblder. 
Sheet-metal  die. 
8heet.metal  folder. 
Sbeet-motal  forming  machine. 
Sheet -metal  poUiher. 
Sheet-metal  acouKr. 
Sheet-metal  itiaigtatenar. 
Shim. 
ShiDgler. 

Shlngllng-luiiiiDer. 
Shot-making, 
Shmnk-on. 
Skelp. 

8kelp>beBder. 

Sledge. 

Sllde-reit. 

Blittlng-maeliiBa. 

SlotUug-macbfaie. 

Soap. 

Soldering. 

Solderiiw-lroa. 

SpherVal-abot  machine. 

Spike -machine. 

Spinning-metal. 

Spring-coll  log  inachloo. 

Sprlog-polltber. 

Spring-tMter. 

Squeewr. 

Stam  plng-m  etala. 

Staple-maktug  machine. 

Stavlng-metaw. 

StenHI-cuttn'. 

8tral|^taailBg.aietal>. 

Swage. 

Smge-block. 

8  wagi  ng-maehlM^ 

Swaging-maWi. 

Swarf. 

Swlng-tooL 

Tap. 

Tiv-plot". 

Teemlng-pnneli. 

Templet 

Thumt»-nuL 

Tin-lining  ripe. 

Tire-upwtilng  machine. 

T-lron. 

Tool-holder. 

Triblet 

Tube. 

Tabe-eutter. 

Tube-making 

Tubfl-abeet  cutl«r. 

Tnralng-lathe. 

Turning-mill. 

Tumlng-tool. 

Up«ettlng-aMehliM. 

U^ttlng-jmai. 

Washer, 

Waaher-eattw. 

Web. 

Welding-nDtehlne^ 
Weldlng-metali^ 
Wheel-cattlnit  machine. 
H'lteel-motdlng  tnachlne. 
Wheel -prera. 

Wheel-quartering  ;nachlne. 

Wtn-doth  crimper. 

WltMloth  loom. 

Wire-cloth  pdnUr. 

Wir»«oTering 

Wlre-cnwring  machine. 

Wlre-diawing. 

Wjraw 

wlre-pointer. 

Wire- rope. 

WlrcptralghlCDer. 

Win-tempering. 

Wire-twiiter. 

Woidle. 

Wnneh. 


Mef  a-mor'plia«Oope^  A  toy  haring  tn  open- 
ing at  which  the  pictures  on  nevenl  belts  sre  pre- 
sented, the  respective  belts  having  head,  body,  ud 


ng-  sua. 


Mttamorpkucopt, 

leg  portions  or  figures.  The  belts  are  of  diffmnt 
lengths,  so  as  to  mismatch  the  sections  as  tber  in 
revolved. 

Me't»-or'o-log'i-cal  In'stra-mezita.    Set  m- 

(ler  Meter  for  list ;  inclnding  Barometek,  Thes- 
MOMETER,  Htokohuter,  Rain-heter,  etc. 

Me't»-or-om'e-ter.  iTelegraphr/.)  Anappsntns 
for  receiving,  at  a  local  station,  transmitting  to  i 
central  station,  by  telegraph-wires,  and  there  rpcord- 
ing,  the  direction  and  velocity  of  the  wind,  comlition 
of  the  barometer  and  thermometer,  amount  of  nio- 
fall,  etc. 

Stephen  Chester  of  Elizabeth,  New  Jersey,  }«tiiit- 
cd  in  1862  a  telegraphic  meteorometer  which  nconL< 
at  frequent  intervals  by  a  single  wire,  from  as  inanj 
instruments  as  may  be  desired,  and  at  any  distance : 
the  purpose  being  to  collfct  reports  for  the  siaul 
service.  A  clock-work  mechanism  at  the  senoiog 
station  throws  the  wire  alternately  into  connertiint 
with  a  registering  anemometer,  vane,  Wrotneter, 
thermometer,  etc.,  at  such  intervab  of  time  as  mT 
be  decided  upon. 

The  anemcHDeter  is  of  the  windmill  kind,  and  lU 
shaft  carries  a  tooth  which  breaks  an  electric  circuit 
at  each  revolution.  Tlie  rapidity  of  electrii'  puisa- 
tions,  therefore,  indicates  the  velocity  of  the  wind. 
The  motion  of  the  vane  opens  and  closes  variotu 
circuits  as  it  traverses  the  circle,  and  so  iwordi 
itself. 

Thermomctric  and  barometric  registration  is  ob- 
tained by  making  the  mercury  column  a  part  of  to 
electric  circuit.  Ah  the  columns  rise  and  falJ  tbrj 
make  connection  witli  a  frreatpr  or  less  number  of 
wires,  which  transmit  thfir  report  to  the  lire-wire 
Rs  their  turn  comes.  Other  connections  are  obviotti. 
The  operations  are  to  be  conducted  from  the  rrceit- 
ing  station,  where  are  also  the  mordiiig  instrunti-m.- 
which  register  the  indications  of  the  various  send- 
ing instrumentit,  as  they  are  coiiaecuti%-ely  and  so- 
tomatically  connected  by  switch  with  the  telegraphic 
wire. 

Mo'te-or'o-scope.  An  instrument  iwi  for 
taking  angles,  and  making  measurements  of  tlie 
lieavenly  bodies. 

Mete-or-«teeL  An  alloyed  steel  which  has  ■ 
wavy  appearance,  resembling  the  Damascus  steel. 

An  alfo^  of  zinc,  SO  ;  nickel,  16  ;  silver,  ^  =  100. 
is  placed  in  a  black-lead  crucible,  covered  with  cbar- 
L-oal,  and  melted.  It  is  rendered  friable  by  pnaniig 
it  into  cold  water,  is  reduced  to  powder,  called  nf- 
teor-powder,  and  is  added  to  steel  in  a  cnidUe  in 
the  following  proportioni :  — 
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Blister  steel,  28  pounds ;  meteor-powder,  10 
canoes ;  chrontate  of  iron,  8  onncea ;  clurcoal,  1 
OQDce ;  qmcklime,  2  ouuces ;  porcelain-clay,  3 
oancoa. 

These  materub  are  melted  in  the  naual  maoa^, 
cast  into  an  logo^  drawn  into  bars,  and  treated  aa 

cast-steeL. 

The  wavy  appearance  may  be  farther  brought  out 
by  WKshit^  the  mrfiioe  vita  dilate  nitric  add ;  acid 
1  part,  water  19  parts. 

Me'ter.  (Fr.  MitTt.)  1.  The  French  nnit  of  meas- 
nreraent  of  length,  eqiiid  to  39.3708  inches,  or 
3.2809  feet.  The  nnnAnnin  P*rt  of  the  quadrant  of 
the  earth  measured  on  a  meridian.  See  Meteic 
Stbtbk. 

One  of  the  original  set  j>f  iron  meters,  made  in 
France,  is  now  at  the  Coast  Survey  Museum  in 
Washington,  where  are  also  the  brass  standard  yard 
of  England  and  many  other  standard  measures  and 
weufhts,  home  and  foreign. 

The -new  international  owter-nieasare  was  cast,  in 
the  presence  of  the  commissiou  at  Paris,  in  the 
laboratory  of  M.  Sainte-CIaire  Deville,  It  consistK 
of  an  alloy  of  platinum  and  iridium.  Nine  kilo- 
grammes of  platinum  and  one  kilogramme  of  iridinm 
were  melUxl  by  means  of  the  oxyhydrogen  gas  blow- 
pipe, "niifl  process  took  three  quarters  of  an  hour  ; 
the  molten  maaa  was  then  let  on  into  a  mold  made, 
like  the  crucible,  from  a  block  of  limeKtone,  whose 
inner  snrlaGa  was  burnt  to  lutkB  in  contiequence  of 
tiM  heat.  The  metal  did  not  lose  ite  luster  iu  cool- 
ing,  and  was  afterward  shaped,  tested,  and  gradu- 
ated. 

2.  A  measuring  inatniment.  See  under  the  follow- 
ing headx  :  — 


CyaiMaMter. 

Aowtomatar. 

DasTmeter. 

AekUmater. 

DMllaomMer. 

Decoktrimetor. 

Actinomater. 

DeHectometar. 

AwnmftnT. 

Dendroowter. 

Air-mater. 

Densimeter. 

Alrometer. 

Dlagometer. 

Alr-tbermMDetw. 

DlaphOQometor. 

Alc^obDaCer. 

DbuUmeter. 

AJaonmetcr. 

I>rap-i>ieter. 

AUunmet«r. 

Droaomet«r. 

AlUTfanetar. 

Dry-meter. 

AltoDwtor. 

DnctlllmeUr. 

Anammoter. 

Dnrometer. 

Angla-metar. 

Dykctiaometer. 

Ai^oloiiMteT. 

Dynametor. 

An  thneonwter . 

Dynamofoeter. 

Antimatar. 

Kchometer. 

Apomeconetor. 

Glalometer. 

Anonieter. 

Elat«romp(er. 

Arnntometar. 

Bloetrirsl  meter. 

Anthmoareter. 

Blectrotneter. 

Aatrometcr. 

EiidoNDomeler. 

Atmidometcr. 

EntomcDietar. 

Atmomelar. 

fMometer. 

Aatomater. 

EithedtHBeter. 

nwlannn  rkKtrnniftiir 

Bndlomoter. 

BaikoiMler. 

BruKimucter. 

Barometer. 

Fluid -meter. 

BarometTkal  nertonwtar. 

fodroetar. 

Bathometer. 

Oalactmnetsr. 

BdaUMDeter. 

QAlnnometer. 

Bbtocblmeter. 

QH-m«ter. 

Blkat-meter. 

Quometer. 

CUoTtmeler. 

Gw-tbermometir. 

C«pU)»rlmeter. 

Oonlometer. 

CarboDometer. 

Qrala-meter. 

CardtniDeUr. 

Qntphometer. 

Ckthetainaler. 

Gravlmeter. 

Cbartoawter- 

Halometer. 

CUoNmatn-. 

HarmoDooMtw. 

ChroortotngteT. 

HeUometor. 

Clloometer, 

Hraiadroinetar. 

Colorimeter. 

Ilemadynamometer. 

CtmchaiiieteT. 

Holometar. 

Conchy  Imneter. 

HoIoiterfD  baRMneler. 

Cnalometer. 

Horometer. 

Capet-pnoin^r. 

llydro-buniMtar. 

OiirvMt4iater. 

Bjrdnmeter. 

Hygrametsr. 

Ptenoowter. 

InoUnDDielar. 

PlBtometor. 
PlMCiiiietar, 

IndlgooMlar. 

Ptavkmeto-. 

ludttctoinetar. 

Pneumatoawter. 

KllDOmeter. 

PoIarbtrDbomcter, 

Lsetometer. 

Poljnneter. 

UnxaloaMDeler. 

PriHD-a]>liMMUtar. 

Uquld-mater. 

ProclMMnetcr 

UtnuMter, 

Loiw-Taiige  bsfoouUr. 

Pqrehrometer. 
Ptliangomeler. 
Pnlmnneter. 

Lucnuatan 

UacnMiieter. 
Magnetontater. 

PnliHueter. 
PyriwUoiiMlar. 

HaDometer. 

Pj^romeler. 

Mftrine  baronnter. 

Radkmelor. 

Haxlmaiii  bammater. 

ftheameter. 

Uaeotnetar. 

Kbyatmeter. 

Hegameter. 

Rotary  meter. 

Heteorometer. 

Saccbanimeler. 

Hetrochrama. 

Hallaometar, 

HatniKTmph. 

Sdnnomelcr. 

HetRxneter. 

Self-T^slatariDK  batomeler. 

Hetpanotne. 

Sonometer. 

Metroeeope. 

8phereometer. 

HlcToraeter. 

Bphygmometar, 

HieroDoineter. 

8]drit-meter. 

Minitnuin  barometer. 

SplritometM. 

Moun  taln-banmeter. 

Spirometer. 

Huranwter. 

Stadlmeter. 

Uy  a-dyuainMneter . 

H  team-power  meter. 

Nauropometer. 

StereometM-. 

Nepbeiodometer. 

Stetbomster. 

Nrpbelorometar. 

Stylometer. 

Nepbeloacopa. 

Submarloo  tbermomeler. 

Nilometer. 

8y  mplexomeler . 

Nitrometer. 

TFU.-homoter. 

OdMoeter. 

Telemeter. 

(Enonietar. 

Ilialladometer. 

Olaomelcr. 

Tbeodoli  tc-ni  agnotoaiater. 

Ombrometer. 

Theimo-barametar. 

Opctamcter. 

Thermometer. 

OpIithBlmometer. 

Tltbonometer. 

Opthalmodhtrtlnwter. 

Tonometer. 

Op'kwctar. 

Tndlometer. 

Optometer. 

TTBchomeKT. 

teonomcter. 

Tribometar. 

PaotA-chronoiDetM'. 

TympaDometer. 

Par.mr.ometw. 

Udometer. 

PBotonieter. 

tlrlnometer. 

Pu-J  Iir.cnt-banMDetei. 

Veloclmeler. 

Podomotar, 

Tlatometer. 

Peiratneter. 

Voltameter. 

PcJTicreter. 

Water-meter. 

Ph(it(igrBph.4iiatar. 

Wet-meter. 

Photometer, 

Wheel-barometar. 

Plccomctar. 

Zygmoalmeter, 

Plntmeter. 

Zymomater. 

Planlmeter. 

The  terms  meter,  TegisUr,  counter,  indicator,  sre 
somewhat  iiTegularly  used,  but  are  not  exact  syno- 
nyms. An  indicator  makes  audible  or  visible  notice 
of  results  or  condition.  A  register  records.  A  vuter 
measures  distance,  capacity,  power,  etc.,  giving  re- 

sultx  usually  in 
Ilg.  8U0b  volumes  or  other 

units,  and  may 
have  an  indicattir 
for  reading,  or  a 
rcgij^icr  for  record- 
ing its  action. 


Miler-Wuit. 


Meter-wheeL  One  used  iu  connection  with 
gas  and  liquid  meters  and  air-carbureting  machines. 
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In  the  former,  it  is  driren  by  the  flow  of  gu  whose 
volume  it  measures ;  and  in  the  latter  ease  it  is 
nutally  employed  to  induce  a  flow  of  air  thruugh  the 
hrdrocarbon  licjuid,  and  iterforms  the  function  of  a 
blower.  It  bs3  usually  several  chaml>ers,  and  when 
measuring  gas,  is  submerged  above  its  axis  in  water, 
in  the  cuamber  wherein  it  rotates.  The  chambent 
in  the  wheitl  are  of  known  canwi^,  and  the  revolu- 
tions are  registered  upon  dials.  In  the  gas-meter, 
the  gas  paHS)^  in  at  the  hollow  trunnion,  and  passes 
from  the  centnil  pipe  to  each  chamber  in  turn.  Ah 
the  gas  fills  the  chamber  it  rises,  and,  when  filled,  its 
lip  rijes  abovt;  the  suiface  of  the  water  anil  dis- 
charges its  CHS  into  the  upiter  part  of  the  contajning- 
oase.  As  lAti  chamben  <x  the  dmm  pass  over,  they 
again  fill  with  water.    See  Oab-mrter. 

Bfeta-atlok.  {yautical.)  A  mc^wurp  used  in 
storing  cargo,  in  order  to  pre82rve  proper  levels. 

Met'o-pe.  (Archii«ture.)  The  space  between 
the  triglyphi  in  the  TriezB  of  the  Doria  order. 

Me-tren'chy-tea.  (Sargica'.)  A  syringe  for 
iigt'^ting  me  liLMted  li:\'iids  into  the  utcms. 

Met'rio  Sys'tem.  The  system  ndopted  by  the 
French  convention  in  1793,  in  which  all  measures 
of  length,  area,  capacity,  and  iveight  arj  baaed  upon 
the  length  ofa  quadrant  of  the  meridian  measured  Ije- 
twefn  the  equator  and  the  psle. 

The  origin  of  the  sjrst^m  is  due  to  the  government 
of  Louid  XV.,  who  named  a  commission  to  investi- 
gate  the  best  means  of  reforming  the  great  diversity 
of  weighti  and  measures  then  used  in  the  different 
cities  and  provinces  of  France,  Theaa  investigations 
were  continned  under  his  successor,  and  in  1790 
Talleyrand  distributed  among  the  memlx-rs  of  the 
National  Assembly  a  prop>salfor  the  pstabli^hment 
of  A  single  and  umvental  sUndard  of  itioasurcment. 

A  committee  from  the  Aejidemy  of  Sciences,  Bor- 
da,  Ligniug.s  Liplaue,  and  Condorceti  all  men  of 
the  highest  scieutiRc  eminen^-e,  were  appointed  nn- 
der  a  decree  of  the  Assembly  to  report  upon  the 
selection  of  a  natural  standird.  They  prop(»ed,  in 
their  report,  that  one  ten-millionth  part  of  a  quarter 
circumference  of  the  globe  at  the  meriilian  of  Paris 
should  be  taken  as  the  unit  of  lineal  measure. 

This  is  nndoabtedly  a  more  definite  standard  than 
that  pf  the  English  and  American  systems,  which 
are  baaed  upon  the  length  uf  n  pendulum  beating 
seconds  in  the  latitudes  of  London  and  Xcw  York 
resi)ectively.  It  miy  be  remarked  that  the  Engli.sli 
ana  American  ili^t.tmiinations  of  the  foot  and  yanl 
from  these  sources  differ  slightly,  though  not  enough 
to  aff.'ct  any  practical  result.  The  valuca  of  tne 
meter  are,  in  English  inches,  39.37079  ;  in  Ameri- 
can inches,  S9.368.  The  valups  of  the  metric  meas- 
ures in  the  following  tables  are  compared  with  those 
of  the  English  yard. 

Van  Swinden  was  one  of  the  commifwioners  for 
nettling  the  basis  of  the  system,  and  gives  a  lengthy 
description,  from  which  we  derive  the  following :  — 

"  Tne  standard  is  founded  uiwn  the  basis  of  the 
quadrant  of  the  earth,  being  the  part  of  the  teires- 
triol  meridian  contained  between  the  etinator  and 
the  north  pole.  The  10,000,000th  part  of  this 
quadrantal  are,  wils  adopted  to  be  the  linear  measur- 
ing unit,  which  they  called  "nikre,"  npplving  it 
equally  to  superficial  and  solid  mea-sures,  taking  for 
the  unit  of  the  former  the  square  of  tlie  decuple, 
and  for  that  of  the  latter  the  cube  of  the  tenth  part 
of  the  meter.  They  chose  also  for  the  measuring 
unit  of  weight,  the  quantity  of  distilled  water  equal 
in  bulk  to  the  same  cube  at  a  certain  temperature. 
They  also  decided  that  the  multiples  and  sub-multi- 
ples of  each  kind  of  measure,  whether  of  weight, 
opacity,  surface,  or  length,  shall  be  always  taken ! 


in  the  decimal  or  decuple  proportion,  as  the  nwtt 
simple,  natnntl,  and  easy  for  calenlation,  acoording 
to  the  system  of  numeration  which  all  Europe  hu 
used  for  many  centuries. 

"  The  Institute  (National  Institute  of  Fnace)  or- 
dered a  new  and  actual  measure  of  the  whole  src  of 
the  meridian  extending  the  whole  length  of  tnaoe, 
from  Dunkirk  on  the  north  to  Barcelona  in  Spain, 
and  passing  Paris,  an  extent  of  almost  10*.  Tbe 
measurement  of  thlt  arc  employed  Mechain  and  De- 
lambre  for  several  years.  They  employed  rods  of 
platinum  of  12  feet  in  length  for  measaring  the 
rwaes  ;  and  whole  circles,  accurately  made,  for  tak- 
ing the  angles  to  lOtbs  of  seconds,  by  repeating  the 
measures  in  different  parts  of  the  circnmfeivnce^ 
and  taking  the  mediums  of  the  whole.  The  pre- 
cision with  which  the  angles  were  observed  is  such 
that,  out  of  90  triangles  which  connect  the  extremi- 
ties of  the  meridional  arc,  there  are  S6  in  which 
the  sum  of  the  3  angles  difi'ers  from  its  pnijier  quui- 
tity  by  less  than  1  second  ;  that  is,  in  vhich  the 
error  of  the  three  angles  taken  together  is  less  thui 
1  second  ;  there  are  27  triangles  in  which  this  etm 
is  teas  than  8  aroonda;  in  18  others  it  does  not 
amount  to  8  seconds  ;  4  are  under  4  seoimds;  and 
the  remaining  8  are  under  6  seconds. 

**  Every  care  was  taken  to  8upi>0Tt  and  dispose  the 
platinum  rods  properly  in  measuring  tlie  bases.  The 
extremities  of  the  rods  were  never  brought  into  con- 
tact ;  an  interval  being  left,  which  was  measurvd  hj 
a  tongue  of  platinum,  sliding  from  the  end  (rf  one  a 
the  rules  and  carrving  a  vernier  and  nricroscope. 
The  corrections  or  allowances  for  differences  of  tem- 
perature, for  obliquities  of  the  line  actually  meas- 
ured, and  for  the  elevation  above  the  level  of  the 
sea,  were  also  attended  to  and  allowed  for.  One  rod 
was  kept  unemployed  for  a  module  or  standsid  it 
10°  Keamnur  or  54  Fah." 

In  dedtwing  the  length  of  the  (Quadrant  of  tbe  me- 
ridian, the  arc  measured  by  Boiigucr  and  La  Condi- 
mine  in  Peru,  in  1786,  was  taken  as  an  eloiient 
More  recent  and  extended  measnrements  at  different 
ixiints  of  the  earth's  surface  indicate  that  the  data 
upon  which  tbe  metric  determinations  were  founded 
were  inadequate  for  ascertaining  the  exact  varialioii) 
in  curvature  of  this  irregular  ellipsoid  at  ditrrnnl 
latitudes,  and  that  consequently  the  meter  is  not 
exactly  what  it  should  be,  but  10,000,000  meters  M 
short,  according  to  Sir  J.  F.  W.  Hemcbel.  by  4,008 
ffet  of  measuring  a  meridional  quadrant.  This  emir, 
amounting  to  but  of  an  inch  to  the  meter,  is  dis- 
regarded. 

As  before  observed,  the  meter  is  the  basis  of  all 
measurementa.  From  it  are  deri\-ed  the  fidlowisg 
units :  — 

Of  area  ;  tbe  are,  —  1  square  decameter. 

Of  rapacity  ;  the  liter,  —  1  cubic  decimeter, 

Of  weight ;  the  gram,  —  1  cuWc  decimeter  of  water. 

The  names  of  the  ^aduations  below  the  unit  ore 
fonned  from  the  Latin,  and  above  the  unit  are  fonned 
from  the  Greek,  as  follows,  the  unit  being  1 : — 

Myria   10,060 

Kilo   1,000 

Hecto   100 

Deka   10 

1 

Deci   0.1 

Centi   0.01 

Milli   0.001 

In  each  of  the  four  classes,  —  length,  area,  csptd- 
ty,  an<l  weight,  —  these  prefizea  indicate  the  am- 
n'cter  of  the  meaanre.  Greek  for  multiples,  Lstia 
for  fractions. 
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Mecuurea  of  Length. 


MlUUnitre  (JWl  mitre), 
Ccntlmitn  ( j)l  mttn), 
DMmitn  (.1  ntttn), 
Httn  (nntt), 

IkcUxD^tn  (100  mitTfa), 
fHkm^tn  (IJNO  loitrea), 


0.0S0S7  iDcbM. 

caoeri  " 

8.98708  " 
89.3708     "  or  8.2800  feet. 
2^.809  feet,  or  10.tl86S  nnta. 
828.09      "      109.8d83  " 
1.093.68    nnb,  or  0.S2188  mllM. 


Table. 


10  MiniimilMin  nwlv 
10  eaatiiMlKi  naka  . 
ID  daeliDHeM 

10  baetaBBten  aaka 
Wl 


.  IwnHnwiw. 

Idcdmetw. 
.  Imotn'. 

IdMUMtn. 
.  1  beetoneter. 

lUtoMtcr. 
.  1  mjtiamtn. 


Measures  of  Area. 
The  uuit  of  ares  Id  a  square  wliose  iiide  U  10  me- 
tt-rs.  It  U  called  an  Are,  and  is  equal  to  100  square 
meters. 


Ceatiu«(.01u«or 

■qiuie  mitre), 
Are  (Rq.  dticMnitoe 


1  lOaO  sq.  yards—l^GCO  iquftre  Inctaen. 

•ndunit),  1196D8Sm1' ju^oi0.0247aerw=3.96S6p. 

Decan  (10  UM),  1,193J}83  iq.  yards  «r  0.247  acTe«=S&.£86  p. 
IIac!tan(100ana)U;U«>.88  >«.  yanU  or  2.471ut!M'-2  a.  1  r. 

86.8T6  p. 

TabU. 

UM raatlan* makfl     ....  Ian. 

lOanamalw  1  dMarc. 

lOdMananaka  Ibactart. 


Meatarea  of  Capacity. 

The  nmt  for  the  measure  of  volumss  ia  a  cube  ^hosa  edge  is  of  the  meter ;  that  is,  a  cube  vhoee 
edge  ia  S.9S7'  inchea.    It  ia  called  a  LiTEB,  and  ia  -n/ns  part  of  a  cuUc  meter. 


Bngltih  Sqalnleoto. 

United  Stale* 
Uqvld  Heanm. 

CntiUter  . 

IlKltticr 

Utar 

DmUler 

Hcctotttar 

KiUltKflrrtm  . 

0-001  of  a  lltor 
0.01  of  a  Utar 
0.1    of  a  Utar 
1  liter 
10  lltsn 
100  Ittan 
1^  Uten 

1  cubic  centimeter 
10  en  bio  ccnttraeten 
.1  cable  doolmettir 

1  cabks  decimeter 
10  cubic  dedmeten 
.1  cubic  meter 

1  coMe  mater 

0.00TO4BUla 
O.0TO4  Silt 
0  704  gUlH 
1.761  ptx. 
2.201  gallB. 
2.T61  bun. 
S7.6U  boa. 

0.06102T  coble  luchei 
061C371  cubic  lucbM 
6.102706  cubic  inchea 
61.027062  cubic  Incbci 
610.270615  cubic  inches 
6,10S.706163  cubic  locbea 
6l))8T.0Sl«19  wble  IneliaB 

0.27  fluid  drama, 
0.888  fluid  oa. 
D.846KilL 
1.066)  quart 
2.6*17  bbUb. 
96.417  galla. 
aM17pUa. 

TabU. 


lOmliniltenmaka. 
10  eentUtters  inalw 
lOdedlltcnn^  . 
10  htm  make 
10  decalUoa  main 
lObaetoiltanmake 


1  centiliter. 

IdecUlter. 

inter. 

IdeeaUtv. 

1  hMoUtar 

1  kilolUv  or  itera. 


The  anit  weight  ia  equal  to  -unrimni  P^rt  of  the 
««ght  of  a  cable  meter  of  pure  raiu-water  weighed 
in  a  Tacamn.  It  la  called  a  Grah,  aud  ia  equal  to 
15.432  grains  Troy  =-  .0852746  ouncea  anurdupoia, 
neady. 


Bqniralenta 
In  denom- 
InaUona  in 
use. 

Kamber  of 
Gnma. 

Wcteht  of  what 
quan  tUy  of  water  at 
maximum  daiiBity. 

Millkram  . 

IMgnm 
(liam 
Dekagram 
Hectopam 
KikcnmorUk) 
Hfrlifnm 
.Quintal . 
|lfiiaKortoa  . 

0.001 

0.01 

0.1 

1 

10 
100 
1,000 
10^ 
100,000 
IflOOfiM 

1  eubfe  millimeter 
10  cub.  millimeters 

,1  cub.  ceotioieter 

1  cub.  centimeter 
10  cub.  oeotlmetera 

1  deciliter  . 

1  Uter 
10  Itten . 

IbeBtaUter 

lenbkmntar 

A  voir 'poll. 
0.0164  gr. 
0.1543  gr. 
•  1.6432  gr. 
16.482  R. 
0.362foa. 
3.6274  OB. 
2.2046  Iba. 
22M«lba. 
810.46  Iba. 
2,2016  Ita. 

Table. 

10  mnHgrama  make 

10  rant^raina  make   .  , 

10  deelKiama  make 

10  auMS  make  . 

10  deocnaa  maka 

Ukltammamaka 

10  Mjtfanama  mnkn 

lOqidBiatonlM 


.  leenHsram. 

Idet^nun. 
.  Igram. 

1  deeagnm. 
.  lkll(«r«m. 

1  mj^tnm 
.  IqolntaL 

1  mllUer  or  too. 


On  the  adoption  of  the  metric  aystem,  the  French 
tlso  refonoed  their  cnrreticy,  abolishing  the  livre  and 
and  adopting  the  fiane,  which  it  was  decreed 
dwnld  wdgh  five  grams,  and  be  comtxwed  of  9  parts 
pure  nWor  and  1  {tart  alloy.  It  ia  divided  into  100 
'vntimes.  This  piece  coiutitatea  the  basis  of  the 
Ficoeh  cnnage. 


The  United  States,  however,  led  the  way  in  a  deci- 
mal onrreney. 

The  metric  syatem,  though  adopted  in  1795,  was 
not  fully  carried  into  effect  until  1840.  It  is  now 
employed  t}iroughout  a  large  ];art  of  Contiueatal 
Europe,  and  seems  in  a  fair  way  to  be  generally 
adopted  at  soine  not  very  dintant  day  in  the  Uniteii 
States,  where  it  niny  now  be  legally  employed  at  the 
option  of  the  parties  interested. 

Metfro-obrome.  A  color-measurer.  Invented 
hy  Field  and  dntcribed  in  his  "  Ohromatograph."  It 
eousista  of  three  hollow  wedges  of  glass,  of  exactly 
the  same  angle  aud  capacity,  and  accurately  gradu- 
ated on  the  edge  to  the  same  number  of  equal  de- 
grees. These  wedges  are  so  arranged  between  two 
screens  that  any  jiortion  of  their  tapering  sides  may 
be  inresented  at  will  to  an  aperture  through  which  a 
direct  new  may  be  had,  or  a  rav  of  light  thrown. 
The  wedges  are  tilled  respectively  with  a  yellow,  a 
red,  and  a  blue  transjiarent  liquid, 
each  color  being  exactly  the  same 
in  depth  or  inten.sity.  It  is  obvi- 
ous that,  descending  from  the  apex 
to  the  base  <^  these  wedges,  the 
amount  of  color  or  the  unmbcr  of 
its  atoms  presented  to  the  eye  in- 
creasea  in  proportion  to  the  diver- 
gence of  its  sides.  i 

BCefro-graph.  An  apjtaratus 
to  be  attached  to  a  locomotive,  in- 
dicating on  a  time-paper  the  speed 
with  the  number  and  duration  of 
the  variona  atopiiages. 

He-trom'e-ter.  {Surgical.)  An 
instrument  for  measuring  the  size 
of  th«  womb.    A  hyateromeier. 

Mefro-nome.  An  instrument 
for  beating  and  dividing  the  time 
in  music.  A  musical  time-keeper. 
Patented  in  England  by  John  Hal- 
zel,  December  6,  1815. 

It  has  a  email  pendulum  which, 
being  set  in  motion  by  clock-work, 
beats  audibly  a  certaiu  number  of  Jdtironottu. 
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timefi  ill  a  miDUte  ;  and  this  number  may  be  altered 
by  moving  a  sliding  weight  bo  as  to  give  it  the  speed 
required. 

In  Fig.  3181,  the  veige-wbeel  Is  attached  to  a 
wheel  having  equal  raised  surfaces  and  depressions 
around  its  periphery,  and  these  act  on  one  end  of  a 
pivoted  lever,  whose  other  end  is  connected  by  a  tine 
thread  to  an  indicator  attached  to  a  spiral  spring. 

Met'ro-soope.  (^Surgical.)  An  Instrument  in- 
vented by  M.  Nauclie,  for  listening  to  the  sounds  of 
the  heart  of  the  fetaii  in  utero  gestation.  The  ex- 
tremity was  suggested  by  the  stenioscope  of  Laennec, 
and  is  introduced  through  the  vagina  and  applied 
against  the  neck  of  the  uterus.  It  is  used  when  the 
sounds  and  movements  are  imperceptible  through  the 
parieties  of  the  abdomen. 

Mef  ro-tome.  {Surgical.)  An  instrument  like 
a  Instonty  cach^  which  is  intixidaced  into  the  cav- 
ity of  the  uterus,  where  the  kuife  ia  unsheathed  and 
cuts  on  withdrawing.  Its  tnipoae  is  to  divide  the 
iieck  of  the  uterus.  See  Tniomas's  "Diseases  of 
Women."   A  hytt&rotome. 

Mes-xa-nlne'.  A  low  window  occurring  in  at- 
tics and  entresolti. 

Sometimes  affiled  to  an  entresol. 

A  iMwtnine  sivry  is  a  half-story  ;  one  lower  than 
the  stories  above  and  below  it. 

MM'ao-rl-li-a'To.  The  moderato  prominence  of 
a  sculptured  figure  from  the  plane  surface  to  which 
it  is  attached.  It  is  also  known  as  dani  or  half-re- 
lief, and  is  a  grade  between  alto-rilievo  or  high-relief 
and  basao-rilievo  or  low-relief    See  RiLlEVO. 

Mes'so-tint-ea-graT'liig.  The  inventor  of 
this  art  is  believed  to  have  been  Colonel  Lndwig 
von  Siegen,  a  lieutenant-colonel  in  the  service  m 
the  Landgrave  of  Hesse  CasseL  Portraits  executed 
by  him  exist,  having  the  date  of  1643.  Prince  Ru- 
pert gave  so  much  attention  to  it,  and  was  so  instru- 
mental in  bringing  it  into  favor,  -that  he  ban  been 
credited  with  the  invention.  Sir  Christopher  Wren 
ha  also  been  cited  as  the  inventor,  but  nia  claims 
are  antedated  1^  Prince  Rupert. 

"  Mr.  Evelyn  showed  me  the  whole  secret  of  mez- 
zo-tiuto,  and  the  manner  of  it,  which  is  very  pretty, 
and  good  things  done  with  it."  —  Pepys'b  Diary, 
November  1,  1665. 

The  process  consists  in  passing  over  a  plate  of 
steel  or  copper  with  an  instmment  called  a  cradle, 
by  which  a  burr  is  raised  over  every  portion  of  the 
plate,  which,  if  filled  with  ink  by  the  printer,  woald 
make  a  black  impression.  On  the  surface  thus  pre- 
pared, the  lights  and  middle  tints  are  burnished  or 
scraped  away  ;  the  burr  being  more  or  less  perfectly 
removed,  according  to  the  gradation  of  li^ht  re- 
quired. The  plate  is  untouched  in  the  parts  intend- 
ed for  the  darkest  tint.  The  instruments  used  are 
the  cradle  or  rocker,  scraper,  burnisher,  roulettes. 
It  is  usual  to  etch-in  the  outlines  of  the  det^ign  to 
fonn  a  guide  in  the  operations  of  scraping  and  bur- 
nishing. A  more  extensive  use  of  the  etching  pro- 
cess gives  character  and  force  to  the  work.  The 
tools,  cited  above,  are  described  under  their  respec- 
tive heads. 

Ml'oa.  A  mineral  which  cleaves  mto  thin  trans- 
parent j^ates.  Known  to  miners  as  ^Itmiiirr.  It  is  the 
lapis  specularia  of  Pliny,  used  in  ancient  times  for 
window-panes. 

The  uses  of  mica  in  tlin  mechanic  arts  are  numer- 
ous.   Among  them  may  be  cited,  — 

Windows  for  stoves  and  lanterns. 

Chimneys  for  lamjia. 

Oi-ound,  as  a  lubncator  and  as  a  {lacking. 
As  a  substitote  for  glass  in  spectacles,  in  protect- 
ing the  eyes  in  variona  mechanical  operations. 


As  a  substitute  for  glass  in  silvered  reflecton,  in 

filaces  where  it  will  be  exposed  to  beat,  as  in  hesd- 
tghts,  etc.    (Marshall's  patent.) 

Mixed  with  varnish  as  a  coating  for  will-pawr 
(Beck's  patent),  and  in  bronzing  statuettes  and  other 
plastic  articles. 

As  a  covering  for  roofs  (Ditto's  patent). 
Mi  Oro-COlia'tio.    (Surgical.)    An  aunl  instru- 
ment for  collecting  sounds  for  the  partially  da£ 
An  auricle  or  speaking-trumpet. 

Mi'OTO-gruA.  An  instrument  invmted  bjr  Mr. 
Webb  of  lyinaou,  for  ezecnting  extremely  minute 
writing  and  engraving  ;  its  general  princijue  is  that 
of  the  pant4^p*aph. 

Fig.  9132  18  A  facsimile  of  a  photograph  enlarged, 
from  a  specimen  written  by  Mr.  Webb  on  ^ass  for 

tig.  sua. 

Oilfi  ^ciiAc/i  M^ich  kni 

//i/il  Cf-a<i  (ni'i  daiU^  Hntnd  atul 
maims  Uii-iuui  iuid  up  '>^<^ 

7h€  Lord'*  PraytT  {from  a  Micro^pkologmpk  »/  iMt  arifM 
Wriiulf  on  Gkut,  ottupt/tMg  lA*  ygj^f  j  ^a  ejmtt  buk\ 

the  United  States  Army  Medical  Mosenm.  Tbc 

f;IaBs  slip  also  contains  the  following  inscription  is  & 
arger  writing  :  r- 

"Webb's  Test.  The  Lord's  Prayer.  227  letters 
in  the  -j^  x  f{j  of  an  inch,  or  the  Ti^ffFi  of  ■  wji*" 
inch,  and  at  the  rate  of  29,431,458  letters  to  an  m\ 
which  is  more  than  8  Bibles,  the  BiUe  contamiog 
3,568,480  letters." 

The  area  within  which  the  Prayer  was  written  wu 
micrometrically  verified  by  Dr.  J.  J.  Woodwird, 
United  States  Army,  who  found  that  it  and  tbr 
above  inscription  were  contained  within  a  spsc* 
of  an  inch  square. 

Mr.  Webb  claims  that  writing  of  this  kind  affoidi 
a  test  of  microscopic  power  superior  to  that  sflorded 
by  NoBERf'a  Plates  (which  see),  the  finest  of  which 
he  endeavors  to  prove  have  no  real  existence,  bat 
result  from  an  optical  delusion  produced  by  the  po- 
larization of  lignt.  Dr.  Woodward,  however,  san 
that  the  optical  appearance  uf  such  of  Nobert's  binds 
as  have  never  Wn  resolved  into  separate  lines  bf 
the  highest  powers  yet  attained  are  so  similar  to  tbc 
others  that  it  is  unreasonable  to  donbt  that  they  arf 
mled  as  stated  by  Nobert.  He  attributes  the  sac- 
cess  of  Nobert  to  the  minuteness  of  the  points  em- 
ployed by  hiro,  which  appear  to  far  exceed  those  of 
other  artists,  and  are  the  result  of  a  secret  which  he 
has  hitherto  kept  to  himself. 

According  to  a  statement  made  in  1862  by  Mr. 
Famnts,  president  of  the  Microscopical  Swietj, 
Mr.  Peters  has  succeeded  in  writing  the  Lonl's 
Prayer,  so  as  to  be  distinctly  l^ble,  with  snfficient 
magnifying  power,  within  the  space  of  jT^aim  ^  ■ 

Suare  inch.    The  instrument  employed  was  invest- 
by  him,  and  is  temed  the  Mjcropaktograph 
(which  see). 

lU-orom'e-ter.  An  instmmnit  used  with  t 
telescope  or  microscope  to  ineasnre  small  distances, 
or  the  apparent  diameters  of  ol^ecta  which  sabtaw 
Tfliy  small  angles.  —  Webhtkb. 


Digitized  by 


Google 


MICROMETER. 


1431 


MICROMETER-SCREW. 


Uicrometera  are  TnrioHsly  constrnctticl.  The  field 
of  the  telescope  may  be  iHOvided  with  a  gntdnated 
Btiale,  or  a  metallio  rmf^  or  a  diajAragm  having 
pamllel  aud  intnwetltig  Bpider-linea  or  lina  wires. 

The  microneter  with  a  graduated  aeaU  Is  used  for 
mnuaring  disbtnces  by  direct  compariBoo. 

The  apulicatioD  of  the  tnicrometor  to  the  tnleecope 
is  credited  by  Whewell  to  Huyghenii,  Malrssia,  and 
Axout.  It  was  a  great  advance  in  the  attempt  to  do 
by  seounusy  of  measurement  what  had  previously 
been  attempted,  and  in  part  accomplished,  by  en- 
lar^ng  the  instmiaent  so  as  to  enable  the  meas* 
nrements  of  smaller  ens. 

The  first  micrometer  on  record  is  that  of  Gasooigne 
of  England,  constructed  about  1010,  and  used  by 
hint  in  measuring  the  diameters  of  the  moon  and 
■ome  of  the  planets. 

The  inventor  perished  In  the  civil  war,  1844. 
The  inatrament  bad  nicely  gromid  parallel  edges  of 
brass  plate,  and  parallel  hairs  were  mbatitated  by 
the  renowned  Dr.  Hooke. 

Huyghens,  about  1652,  measarpcl  the  diameter  of 
a  planet  by  inserting  in  the  tube  of  the  telescope,  at 
the  focua  uf  the  object-glass  and  «tye-glas8,  a  slip  of 
metal  which  eovered  exactly  the  image  of  the 
planet,  and  then  deduced  the  diameter  by  the 
tveadth  of  the  slip  compared  with  the  breadth  of 
the  field. 

Kalvosi^  ahortlv  after,  employed  a  network  of 
fine  silver  wire,  making  a  reticulated  or  filar  mieroin- 
eier.  The  wires  wore  stretuhed  acros*)  a  diaphragm 
in  his  telescope,  crossing  each  other  at  r^fht  angles 
and  dividing  the  field  of  view  into  aquarei  of  et^ual 
nae. 

Azoat,  a  French  astronomer,  published  an  acconnt 
of  the  micrometer  in  1667. 

Pinard,  another  French  savant,  who  died  in  1684, 
was  instrumental  iii  the  practical  application  of  the 
micrometer  to  instruments.  He  early  adapted  the 
telesoope  to  the  messurement  of  angHes,  and  deter- 
mined with  leasonabkr  correctness  the  length  of  a 
degree,  which  he  measured  by  means  of  an  Odomb- 
TSR  (which  see). 

Boemo-,  in  1678,  suggested  the  divided  otyed- 
gtoMS  micrometer,  which  was  more  perfectly  adapted 
by  Booguer,  seventy  years  afterwanls. 

Boscovich,  in  1740,  inveuted  the  dratla^  mierom- 
tt^t  which  was  nsed  by  Lecaille  in  1742,  and  Gibers, 
1708,  and  improved  by  Ftauenhofer. 

Ramaden,  about  1780,  suggested  the  use  of  eobweba 
as  a  fine  filament  substitute  for  wira.  It  has  been 
etedited  to  Troughton. 

A  Ruhstitute  for  the  spider-line  micrometer,  over 
which  it  possesses  many  advantages,  is  formed  of  a 
thin  plate  of  glaan  on  which  equidistant  parallel 
lines  are  mled  oy  means  of  a  diamond-point.  Spidet> 
lines  an  liable  to  become  displacfld  or  to  become  re- 
laxed in  oonseqosnce  of  the  hygrometrio  conditions 
of  the  atmosphere,  while  fhe  glass  [date  is  perma- 
nent and  unalterable. 

Rochon  invented  the  dovU&rr^ratHon  or  pritm 
^icromOer. 

A  filament  of  silk,  a  fiber  of  spun-glass,  of  melted 
sealing-wax,  of  asbestos,  or  a  minute  crystal  of  mez- 
zoUte,  were  succesuvely  suggested  and  employed. 
Wollaston  adopted  a  platinum  wire,  drawn  to  extreme 
tenuity  by  inclosing  it  in  a  plug  of  silver,  afterward 
rraioved  by  acid  ;  this  is  illuminated  by  a  ray  of 
light  which  passes  from  a  lamp  aloi^  the  horizontal 
axis,  and  is  rafleeted  by  a  small  specnlnm  upon  the 
wire. 

The  wires  of  the  Oxford  heliometer  (England)  are 
illnminated  \ij  a  vottaio  enirent,  which  renden  them 
red-hot. 


Porro  illuminates  the  wires  by  a  tliiu  vein  of  light 
perpendicular  to  the  axis  of  the  telencope,  so  as  to 
make  the  wires  silvery  white  in  a  dark  field. 

Brewster  proposed  to  obtain  micrometer  lines  by 
placing  in  the  field  of  view  the  reflected  ima^  of  a 
Hxed  or  uiovahle  system  of  wires  or  of  lucid  disks 
attached  to  the  side  of  the  eye-piece. 

The  photographic  mittrometer  is  tlins  described 
Sir  David  :  — 

"  if  a  system  of  opaque  or  transpdreut  lines  be 
impressed  upon  the  collodion  photographically  when 
reduced  to  the  minutest  size,  from  a  system  of  largi'^ 
and  sliarply  defined  lines,  we  shall  have  the  most 
]>erfect  microiuetrical  scale  that  can  be  conceived  ; 
the  portion  of  collodion  that  contains  no  nitrate  of 
silver  being  as  transparent  as  if  the  dark  places  were 
solid  wires  or  meUdlic  plates  placed  in  toe  focus  of 
the  eye-glass." 

See  Pearson's  "  Pmctif^l  Astronomy,"  Vol.  II.; 
Brewster's  "Philosophical  Instninienta," 

Cavallo's  micrometer  if)  a  small,  semi-transparent 
scale  of  mother-of-pearl,  about  ^'q  of  an  inch  broad 
:and  divided  by  finely  ruled  lines.  It  is  situated 
within  the  tube,  at  the  focus  of  the  eye-lens  of  the 
telescope,  with  its  divided  edge  in  convenient  prox- 
imity to  the  image. 

See  under  the  following  beads  :  — 

Ammlar  micrometer.  Hkrometer-balftDce. 
Circular  mleronwter.  Hlcrometer-inicToacopa. 
Cobweb  mlcnnMter.  Mtcrometor-acraw. 
Dioptrle  mkramaUr.  HcrtberKif-piwrl  micronietar. 

DiTided  ot^HilBM  atenme-  Pbotogr^>h(e  mkrometer. 

ter.  Podtfon-tnicrometor. 
DoublF-lmife  mfcTometer.  Prinn-i>itcramet«r, 
Double-refrncUoD  mhirotneter  Betlevlftted  micmnetsr. 
Bve-pkica  mkrometer.  Ring'^nhTometer. 
niar  mkrometer  Sccle-mleiomotar. 
Heltometer  Etage-mtcromRter. 
LloMr  micrametor.  Wire-nikrometer. 
Meguneter. 

Mi-OTom'e-ter-bal'anO0.  Kcnshaw's  microni- 
oter-balance,  invented  about  1842,  consiBts  of  a  beam 
or  steelyard  supported  on  a  knife-edged  fulcrum. 
Near  pne  end  of  the  beam  a  few  threads  are  cat,  on 
which  is  a  wheel  graduated  to  degrees,  each  of  which 
corresponds  to  half  a  grain  in  weight.  The  coin  is 
placed  on  the  other  end  of  the  beam,  and  if  of  cor- 
rect weight  an  index- bar  points  to  zero  on  the  wheel ; 
but  if  it  be  light,  the  wheel  is  turned  round,  altering 
the  leverage  of  the  beam  until  it  is  in  equilibrio. 
The  degree  to  which  the  index-bar  points  shows  how 
many  half-grains  the  coin  is  short  of  its  proper 
weight.  The  device  may  be  adjusted  to  weigh  half- 
sovereigns. 

Mi-orom'e-ter-ml'oro-aoope.  The  mieronu:- 
ter-microKope  is  ased  for  reading  and  subdividing  the 
dividons  of  lai^  astronomical  and  geodetical  instru- 
ments. (Webstrr.)  Around  the  mural  cirtle  of 
the  Washington  Obsiervatory  are  plaeed  ^  mirrom- 
eter-microscopes,  vrith  an  acute  cross  of  wires  at 
thdr  foci  for  reading  angles  less  than  6'.  Five  rev- 
olutions of  the  micrometer  are  designed  to  measnre 
5'  upon  the  circle.  The  micrometer  heads  being  di- 
vided into  sixty  equal  parts,  each  division  represents 
1'  of  are. 

Mt-orom'a-terHiomr.  A  screw  attached  to 

optical  and  mathematical  instruments  as  a  means 
for  exact  measurement  of  very  small  angles. 

The  great  space  through  which  the  lever  of  the 
screw  passes,  in  comitarison  with  the  longitudinal 
motion  due  to  the  pitch,  affords  the  means  for  a  posi- 
tive motion  which  is  imperceptible  on  the  object 
moved,  though  appreciable  in  its  results. 

The  head  of  the  micrometcr-screw  being  divided 
into  sixty  equal  parts,  and  representing  1'  of  arc,  • 
rerolntiim  would  be  equal  to  1*. 
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If  the  thmd  ot  ft  microineter-Bcrew  in  an  iostrn- 
ment  has  50  threads  to  m  inch,  and  carries  a  point* 
er  which  traverses  a  graduated  circle  divided  into  20 
equal  parts,  the  revomtioD  of  the  micromet«r-screw 
for  a  (Ustance  equal  to  one  of  the  divisions  will  move 
the  object  to  which  the  screw  is  attached  Tthv  ^  ^ 
inch;  that  is,  20x50=:  1,000.  See  Mea^iueino- 
IHSTBtTHKKT. 

BU'oro-oom'e-ter.  A  speciKs  of  watch  intended 
for  measuring  short  intervals  of  time,  as  the  flight 
of  a  projectue,  etc.,  has  been  thus  called.  Alter 
being  wound  up  in  the  ordinary  way  it  is  set  in  mo- 
tion oy  pressing  a  spring  with  the  finger,  uuon  with- 
drawing which  it  is  instantaneously  stopped. 

BD'oro-pan'to-cnqpb.  An  iiutnimeut  invented 
in  1S52  by  Mr.  Peters,  an  English  banker  and  mi< 
croBooiHBt,  tat  miante  writing.  It  etoaiiti  oS  m 
ajHrif^  ituid  having  four  cohimna  e  e  wj^mitiiig  a 


fig.  8183 


FUmU  MiirapmUagnifk. 


brass  plate  d  if,  on  which  are  placed  four  smaller 
columns  <  «.  On  top  of  these  is  a  ncond  plate  // 
and  ring  1 1,  in  which  is  jonmaled  an  interior  ring 
jj ;  in  this  is  pivoteil  a  lever  g  having  its  arms  in 
the  proportion  of  125  to  1.  To  the  shorter  arm  of 
the  lever  is  attached  an  arm  h  carrying  the  writing- 
point  and  slidinf^-arm  d  a.  The  lower  end  of  the 
tubular  lever  q  is  caused  to  move  in  any  required 
direction  by  means  of  the  rods  « t,  which  are  con- 
nected by  two  pair  of  rings  v,  each  pair  iuned  to- 
gether in  one  plane  and  each  moving  on  horizontal 
pivots.  The  first  enters  the  lower  end  of  the  lever  q, 
and  the  second  may  be  moved  vertically,  and  has  at 
its  lower  end  a  joint  u  connecting  it  with  the  arm  w 
which  carries  tiin  tracing-point ;  this  being  moved 
over  the  outlines  of  the  letters  of  a  piece  of  writing 
gr  other  olyect,  the  tracer  d  at  the  top  of  the  ma- 
chine produces  a  reduced  cofiy  on  a  plate  of  glass 
fixed  beneath  it  In  the  example,  tnis  would  be 
reduced  to  the  linear  dimensions  of  the  original, 
or  ttHt  tiTc^  This  apparatus  was  improved 
by  ^e  inventor  (see  right-liand  figure),  who  added 
an  intermediate  lever  p  consisting  of  two  parts  unit- 


I  ed  by  a  nnivmal  joint ;  its  ends  slide  in  beiritwi 
n  M,  ifc  lb  at  the  ends  the  separated  parts  of  the 
I  lever  g,  so  that  the  relative  lengths  of  the  two  part^ 
j  which  in  fact  constitute  the  arms  of  a  compouiid 
I  lever,  may  be  varied  within  certain  limits,  so  as  to 
I  vary  the  propoi-tion  between  the  orifonal  and  the 
reduction.  The  amount  of  diminution  which  the 
;  instrument  is  capaUe  of  wodncing  may,  by  thus 
j  adjusting  the  relative  length  of  the  Jevet%  he  iiiaed 
,  between  108  and  6,250  times,  lineal  measnmnent 

The  writing  or  engraving  point  d  is  greased  against 
the  glass  plate  on  which  the  reduction  is  made  or 
rais^  therefrom  by  springs,  a  connecting-rod,  and  a 
lever  operated  by  the  left  hand,  while  the  right  is 
occnpiea  with  tbe  tnuxr  x.  See  UiCBoosAra: 
Hff.  81S8. 

It  was  stated  in  1862  by  Mr.  Pairants,  that  the 
Lord's  Prayer,  containing  223  letters  (anun  being 
omitted),  had  been  written  on  glass  with  this  instru- 
ment within  the  space  of  tt^w  of  a  aqnare  inch  ; 
at  which  rate  the  whole  Kble  might  bo  inscribed 
within  the  ^  part  of  a  squate  inch. 

Ml'oro^lAone.  An  instrament  fto  imavaaiDg 
the  intensity  of  low  sounds  by  oommunicating  their 
vibrations  to  a  more  mnoroua  body  wluch  emits  a 
more  audible  sound. 

Mi'oro-wxnM.  An  optical  instrument  by  which 
objects  too  vnall  to  be  viewed  by  the  naked  eye  may 
be  seen  and  examined. 

A  single  or  aimple  microscope  is  one  by  which  tbe 
otijeet  is  seen  ducetly  ;  it  may  consist  oi  a  single 
lens  or    more  than  one. 

In  a  eompound  microscope  two  or  more  lenses  are 
so  arranged  that  the  imi^  formed  by  one  is  ma^i- 
lied  by  uie  othent,  and  viewed  as  if  it  were  tbe  object 
itself. 

In  a  aolar  microscope  a  reflector  and  condenser  are 
emplt^ed  to  direct  the  sun's  rays  on  the  olaect 

In  a  lueemal  microscope  the  rays  of  a  lamp  are 
similarly  directed. 

The  magnifying  power  of  glass  balls  was  known  m 
early  times  to  tbe  Cbineee,  Japanese,  Assyrians,  and 
Egj'ptians,  and  more  lately  among  the  Greeks  sad 
Romans.  The  use  of  lenses  for  microscopes  hag 
preceded  their  application  to  telesoopea.  Sir  David 
Brewster  exhibited  one  in  1862  whkh  was  made  of 
rock  crystal,  and  was  found  among  the  ruins  of  Nm- 
eveh. 

The  refractive  power  of  glass  wss  known  to  Ptol- 
emy, who  gives  a  table  of  the  deviation  luminons 
rays  experience  when  paaaing  throuf^  under 
different  angles  of  incidence.  Descartes  diseovoed 
the  hiw  that  the  amount  <^  this  refraction  is  propor- 
tional to  the  sine  of  the  angle  inoiikaMMk  and  froni 
that  time  date  all  great  discoverus  in  optics. 

Glass  balls,  called  bnming  spheres,  wen  sold  in 
Athens  before  the  Christian  era.  Their  magnifying 
power  was  mentioned  by  the  Roman  phuoKMer 
Seneca,  and  by  Porta  of  N^Ies  in  his  "MtgrnBtr 
turalis,"  [wblisbed  in  1590. 

AlhueUi  .A.  p.  1100^  was  the  first  to  correct  the 
popular  error  as  to  the  nature  o(  vision,  lowing 
that  the  rays  came  from  the  ol^ect  and  did  not  issue 
from  the  eye,  as  had  been  previonsly  suj^poeed.  He 
determined  that  the  retina  is  the  eeat  of  vision,  and 
that  impressionn  made  on  it  by  lu;ht  aie  conveyed 
from  it  along  the  optic  nerve  to  the  twain ;  he  ex- 
plained that  the  formation  of  the  viaml  inu^  on 
corresponding  portions  of  the  two  letinu  n  the 
cause  of  our  seeing  angle  when  we  use  both  eyes ; 
he  showed  that  a  ray  of  light  entering  the  atmos' 
Tihere  obliquely  is  deflected  and  follows  a  cnrri- 
linear  path,  owing  to  the  increasing  density  of  the 
air  as  the  rays  travel  towards  the  earth,  and  deduced 
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from  the  dat«  that  the  limit  of  the  b^t  of  the  at- 
mosphere is  ftboat  58^  iniles. 

Huygheos  states  that  Drebell  had  a  microscop*  ia 
1621,  and  that  he  was  tlie  reputed  inventor  of  }t ; 
the  iuTentioQ  ia  also  claimed  by  Footana,  a  Neapoli- 
ttn,  is  1618.  Burrell  asserts  that  the  Jansens, 
faUier  and  aon,  made  the  first  microscope  and  pre- 
sented it  to  Prince  Maurice  and  Archduke  Albert  of 
Austria.  The  invention  was,  however,  clearly  an- 
ticipated by  Roger  Bacon.  Spectacles  were  in  use 
A.  D.  1200.  The  double  microscope  was  invented 
by  FsmcelU  in  1624. 

Dr.  Hooke  (1635-1702)  made  microsco^  of  a 
sphere  of  glass,  from  to  of  an  inch  io  diameter. 
Haring  made  and  pdished  his  leim,  he  placed  it 
against  a  small  hole  in  a  thin  pieoe  of  metal  and 
ued  it  with  wax. 

Leuwenhoeck's  microscopes,  26  in  number,  which 
he  presented  to  the  Royal  Society,  have  each  a  double- 
convex  leas.    Their  powers  were  from  40  to  160. 

"Comes  Hr.  Reeve,  with  a  mieroacope  and  a 
scotoscope.  For  the  first  I  did  gire  him  £6  a 
neat  pnce,  bat  a  most  curious  bawUa  it  is."  — 
ntPYB  s  J>iary,  1664. 

Stephen  Gray's  "poor-man's  microaoopa,"  1696, 
was  merely  a  drop  of  water  suspended  at  the  end  of 
a  wire  or  pin.  A  piece  of  perforate*!  caTdboard  or 
sheet-metal  affords  a  better  means  of  holding  the 
drop  of  water,  whose  rounded  auifaoet  gin  it  the 
properties  of  a  lens. 

By  fusing  in  the  flame  of  a  spirit-lamp  a  small 
irieee  of  gtus  contained  within  a  ring  of  platinuin- 
wire,  a  Tens  may  be  fomted.  A  piece  of  the  wire 
should  project,  ao  as  to  form  a  handle. 

Plate-glass  is  the  material  commonly  used  for 
microflco[nc  lenses.  Flint-glass,  on  account  of  its 
great  dispersive  power,  is  unsuited  for  the  imr- 
poae.  Bock-orystal  is  an  excellent  material.  The 
diamond  and  other  {weckHis  stones  ban  been  em- 
ployed, but  advantage  of  their  high  refractive 
power  is  found  to  be  counterbalanced  by  their  color, 
reflective  power,  double  refraction,  and  heterogene- 
ous structure.  The  crystalline  lenses  from  the  eyes 
of  small  fi^ies  give  a  very  perfect  ima^  of  minute 
obiecte. 

The  lineal  magnifying  power  of  a  tingle  lens  is 
equal  to  the  distance  of  mstinct  vision  divided  by 
the  focal  len^  of  the  lens.  The  oUect  is  bron^t 
a  little  within  the  focal  distance  of  the  lens  and 
appears  erect. 

Fig.  S184,  a  is  a  jointed  microscope  for  itowers, 
liMcts,et)3.,and  isiude  tofoldupandbe  carried  in 

the  pocket. 
I%.IUL  The  holder  is 

movable  in  the 
cl  slide  for  focal 
adjostnientaod 
has  forceps  be- 
tween which 
the  object  is 
held. 

Simple  mi- 
croscopes^ to 
ftdd  in  oases,  b 
ede^  are  made 
with  one  or 
aeveral  lenses, 
which  have  a 
diameter  of 
from  2  inch  to 
1{  inches.    They  are  variously  mounted. 

The  Stanhope  lens/ waa  invented  by  Earl  Stan- 
hope, and  is  a  cylinder  of  glass  with  two  convex 
ends,  it  is  14  incnes  in  length  and  |  inch  in  diame- 


ter,  and  is  mounted  yi  a  metallic  tnbe.  The  ends 
have  a  relative  convexity  of  6  to  1,  and  the  instru- 
ment has  considerable  power. 

The  "Craig"  microscope  comprises  a  single  lena 
mounted  on  a  stand,  a  glass  for  noldtng  objects  be- 
low it,  and  a  mirror  for  reflecting  light  on  the  under 
side  of  the  olgect  and  lens.  The  magnifying  power 
is  greater  than  that  of  the  cheapest  compound  mi- 
croscopes, and  the  instrument  ample  uhI  convenioit 
to  use. 

The  compound  microscoite  usually  has  three  lenses, 
—  the  object -glass,  the  field-glass,  which  inlerwepta 
the  extreme  rays  passing  through  the  object-glass 
aud  thus  enlarges  the  field  of  view,  and  the  eye-^ass. 
It  shows  ol^ects  in  an  inverted  position.   See  also 

OBJEOnVR. 

The  United  States  army  microscope,  made  by 
Zentnayer,  is  thus  described  :  It  has  a  brass  body, 
16  inches  high,  on  brass  stand,  vnth  joint  to  incline 
it  to  any  angle,  double-milled  head-rack  and  pinion 
for  coarse  at^ustment,  micrometer-screw  for  fine  ad- 
jnatroent,  and  movable  glass  sti^;  under  the  ata^  a 
tube  is  ttted  for  carrying  the  accessoty  illuminating 
apparatus,  concave  and  plane  mirrors,  arranged  for 
direct  or  oblique  illuminfltion,  two  eye-pieces,  one 
achromatic  object-glass  ^  of  an  inch  focus,  of  24 
decrees  angular  aperture,  one  achromatic  ol^ect-glaaa 
^  of  an  inch  focns,  of  80  d^rees  angular  aperture 
(not  at^ustable  for  glass  cover),  giving  power  of  50, 
100,  250,  and  450  diameters:  camera  incida,, stage 
micrometer  ruled  -j-io  and  of  an  inch,  anda 
condensing  lens  two  inches  diameter  on  separate 
stand. 

Fig.  S185  represents  a  microscope  especially  de- 
signed for  dentists'  use.    it  hss  a  rack  and  pinion 


for  approximate,  and  a  milled  headed  screw  for  accu- 
rate, a(^ustment  of  the  fbcus.  and  is  provided  with 
two  objectives  having  magnifying  powers  of  125  and 
230  diameters  reqiectively.  ft  has  also  two  mirrors, 
a  plane  and  a  concave,  a  revolvable  and  removable 
diaphragm,  and  a  condenifing  lens  on  a  sejiarate 
stand. 

Daylight  or  strong  artificial  light  suffices  for  the 
observation  of  an  object  nnder  a  lens  or  microaoone 
of  moderate  power,  bnt  with  hif^  powers  more  lignt 
is  tequired,  eRpecially  as  the  olyect  is  shaded  by  the 
lens.  The  condenser,  a  convex  lens  placed  at  the 
side  of  the  object  which  is  in  its  fooua,  is  then  em- 
ployed. The  light  may  he  also  concentrated  on  the 
object  by  a  reflector. 

Lieberkuhn,  1740,  devised  a  hollow  concave  reflect- 
or with  a  hole  in  the  center,  in  which  was  placed  a 
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Aiiisll  Ifns,  the  foui  of  the  l^s  aud  mirror  nearly 
coinciding.  This  throws  abundance  of  light  ou  an 
object  placed  in  the  focus,  but  as  it  conies  equally 
from  all  sides  no  shadows  are  formed  and  thtt  object 
is  difficult  to  define.  The  device  ia,  however,  well 
adapted  for  the  detection  of  small  particles  of  metal, 
etc.,  hi  ores. 

The  Abb^  Hue  exhibited  his  microaoope  to  the 
Regent  of  Thibet  at  Lha-Saa. 

"  An  exceedingly  robust  spet-'imen  of  the  pedieultu 
was  kindly  furnished  by  a  noble  Lama,  the  secretary 
to  the  Regent,  from  his  own  iireaervea.  When  seized 
by  the  nipper^  the  Lama  olgacted  that  the  experi- 
nwnt  would  oanae  the  death  M  a  living  creature.  *  Be 
nlent,'  said  the  BegenL  '  Taong'Kaba/'  cried  he, 
when  invited  to  apply  his  eye  to  the  f^laas ;  '  the 
creature  is  (w  big  as  a  rat.'  After  looking  at  it  a 
ff^w  moments,  he  hid  his  face  with  his  hauob,  aayiag 
it  was  too  hoTTihle  to  look  at  Evwy  om  aiiproached 
the  microscope  in  his  turn,  and  every  oat  atarted  ftwn 
it  with  cries  of  horror.  The  Lama  plead  for  his  lit- 
tle pansite.  We  removed  the  pincers  and  lei  it  fall 
into  the  hand  of  its  proprietor.  Alas !  the  poor  vic- 
tim was  motionleaa.  The  Regent  said  to  his  secre- 
tary, laughing,  '  I  think  your  animal  is  indisposed. 
Give  it  some  medicine.'"  —  Abbi  Hu^a  Traveli  in 
Tartaryand  Thibet^  1844-46. 

The  solar  micixucope  consists  essentially  of  two 
lenses  and  a  mirror^  The  mirror  reflects  the  sno's 
rays  upon  the  first  lens,  by  which  they  are  concen- 
trated on  an  ol^ect  placed  in  its  focus,  and  is  still 
farther  magnilied  by  a  second  lens,  which  throws 
the  image  on  a  screen  at  some  distance  behind  it. 
The  exterior  lens  ia  placed  in  a  hole  through  the 
shutter  of  a  darkened  room,  and  the  mirror  is  ad- 
justable so  that  it  may  receive  the  sun'a  rays  under 
a  proper  angle  to  be  nflected  to  the  lenses.  The 
object  is  here  supposed  to  be  transparent ;  if  it  is 
0}iaque,  it  must  be  so  ilhiminated  that  the  rays  re- 
flected by  it  shall  pass  directly  to  the  interior  lens. 

The  theory  of  the  solar  microscope  is  said  to  have 
been  invented  by  Dr.  Hooke^  and  was  described  by 
Professor  Balthasaurs  in  Erlange  in  1710 ;  but  ite 
practical  execution  is  due  to  Dr.  Liebe^uhn  in  Ber^ 
tin,  who  made  the  first  successful  apparatus  in  1740. 
It  is  fonnded  on  the  same  principle  as  the  camera 
ofrseum,  only  in  place  of  causing  the  lens  or  lenses 
to  form  inside  of  the  apparatus  a  small  image  of  laige 
exteriorobjects,  asis  thecasewith  the  camera  obacura, 
on  the  coutraiy,  in  the  solar  microscope,  the  lens  or 
lenses  form  outside  of  the  apparatus  a  large  Image 
of  small  objects  placed  inside  the  apparatus. 

When  the  objects  are  opaque  and  illuminated  in 
front  by  reflecting  mirroni,  the  apparatus  has  been 
called  a  megaacope. 

The  apparatus  of  the  hydro-oxygen  and  the  electric 
microscope  is  identical  with  that  of  the  solar  micro- 
scope, only  that  for  the  solar  rays,  which  an  not 
always  at  command,  the  so-called  Dmrnmond.  lime, 
hydro-ozygen,  or  electric  light  is  snbetitnted.  Ilie 
magnesium  l^t  has  also  tjeen  used  in  thjs  way. 
Eider  of  the  above  is  inferior  to  the  solar  micro- 
scope in  the  same  ratio  that  our  beet  artificial  lights 
are  inferior  to  the  solar  light. 

A  modification  of  the  above  has  been  adapted  for 
producing  enlaiged  photographs  of  small  objects. 
The  enlarged  photograph  on  glass  is  then  placed  in 
the  magic- lantern  or  stereopticon,  and  re-enlarged 
for  the  benefit  of  the  audience.  Or  the  enlarged 
view  may  be  taken  npon  the  prepared  surface  of  a 
wooden  block,  ready  for  the  akill  of  the  engraver. 
A  beautiful  set  of  engravings,  thus  prodncec^  were 
given  in  Harpers'  Mazarine  some  yeara  back. 

The  mode  of  obtaining  enlarged  prints  from  nega- 


tives of  ordinary  size  is  explained  under  Sous 
Camera.  We  are  much  indebted  to  Mr.  Shire  <i 
Philadelphia  for  the  improvements  in  this  appantns. 

Jhe  variety  of  objects  which  afford  interesting  sab- 
jectt)  for  examination  by  the  micro8oo]>e  is  infinite. 
For  such,  the  reader  is  referred  to  woriu  tmtii^ 
the  eabject  specially.  It  is  also  iwefiil  for  detcetiiig 
adulterations  in  food,  drugs,  and  fabrics,  and  in 
many  branches  of  scientific  and  medical  investiga- 
tion its  aid  is  indispensable.  Another  use  to  which 
it  may  be  applied  was  disclosed  during  the  late 
Franco-Prussian  war.  Copies  of  newspaper^  re- 
i  doced  mtny-fold  in  sia  photogr^hy,  wm  bs- 
'  tened  in  Urge  nnmbers  to  carrier-fageons  and  intoo- 
duced  into  oeai^ed  cities.  These  were  easily  read 
by  the  microscope. 

Microscopic  writing  has  of  late  years  attracted 
some  attention.  It  is  done  by  means  of  an  instru- 
ment composed  of  a  series  of  connected  leven.  The 
operator  writes  or  traces  with  the  longest  kver  of  die 
system,  while  the  i^ortest,  which  curies  a  naikhig 
instrument,  faithfully  copies  whatever  may  be  writ- 
ten. It  was  calculated  that  with  Petera's  machine, 
at  the  London  Exhibition  of  1862,  the  whole  Biblr 
might  be  copied  22  times  la  the  space  of  one  square 
inch.  It  has  lieen  proposed  to  apply  this  invention 
to  practical  use  by  making  private  marks,  visible 
only  under  Uie  microscope,  to  bills  and  other  paper* 
of  value,  ai  »  protection  against  fyaiidnlent  iimti- 
tions  ;  being  so  minute,  a  counterfeiter  would  fail  to 
perceive  them,  whUe  Uiey  would  be  easily  recosniied 
by  the  proper  parties.   See  Hicroqrafh  ;  Micio- 

PANTOOBAPH. 

The  prices,  as  well  as  the  construction,  of  micro- 
scopes vaiy  greatly  ;  those  having  a  magnifying 
power  of  less  than  200  may  be  mau  compnatiTely 
nmple  and  at  a  relatii^Iy  cheap  rate,  but  when  m 
magnifying  power  exceeds  300  the  whole  appaiatos 
becomea  more  complex,  and  must  be  more  careful^ 
made  in  onler  to  handle,  focus,  and  illuminate  the  ob- 
jects iiroperly.  center  the  lens  correctly,  etc.  In  these 
the  stand  al  one  costs  nearly  1 1 00,  the  eye-glssses  $  5 
to  $10  each,  and  the  object-glass  on,  Selligne's  sys- 
tem from  9 10  to  $  76  each,  according  to  power. 

Besides  eye-pieces  and  objectives  (h  different  wnr- 
ers,  there  are  a  number  of  neMssary  or  nsefnt  %\f 
peudages,  as,  condensing  tens,  prismatic  illumina- 
tor, dark  well,  parabolic  reflector,  lieberkuhn. 
polarizing  prism,  micrometer,  camera  for  delineat- 
ing objects,  etc.,  which  tend  to  augment  thepriee, 
so  that  a  complete  componnd  microscope  coats  from 
$300  to  $1,000.  The  binocular  niicroscope  is,  of 
course,  still  more  expensive,  the  price  in  some  in- 
stances reaching  9 15,000.  A  good  instrument,  bow- 
ever,  amply  sufficing  for  the  wants  of  ordinary  ama- 
teur observers,  may  be  obtained  for  $100. 

See  "Carpenter  on  the  Microaoope";  Hogf^i 
'*  History  of  the  Microscope,"  etc. 

^e  investigations  of  Leawenhoeck,  Schwunmcr- 
dam,  and  the  eu-lier  microscopic  inquirera,  were 
conducted  by  means  of  single  lenses,  the  componnd 
microscopR  being  esteemed  cMnparatively  nntruatwor- 
thy,  itM  true  theory  being  imperfectly  understood. 

In  1829,  Mr.  J.  J.  Lister  published  the  results  of 
his  investigations  into  the  laws  governing  the  aber- 
rations of  lenses,  and  gave  prsfitical  directioDs  for 
correcting  them  by  combinations  of  lenses  so  a^ 
ranged  that  the  aberrations  should  balance  each ; 
from  this  period  date  the  groat  and  rapid  improve- 
ments which  have  since  been  made  in  the  compound 
microscope. 

Among  recent  important  imOTovements  in  the 
microscope  is  the  illuminator  of  Profeasor  Hamiltoil 
L.  Smith,  for  opaque  objects,  in  which  the  light  ti 
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received  npon  a  mirror  behind  the  object-glass, 
through  wnich  it  is  reflected  upon  the  object.  AIim 
his  mechanical  finger,  by  whicn  objects  invisible  to 
the  naked  eye  are  picked  up  on  the  point  of  a  hair, 
separated  according  to  kind,  and  arranged  conven- 
iently for  observation. 

Afler  the  discovery  of  the  theory  of  binocular 
vision  by  Wheatstone  in  1838,  and  especially  after 
the  constmction  of  the  lenticular  stereoscope  by  Sir 
David  Brewster  in  1852,  the  idea  naturally  occurred 
of  applying  this  principle  to  microscopes.  This  was 
first  effected  by  rrofessor  J.  L.  Biddell  of  the  Uui- 
reraity  of  LouuiaDa.  He  employed  a  pair  of  small 
rectangulu- prisms  immediately  behind  the  object- 
^asa  ;  the«e  received  the  incident  rays  and  reflected 
them  through  a  second  pair  of  similar  prisms  to  the 
eye  of  the  oWrver.  Tltis  arrangement  hail  the  dis- 
advantage of  reversing  the  stereoscopic  effect,  projec- 
tions appmring  as  depressions,  and  vice  vena. 

The  farst  arrangement  for  producing  a  correct 
Btereoacopic  effect  was  invented  oy  Mr,  Nachet,  and 
consisted  of  an  equilateral  prism  which  divided  the 
pencil  of  rays  into  two  equal  parts,  reflecting  them 
Co  two  simUar  prisma,  right  and  left  hand,  which 
reflected  them  to  the  eye  of  the  ohsei-ver. 

The  Wenham  binocular  (Fijg.  687,  p.  285),  in 
which  the  comjwund  iwndl  is  divided  by  means  of  a 
trapezoidal  prism,  has,  'however,  on  account  of  its 
greater  simplicity  of  construction,  been  more  gener- 
ally employed. 

Mr.  Nachet  has  since  introduced  a  simpler  form 
of  binocular  uiicroscope,  which  may  be  applied  to  an 
ordinary'  instrument  without  altering  its  construc- 
tion or  impairing  its  usefulness  as  a  monocular. 
This  is  effecttd  by  nuking  an  opening  in  the  side  of 
the  tube,  uito  which  is  introduced  a  rectan^ar 
prism  which  reflects  half  the  pencil  of  rays  horizon- 
tally ;  this  is  received  on  another  prism,  which 
directs  it  to  the  eye  of  the  observer.  Arrangements 
are  made  for  varying  the  distance  between  the  tubes 
to  accommodate  them  to  the  varyiiig-diatances  be- 
tween the  eyes  of  different  persons. 

The  disadvantage  common  to  binocular  micro- 
scones  on  this  plan  is  that  they  perform  well  only 
witn  comjaratively  low  magnifying  powers.  This 
led  to  the  suggestion  a  few  years  ago  by  Mr.  Wen- 
ham  of  a  method  of  dividing  the  pencil  by  means  of 
a  transparent  plane  reflector,  which,  adjusted  at  a 
proper  angle,  might  reflect  one  half  the  light  of  each 
pencil,  allowinff  oth  w  half  to  paaa  through.  This 
plan  involves  the  loss  of  the  stereoscopic  effect,  but 
secures  to  tlte  observer  the  satisfaction  of  using  both 
eyes  in  viewing  an  object.  It  has,  however,  proved 
somewhat  diflicult  to  carry  out  this  idea  satisfactorily 
in  practice.    See  Prism. 

Messrs.  Powell  and  Lealand  of  Ixtndon  have  pat- 
ented an  arrangement,  consisting  of  a  quadrangular 
prism  which  receives  the  rays,  part  oi  which  pass 
through,  while  the'  remainder  are  reflected  to  a  tri- 
angular prism  which  transmits  them  to  the  eye. 
This  has  the  disadvantage  of  causing  the  object  to 
appear  unennally  illuminated  in  the  two  tubes. 

Mr.  R.  B.  Tolles  has  constructed  an  instrument 
designed  to  remedy  the  defects  of  the  original  binoc- 
ular microAcope,  at  the  same  time  pennitting  the 
ordinary  singie-tubed  instrument  to  be  used  as  a 
^ocnlar.  The  double  eye-piece  has  prisms  similar 
to  those  employed  in  Nachet's  earliest  form,  placed 
at  a  distance  from  the  ohjective  about  equal  to  that 
of  ordinary  eye-pieces.  In  this  form  it  is  necessary  that 
tlie  axes  of  the  pencils  of  rays  should  cross  each  other 
a  second  time,  and  for  this  purpose  an  erecting  eye- 
|nec«  ia  employed. 

Fiofeeaor  H.  L.  Smith  has  proposed  a  fbnn  of  U- 


noGular,  consisting  of  a  thin  plane  reflector,  inclined 
at  an  angle  of  80°  to  tlie  axis  of  the  telescope  ;  a  ray 
of  light  from  the  object,  striking  the  surface  of  the 
mirror,  is  in  part  transmitted  without  change  of  di- 
rection, and  111  part  reflected  to  a  triangular  prism 
having  one  of  its  angles  truncated,  where  it  under- 
goes a  second  reflection  to  correct  the  reversal  pro- 
duced by  the  first,  and  is  transmitted  along  the  axis 
of  the  secondary  tube.  By  this  arrangement,  the 
intensities  of  the  light  of  the  directly  viewed  and 
reflected  images  appear  sensibly  equal. 

It  is  obvious  that,  after  the  division  of  the  beam 
of  light  from  the  ohjeot,  it  is'  merely  a  matter  of 
detail  to  give  each  of  the  diviaionaa  direction  proper 
to  be  viewed  by  two  or  more  observers.  This  af- 
fords ^reat  advantages,  not  only  in  anatomical  and 
other  investigations,  but,  whei'c  the  instrument  is 
used  merely  lor  curiosity,  it  enables  several  persons 
to  observe  at  the  same  time,  thus  greatly  econcuniz- 
ing  time. 

In  the  triple  microscope  for  three  observers,  the 
beam  of  light  is  divided  into  three  equal  parts  by  a 
combination  of  suitable  prisms,  ench  part  being  di- 
rected into  its  jiroper-  tube.  Provision  is  made  for 
the  general  adjustment  of  the  lenses,  and  also  for 
the  adjustment  of  the  eye-piece  of  each  tube  to  the 
eye  of  the  particular  observer. 

The  construction  of  the  liand  is  a  matter  of  con- 
siderable importance,  as  upon  its  arrangement  largely 
depends  the  degree  of  illumination  and  the  distinct- 
ness with  whicn  the  objects  can  be  viewed.  A  good 
arrangeme'nt  of  this  kind,  constructed  by  Tolles, 
comprises  a  nvDvable  stage  having  two  tables,  one 
facing  upward  and  the  other  downward,  fimilv  con- 
nected together  and  controlled  by  milled  heeds. 
When  the  object  is  placed  on  the  lower  table,  it  is 
secnred  by  spring  clipe.  In  this  case,  the  central 
part  of  the  upper  table  is  removed,  and  the  objective 
descends  through  the  opening.  Any  degree  of  obliq- 
uity of  illumination,  even  up  to  90°,  is  thus  avail- 
able for  viewing  the  object.  The  stage  is  alto  capa- 
ble of  rotation  on  its  optical  center  throughout  the 
entire  circle. 

Mi'oro-vpeotro-aoope.  A  spectroscope'  placed 
in  counecUon  with  a  microscope,  in  order  that  the 
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absorption  lines  may  be  the  more  accurately  meas- 
ured. The  eye-piece  contains  prisms  so  placed  as  to 
enable  the  reflected  ray  to  pass  in  a  direct  line  to  the 
eye.  a  is  the  first  lens  of  the  eye-piece  ;  b  the  screw 
for  a^jniting  the  alit  whieh  reduces  the  beam  to  a 
line  CH  light ;  c  ia  the  second  lens,  where  the  lays 
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are  Ttsadered  parallel,  after  which  they  pass  through 
three  crown-glass  prisnis  m,  plac^  in  one  direction, 
and  two  flint-glass  prisms,  placed  in  the  other  direc- 
tion, so  that  the  spectrum  is  seen  by  looking  straight 
at  Uie  source  of  light,  the  instrument  being  a  direct- 
visioa  weotnitoopa. 

The  uutniment  is  notably  employed  in  viewing 
the  absorvtion  bands  of  blood  in  toxicological  re- 
search. By  means  of  the  mirror  d,  a  ray  of  light, 
shown  by  the  dotted  line,  may  be  sent  throu^  a 
slit  at  one  aide  of  the  instnimt^nt,  which,  being  re- 
flected upward,  paiises  through  the  prisms  aloiu;  with 
the  other  light  which  came  from  the  object  under  the 
microsot^  and  by  this  means  the  two  spectra  may 
be  compHred,  one  object  being  ■  liquid  suppowd  to 
bo  blood,  and  the  other  one  known  to  be  blood,  and 
soon. 

Mi'oro^totna  A  knife  for  making  thin  aections 
for  microricopic  examination.  A  pair  of  parallel 
knives  in  a  attigle  haft.    See  Parallel  Knife. 

md'dle-oat  File.  A  file  whose  teeth  hare  a 
gtsde  of  coarMQess  between  the  tou^  and  baMard. 
See  File. 

Mid'dle-Hiiost.    {Carpentry.)    A.  king-poet  in  a 

Tbuss  (which  see), 

Mid'dle-^en'are  EQ'gine.  (^Mm-engine.) 
An  English  term  applied  by  aoma  to  a  low-pressure 
or  coudensing  engine,  adapted  for  working  at  a  press- 
ure of  steam  oompantirely  luj^  for  its  cU^  say  26 
pounds  or  upward  to  the  ninare  incL 

Mld'dle-4taot  WhaA  {ffydnalie  SagiM.)  A 
breist-vjheel  which  Teceirai  the  water  at 'about  its 
middle  hight. 

Mid'dlingi  That  portion  of  a  gun-stock  between 
the  grasp  and  the  taif-pipe  or  ramrod-thimble. 

Mid'dUogs-im'zl-fi'ar.  {Uilling.)  An  appara- 
tus for  cleansing  the  intermediate  product  of  ground 
wheat  termed  middlings,  and  separatiug  it  from  bran 
on  the  one  hand  and  fiae  flour  on  the  other.  This 
was  originally  elTected  excluiiively  by  passing  the 
flour  delivered  from  the  millstuiics  successively 
through  a  series  of  cylindrical  bolts  covered  with 
cloth  of  difTerent  degrees  of  fineness,  which  were  set 
in  rapid  rotation  and  brought  in  contact  with  a  ae- 
ries ot  lon^tudiual  rods  termed  beaters,  the  bolts 
separating  in  succession  the  finer  and  coarser  quali- 
ties of  flour  and  the  raiddlinga,  the  bran  being  re- 
tained within  the  last  cylinder.  See  Flovr-bolt  ; 
Br'an-dustbsi. 

This  was  succeeded  by  the  dressing-machine,  in 
which  a  like  cylinder,  rotating  on  an  inclined  axis, 
is  covered  with  wire-^uze  of  several  degrees  of  fine- 
-  ness,  the  coarsest  being  placed  at  the  lower  end ; 
the  floor  is  ^ua  graded  during  its  paiMge  fnun  tho 
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upper  to  the  lower  part  of  the  cylinder,  the  mid- 
dliniip  pasiing  thnwgh  the  oomparatively  coane 
meahee  ctf  tlw  lower  cSith  while  tlw  bran  pusea  out 


at  tlie  end  as  tailings.  The  interior  of  the  cylinder 
is  provided  with  a  revolving  reel  set  with  bnubra^ 
which  force  the  meal  through  the  meshes  of  tlie 
cloth.  When  clogged,  the  cylinder  is  cleaned  ^sn 
interior  brush  operated  by  the  machinei}*. 

A&  at  pment  ooustrooted,  machines  this  kind 
may  be  divided  into  five  dasses,  an  examine  fA  each 
of  which  is  gjven. 

A  (Fig.  S137)  is  one  in  which  air,  forced  tlirou^ 
perforated  pipes,  is  used  for  cooling  the  flour  and 
clearing  the  m^es  of  the  cloth.  The  imddliiig& 
are  fed  through  hoppcra  over  ^e  screens  a  a,  and  an 
puiilied  by  a  cunvnt  of  air  passing  thnw^  tbt 
tubes  b  b,  which  are  attanged  on  the  screw -thnmlcd 
shaft  e  e,  alternately  rotated  in  op]x)ute  directiou, 
cansiiig  the  tubes  to  traverse  from  side  to  side  erf'  the 
screens  ;  the  lighter  matters  are  drawn  apu'anl  and 
carried  ofi'  by  a  fan,  while  the  middlingB,  paisiiig 
through  the  screen,  are  removed  by  the  screw-convey- 
on  d  d. 

Fig;  813S,  B,  is  a  purifier  in  which  broshn  are 
emidoyed  tcff  clearii^  tbe  meshes  of  the  doth.  The 
meu  or  middlings  is  fed  by  rollers  a  to  the  bolt 
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its  amonnt  being  regulated  by  a  slide  ;  a  shaking 
motion  is  imparted  to  the  bolt  by  an  eccentric  e  uo  a 
phaft,  and  a  continuous  upward  current  of  ur  is 
passed  through  tbe  machine ;  fine  particlee  adhetiiig 
to  the  bolting-doth  are  removed  ivy  brashes  d  st- 
tached  to  endless  belts  e. 

Fig.  SISO,  C,  showK  a  machine  with  redpixtcating 
shakers,  with  knockers  for  clearing  the  meshes  d 
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the  doth.  Id  this  niacbiue  the  suspended  shaker  a 
is  pressed  against  the  ratchet-wheel  6  by  a  spring  e, 
the  rotati(»i  of  the  wheel  causing  a  vibntion  of  tbe 
shaker  ;  i<  is  a  rock-aluft,  pivotM  at  e,  loosely  con- 
nected with  the  ahaker  by  a  dot  and  pin  at  /,  and 
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provided  with  an  arm  g  carrying  a  hammer,  which 
atrikes  the  botton  of  the  shaker  at  each  redproca- 
tion. 

Fig.  SI40,  D,  shows  whwpers  or  beaters  in  con* 
neetwa  vith  an  air-blut  for  operatiDg  on  the  mid- 
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dtinss  before  bolting.  A  fan  a  produces  an  air-blant 
vhiCQ  is  carried  upward  through  an  inclined  trunk  ; 
middlings  from  the  ho^npr  b  are  caught  by  a  rerolr- 
ingcone  or  diric  e,  providt^  with  upwaTdiy  projecting 
|nns,  disengaging  particles  of  dirt  wbicn  adhere  to 
the  coarser  particles  of  the  meal  ;  these  are  carried 
off  by  the  blast,  while  the  valuable  portions  slide 
down  an  incline  to  the  sieves  rf,  whicn  are  vibrated 
in  the  oaual  manner  by  a  oam-ahaft ;  the  coarser  and 
harder  portions  of  the  meal  fall  through  the  sieves, 
while  foreign  matters  aie  Anally  shaken  cot  at  their 
ends  and  delivered  into  a  spont. 

E  (Fig.  8141)  uses  both  suction  and  an  air-blast. 
In  thia  machine  a  blower  a  and  exhaust-fan  b  are 
employed ;  the  staff  from  the  hopper  0  is  fed  inter- 
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mittingly  to  the  screen  d  by  means  of  a  cat-off  plate, 
while  the  screen  has  a  longitudinal  motion,  and  is 
dirided  into  two  parts  by  a  i^rtition  e,  one  part  be- 
ing immediately  over  the  air-tight  chamber  /,  while 
the  other  projects  within  the  air-tight  chamber  g  ; 
the  ant  part  is  provided  with  cloth  of  such  fineness 
that  none  of  the  mldttllDga  can  paai^  hut  the  other 


t  allows  the  granulated  portions  to  pass  to  a  spout,  by 
which  they  are  conveyed  to  a  receiver  ;  the  tailings 
fall  over  the  lower  end  of  the  screeQ  into  another 
receiver. 

The  fine  particles  of  dust  and  dirt  are  driven  up- 
ward by  the  blower  a  and  carried  away  by  the  ex- 
haust-fan b.  See  "Digest  of  Middlings- Purifiers," 
DeW.  C.  Allen,  Washington.  1873. 

Mld-feath'er.  (.S!(eam.)  A  water-bridge  in  a 
steam-boiler  furnace  which  occupies  a  middle  posi- 
tion in  the  Hue-apaoe,  the  flame  passing  both  above 
and  below  it 

Mid'ahip-boam.  {Shipbuilding.)  The  longest 
beam  in  the  middle  of  a  ship. 

Mid'ahlp-bend.  (Shi^uilding.)  Themiddiip- 
aeeiion  or  the  largest  of  the  cross-sections  of  a  ship. 
When  the  middle  of  the  ship  has  a  poi-tion  of  a  uni- 
form cross-section,  such  is  called  the  midtJiij»-body. 

Mid'ahlp-frame.  The  frame  at  the  midship  or 
laivest  section  of  a  vessrl. 

MU'i-ta-iy-^irt^^A  A  bridge  asaally  of  a  tem- 
])orary  character,  designed  for  the  passage  of  an  army 
with  its  artillery  and  supplies  or  for  maintaining  ita 
communications. 

Probably  the  earliest  on  record  is  tliat  thrown  by 
Darius  across  tiie  fio6|dionu  during  bis  invasion  in 
Greece,  490  B.  c. 

Ten  years  later,  his  aaocmsor,  Xerxes,  erossed  his 
army,  said  to  have  been  1,700,000  strong,  from  Asia 
into  Europe  by  similar  means. 

The  bridge  of  Xerxes  across  the  Hellespont  consist- 
ed of  ropes  resting  on  galteya  and  supporting  planks. 
The  account  given  ,  ny  Uerodbtus  may  tie  thua 
briefed:  — 

Two  parallel  brit^es  were  ronstmoted,  one  sup- 
ported by  S60  vessels  and  the  other  by  814.  tta 
vessels  are  classed  as  triremea  and  pmttccmitrB,  and 
were  anchored  porallel,  the  prows  facing  up  stream, 
that  is,  toward  the  Euxine.    To  each  bridge  were 
assigned  six  cables,  "  two  of  white  flax  and  four  of 
papyrus."   Thfse  were  stretched  across  the  strait, 
tying  upon  tlie  vessels,  and  drawn  taut  by  wooden 
I  capatana  on  the  Al^dos  and  Chersonese  shores.  Oua 
i  bridge  was  for  the  army,  and  the  other  for  the  sumpt- 
I  ter  animals.  "Trunks  of  trees  were  sawn  into  planks, 
which  were  cut  of  a  length  to  suit  the  width  of  the 
'  bridge,  and  these  were  laid  side  by  side  upon  the 
tightened  cables  and  then  fastened  on  the  top.  This 
done,  brushwood  was  brought  and  arranged  upon  the 
planka,  afterwhich  earth  was  heaped  upon  the  brash* 
wood  and  trodden  down  solid.    Lastly,  a  bulwark 
was  set  op  on  each  side  of  this  causeway  of  such  a 
hight  as  to  prevent  the  snmpter  beasts  and  the  horsei 
from  seeing  over  it  and  taking  fright  at  the  water." 
'  —  Herodotus,  Vll.  86. 

The  army  was  seven  daya  and  nidits  in  crossing. 
The  bridge  thrown  across  the  Rhine  Inr  Cesar,  for 
the  purpose  of  enabling  him  to  cross  that  river  in 
order  to  chaatise  the  Germans,  who,'under  their  king, 
Arioristus,  had  invaded  the  Gallic  territory,  was 
formed  by  driving  piles  18  inches  square  into  the 
bfd  of  the  river,  in  paira  2  feet  apart  and  slightly 
inclined.  Opposite  these,  at  a  distance  of  40  fee^ 
iras  another  pair  of  piles,  inclined  in  the  opposite 
direction.  These  were  connected  by  beams  2  feet  in 
diameter,  on  top  of  which  were  laid  joists  mnning 
in  the  direction  of  the  breadtli  of  the  river,  and  cov- 
ered with  hurdles  to  form  a  roadway. 

On  the  side  below  the  bridge  inclined  piles  were 
driven,  serving  as  braces  sgainst  the  force  of  the 
current ;  and  on  the  upper  side  were  others  to  ward 
off  floating  olgects,  as  trees  or  boats.  The  whole 
was  competed  and  the  army  passed  over  in  ten  daj's. 
See  Bbidor. 
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Trqaa's  bridge  over  the  Danube,  erected  160  a.  D. » 
for  the  purpose  of  keei^ng  in  chedc  th«  warlike  Da- 
ciauB,  waa  one  uf  the  most  remaricaUe  structurea  of 
antiqni^.  It  was  bailt  on  stone  piers  supporting 
wooden  arches,  on  which  the  superstructure  reeted. 
It  was  destroyed  by  his  successor,  Hadrian,  who 
thought  the  Roruaa  Empire  waa  already  large  enough, 
and  wanted  no  provinces  beyond  the  Danube.  The 
remuns  of  the  piers  are  existing  at  the  iiresent  day. 
See  Bridge. 

Militaiy  bridges,  of  a  temporary  character,  are 
made  with  piles,  trestles,  boats,  pontons,  or  casks. 

PiU-Mdgea  are  applicable  in  shallow  rivers  with 
deep  mud,  and  where  boats  are  not  accessible  or 
the  stream  not  navigable. 

Tretth-hridga  are  applicable  under  similar  cir- 
cumstances, where  the  material  at  hand  suits  better 
that  mode  of  construction. 

Boat-bridges  are  made  by  fastening  them  along- 
side each  other  to  a  cable  moored  on  each  bank  of 
the  stream.  Over  the  boats  are  laid  the  balka,  and 
crossing  these  the  ehsasa  or  flooring- boards. 

fmUott-bridget  are  laid  upon  bcUeaux  or  pontons 
oirried  by  the  army,  and  forming  the  jNmton-fram. 
Tbey  are  )aid  like  the  boat-bridge  or  anchored. 

Casks  luhed  to  spars  have  been  used  as  powiotu. 
See  PoMTON-BKiDOE ;  Trestlb-bridoe. 

That  end  of  the  bridge  toward  the  enemy  is  pi'O- 
tected  by  a  fortification  (a  tUe  de  pon£),  a  redan,  ,or 
redoubt,  according  to  the  nature  of  the  ground,  and 
when  pnuiticable,  by  batteries  arranged  to  command 
its  tpproaches. 

SfiUk-oaiL  One  adapted  to  the  jars  and  blows 
incident  to  the  conveyance  of  milk  to  maricet  and  to 
customers.  In  the  example,  the  sheet-metal  portion 
has  strengthening  bands,  and  is  riveted  to  a  cast-iron 
bottom,  on  which  it  may  be  rolled  without  broiang. 
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Fig.  3143  shows  a 
can  with  an  interior       Rtjhgeraud  uUk-Chn. 
removable  ice  -  cham- 
ber.   This  has  a  closely  fitting  stopper,  secured  in 
the  mn  by  a  flange  at  the  bottom,  an  annular  band 
at  the  top,  and  springs  to  keep  it  in  place.  The 
inner  vessel  is  filled  with  ioe  to  keep  the  milk  cool. 

aCUk,  Con-d«ll8ed^  Bedpes  for  preserving 
milk  :  — 

1.  Add  sugar ;  evaporate  to  one  fourth  ;  solder 
in  cans. 

S.  Add  carbonate  of  soda  uid  white  sugar ; 
eraporate  to  dryness  ;  cut  into  cakes. 

8.  Add  sugar  and  alkali ;  evaporate  to  dry. 
nesB  ;  cmah,  powder,  and  bottle. 

4.  Evaporate  to  one  half  ;  best  up  with  white 
of  egg ;  simmer,  skim,  strain,  and  Wl. 

English  recipe  1856.  Fresh  skimmed  milk,  1 


gallon  ;  sesq uicarbonate  soda,  drams  ;  mix,  erap- 
orate to  i  by  ateam-btth,  accompanied  by  agiuticiD ; 
add  powdered  white  sugar,  3ft  pounds :  com{dfte 
the  evaporation  and  reduce  the  mass  to  pov^r; 
add  the  cream,  incorporate,  and  seal  hermeticillj. 

Old  rec;ipe.  Carbonate  eoda,  ^  dram  ;  water,  1 
fluid  ounce  ;  dissolve  ;  add  fresh  milk,  1  qnsTt,  u- 
gsr,  1  pound  ;  reduce  to  a  sirap  in  a  steam-bitlt, 
and  finish  the  evaporation  on  plates  in  an  oven. 

At  the  works  of  the  AylesDuiy  Coodeohed  Mill: 
Company  in  England  200  persons  are  employed,  bihI 
the  milk  of  1,200  cows,  each  yielding  11  quarts,  u 
dailv  evaporated.  The  milk  is  broueht  in  tin  cans 
by  the  surrounding  farmers,  is  tested  by  taste,  nwU, 
and  the  lactometer,  jiartially  evaporated  in  a  vacu- 
um-pan, mixed  with  su^r,  and  finally  cond«u«d 
until  its  original  proportion  of  water,  87  percrat,  u 
reduced  to  25  per  cent.  The  condensed  liquid  hu 
a  aemi-fluid  consvCcMiv  the  "  Lancet "  gives  tbr 
foUowing  analysis :  — 

Water   25.10 

Butter   11.73 

Caseine   15.17 

Milk-sugar       .      .      .      .  16.24 

Cane-sugar   29.46 

Ash   2.30 


100.00 


Borden's  (American)  process  of  condenung  milk  is 
protected  bv  letten-patent.  There  aie  a  nninber 
of  factories  for  preparation  of  condensed  milk  in  and 
about  New  York,  where  it  is  add  from  house  to 
house  fresh  from  the  condensing-vata.  Thongaods 
of  gallons  of  milk  are  daily  prepared  to  supply  the 
demand  in  the  army  and  navy,  and  for  fom^  con- 
sumption. 

The  usual  process  of  evaporation  is  to  place  the 
milk  in  large  shallow  pans,  «ich  having  a  pomp  to 
exhaust  the  air.  The  water  is  driven  off  by  a  stna- 
heat  of  about  1 60  degrees.  When  the  desired  ooi- 
densation  is  attained,  sugar  is  added  if  the  pradnrt 
is  to  be  preserved  beyond  a  few  days,  and  otbtr 
chemical  agents  according  to  the  process. 

Pure  muk  condensed  to  one  third  will  mua 
sweet  from  5  to  10  days  in  warm  weather. 

In  Kirchofer's  process  the  milk  ia  not  condensui, 
but  as  ftesh  drawn  from  the  cow,  is  placed  in  cuu 
or  bottles,  which  are  filled  as  nearly  foil  as  poa'dblc, 
immediately  hermetically  closed,  and  placinl  in  s 
bath  of  water  whose  tempemture  is  then  sloirlr 
raised  to  betweei^  160°  and  170°  Feb.,  and  kept  tt 
this  temperature  for  a  greater  or  leas  length  of  timr, 
according  to  the  perioa  daring  which  it  is  tUsiml  to 
preserve  the  milk.  The  fire  is  then  withdrawn  sad 
the  bath  allowed  to  cool  down  slowly. 

Milk-oool'or.  Onein  which  a  stream 
of  cool  water  or  a  body  of  ice  is  8j>plied 
to  milk  to  reduce  its  natural  temperature 
or  cool  it  below  that  of  the  surrounding 
atmosphere. 

ng.S144. 
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In  Fig,  3144,  the  water  from  a  reservoir  E  passeii 
throngh  the  pun  S  beoeath  the  milk-)jan  C,  and  is 

discharged  into  the 
Hg.  8146.  bucket. 

In  Fig.  3145,  the 
milk  flows  down  a 
spiral  track  between 
the  two  metallic  ves- 
sels, is  cooled  in  itit 
poasage  by  the  con- 
tents of  the  outer 
and  inner  vessels, 
and  is  discharged. 

MOk'er.  Cow- 
ntilkeni  are  of  two 
SKUfQ>oUT.  kinds  :  one  of  them 

depends  apon  a  can- 
nnla,  which  penetrates  the  lacteal  oritice  beyond  the 
region  of  the  sphincter  muscles,  which  close  the  otH?n- 
iug  and  prevent  the  involuntary  emission  of  the 
milk  ;   the  other  depends  upon  mere  pneumatic 

fiT«ssure,  the  teat  being  inclosed  in  a  cup  whose 
□wer  end  is  connccteil  by  a  pipe  with  an  air-ex- 
hausting apparatus  and  a  vessel  to  receive  the  milk. 

Colvin'.s  hydraulic  cow-milker  combines  a  cattle- 
stall  and  compound  milking  apparatus,  operated  by 
[>ower.  Several  machines  are  ranged  in  a  row,  one 
to  each  stall,  and  am  designed  to  be  operated  bv  one 
attendant.  The  power  runs  continuotmly,  and  the 
man  allows  a  cow  to  pass  through  and  admits  another, 
which  is  secured  in  place,  and  toe  apparatus  attached. 
Tho  milk  runs  into  large  caus  partially  sunk  in  the 
floor.  It  is  said  that  three  machines  are  su~ 
cieot  to  milk  sixty  com  in  the  time  it  would 
take  six  men  to  milk  them  by  haml. 


in  milking  ;  the  space  between  the  elastic  diaphragm 
in  the  milker  and  the  pump  is  filled  with  water, 
which,  in  working  the  pum[w,  oscillates  in  the  tube 
and  produces  a  vacuum  at  each  alternate  stroke  of 
the  piston. 

Aulk-glaas.  A  kind  of  glass  having  a  semi-trans- 
Incent  or  milky  appear- 
ance, and  known  by  the  ic- 
names  of  C  ryu  LiTE-OLABa 
or  Fusible  Purcelain 
(which  see), 

Blilk'iag-ahield.  A 

Crotecting  plate  over  the 
reost,  liaving  a  perfo- 
rated cap  over  the  sore 
nipple,  to  protect  the 
same  against  actual  press- 
ure by  the  mouth  of  the 
infant    when  nursing. 

Sec  XlPPLE-KHlELD. 

Mllk-raok.  A  series 
of  shelves  in  a  dairv  to 
hold  milk  -  pans.  That 
shown  is  rotatable  on  its 
axis. 

MUk-TSt    A  deep 
])An  for  setting  milk  to 
raise  cream  or  curdle  for  HHk-Batk. 
cheese.    In  the  example, 

steam  and  water  pipes  are  introduced  between  the 
Fig.  8Ii8, 


The  milkers  are  worked  by  pumjta,  the  pistons 
of  which  are  driven  by  power.  They  are  attached 
by  a  jointed  iron  pipe  to  allow  of  the  movement  of 
the  cow  forward,  backward,  or  sideways,  always 
adapting  itself  to  her  motions.  The  teat-cups  are 
of  corrugated  rubber,  closely  enveloping  the  teats 
of  the.  cow.  The  pumiw  oscillate,  giving  the  naC- 
nnl  motion  of  the  calf  in  sucking,  or  ol'  the  hand 

Fig.  3146. 


CWt-ia'a  Patent  Hydnmlic  Cmo-HSIker. 


Milk-  Vai. 

exterior  and  the  interior  vats  to  regulate  the  tem- 

Crature  of  the  contents  of  the 
tt*>r. 

Mill,  1.  A  machine  for 
grinding. 

2,  A  lapidary's  grinding- 
wheel,  known  as  a  roughing- 
mill,  cloth-mill,  etc. 

S,  To  serrate  or  dent  the 
edges  of  coin. 

4.  To  throw  undyed  silk, 

5.  A  building  or  factory  con- 
taining machinery. 

6.  iDie-sinkin'g.)  The  har- 
dened Rteel  iroller  haWng  the 
design  in  eameo,  and  used  fur 
impressing  in  intaglio  a  plate, 
—  as  in  the  bank-note  system 
iif  engraving ;  or  a  copper 
cylinder, — as  in  the  process 
of  engraving  cylinders  for  cal- 
ico-printing. 

The  design  is  engraved  on  a 
small  steel  plate  or  roller,  which 
is  subsequently  liai'dened  by 
heating  it  to  a  cherry-red  in 
an  iron  case  containing  pound- 
ed bone-ash,  and  then  plung- 
ing it  into  cold  water,  its  sur- 
face being  protecte<l  from  oxi- 
dation by  a  chalky  paste.  This 
hardened  roller  is  called  the 
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die.  The  dU  is  then  placed  in  a  tnuis&ning-preas, 
where,  by  rotatory  pr^nre,  it  is  made  to  impress  its 
design  upon  the  surface  of  a  Bott«n«l  steel  roller 
placed  in  apposition  to  the  said  die.  The  soft  roller 
has  the  dexign  in  cameo,  is  hardened,  and  forms  a 
mill,  which  is  capable  of  delivering  an  intaglio  im- 
preaaion  ujion  a  plate  or  roller,  as  above  stated.  The 
process  was  invented  by  Jacob  Perkins,  and  adapted 
to  engraving  eylinilers  for  calico-printing  by  Locket 
of  Manchester,  England. 
See  under  tlie  fcdlowing  heads :  — 


Oil-caka  mllL 

Arrutnt. 

OU-mlU. 

Bklt-mllL 

Ore-mill. 

BM-k-mUl. 

Palat-mlll. 

Buyer's  rnilL 

I^ewl-bMrler  itf 
PMrllng-mlll. 

BArley-mill. 

Battery. 

Peat -mac bins,-  ' 

BMn-mlll. 

Perc  ludon  -grtMiR 

Bone-mill. 

PwUe. 

BoriDg~mUl. 

Pluwr-mlll. 

Cunp-mill. 

PoUabtng-macljiiii' 

Cuie-mlU. 

PoUflblng-mlll. 

CMatchouc^UI. 

Porcelain-mill. 

UemeDt-Diill. 

Purphjrinttoa.  / 

ChlUu  mill. 

Po«t-mlll.  / 

Potrder-mlU.       /  J 

CIder-miU. 

Piig-min.           -  1 

CUj-mill. 

Puip-mlll.    V  1 
QuarU-nlll.     -..  .^l 

CoiI-brMker. 

CocoA-mill. 

Qtieni.  'SL 

Colfc«-hullflr. 

JtaHplng-mlll.  ^1 
RevolTfDK-paa  InUL.  ^ 

ColTee-mlll. 

Corn-ibeller. 

lUee-huUer. 

Com-mlU. 

BIce-mlll. 

Croae-mill. 

Bock-palrerlK'T 

Cnuhlng-mUI. 

Koller-mUl. 

Curraot-mtU. 

BoUKblng-mlU- 

CrlladmnlU. 

Runaer-ball. 

Decortlcator. 

Ssnd-craeber. 

Devil. 

Sand  -pulveriKT 

Dbmoiid-mortBr. 

ISaw-mlll. 

DlslnteerMor. 

Sheller. 

Dnig-mlU. 

|4|ilDgle-mill. 

RdKe-mill. 

SblngUng-ialll 

FlKtUng-mUl. 

ailttlDg-iiifU. 

FIlnt-milL 

Smock-mlll. 

Fnlllng-mUl. 
Olg-mni. 

Smootblng-mU. 
Smut-milt. 

Qmin-bnilier. 

Sauff-nilll. 

QrKln-b  alter. 

Sorgbnm-mlll, 

OrlndlDK-iuill  (nrlatlw,  i«c 

Sp)e«-mill. 

QiUNDixa-inLL). 

Splnnl  ngHmlll. 

Orint-mlU. 

Stamp-Qilll. 

0  iin  po«dei<iBUL 
U&nd-mlll. 

Stamplng-inlU. 
8teet-mUI. 

Horalaj-mlll. 

8tiMM-inlll. 

Boriiontat  tatlL 

Sogar-nlll. 

Huller. 

Sogar-cane  ndll. 

Indlgo-mill. 

Throwlng^nUI. 

KlbblDK-mlU. 
Lead-mill 

Tide-mill. 

Tresd-mlU. 

Lliui««d-mlU. 

Tamlng-roiU. 

Halautor. 

Teneer-mlll. 

Mutloalor. 

WarplDg-mlU. 

HlU-whMl. 

n'ater-mUl. 

U<>ldil«4IlfU. 

Wbeat-hnller. 

Hortar. 

WhUthlewl  mill.  • 

MoTtaNiiIU.  . 

WIndmUl. 

sheets  of  pasteboard  are  fed  between  two  shafts  which 
carry  disks  or  knives  capfibte  of  adjustment  u 
proper  distances  apart.  The  board  is  thus  cat  into 
strips,  which  are  divided  into  paraUelogranu  by  a 
second  feeding  through  the  machine. 

MUl-oake.  1.  The  incorporated  material!  for 
^inpowder  ;  iu  the  cake  form,  previous  to  grsnukt- 
ing. 

2.  The  mass  of  hulls  and  rarenchyma  remaiDing 
after  the  expression  of  linseetL-oil. 

BClU-dam.  A  wall  or  bank  across  the  couth  of 
a  stream  to  raise  the  level  of  the  water  and  divert  it 
into  a  mill-race.    See  Dam. 

Milled  ZMd.   Lead  which  baa  been  ^iread  into 


Mill-bar.  The  rou^h  bar,  as  drawn  out  by  the 
gj^ler's  rolls.    As  distinguished  from  merchanl- 

Mill'board.  A  stoat  pasteboard  made  of  strong 
materiala.  such  as  refuse  flax,  cotton,  ami  hemp, 
rope,  or  bagging  ;  and  used  for  the  stiflT  portion  of 
book-coverH,  and  for  other  purposes.  It  is  also  used 
for  packing  between  the  flangrt  of  pip«,  being  pre- 
Tiously  soaked  in  oil. 

A  commoner  article  is  made  of  other  coarae  fiber, 
such  as  jute  (cochonia),  asclepias.  sorghum,  bark, 
straw,  bamboo,  (piss,  gama  grass,  New  Zealand  fiaz, 
and  other  matenals. 

Mill'board-onttar.  A  machine  for  cutting 
heavy  board,  for  book-covers  and  pasteboard  boxes. 

Fig.  8149  shows  a  machine  of  this  class.  The 


Oywtten'*  jNWinaiie-fWtftaf  Beard-  Ctaur. 

a  sheet  in  the  TolHng-mill,  in  contradistinction  to 
lead  which  is  leveled  while  in  a  melted  condition, 
upon  a  table  with  raised  edges  by  means  of  a  itriit 
in  the  hands  of  two  men, 

MlUttd  Cloth.  IFabrie.)  Woolen  cloth  which 
has  been  fulled  or  felted  by  beating,  to  thicken  it. 

Double-milled;  the  operation  having  been  re- 
peated to  increase  the  density. 

Milla^fl-o're-glaai.  A  number  of  pieces  of  fili- 
gree, or  tubes  of  glass  enamel,  are  fused  together, 
their  sections  representing  stars,  flowers,  and  other 
ornaments. 

Sections  of  theae  tubes  are  imbedded  in  whitf 
transprent  flint-glass,  forming  paper-weights. 

It  IS  a  species  of  motaie  enveloped  in  a  transpar- 
ent Imlb. 

MiU-^nr'nuM.  (MOal.)  A  reheating  furnace. 
A  furnace  w  here  the  puddled  metal  is  reheated,  pre- 
paratory to  again  passing  through  the  rolls. 

MiU-f^ug.  In  warping  j  that  part  of  the  waqi 
which  is  made  by  a  descending  and  ascending  course 
of  the  threads  round  the  warping-mil). 

Mill-hop'per  A-larm'.  Anattachment  to  grind- 
ing-mills  to  indicate  that  the  grist  ha.1  about  run 
out  of  the  hopper.  Mills  have  been  burot  by  the 
heat  and  sparks  generated  b^  the  stones  when  mn- 
ntng  empty,  and  several  devices  have  been  patented 
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to  turn  off  the  jiower  and  stop  the  niacbinery  when 
the  grist  is  expeudetl.  Other  patents  havu  beeii 
gmnted  for  amingenieuts  by  which  timely  notice  is 
given  of  the  fnut  that  the  hopper  is  uearly  empty. 

Id  the  exaniplf,  a  plate  hinged  to  the  side  of  the 
hopper  is  held  down  by  the  grist  until  tli<t  latter  is 
about  ex|>ended.  The  plate  then  rises,  and  its  at- 
tached conl  allows  u  ntuU  to  drop  so  as  to  be  struck 


IhyUir't  Milt-HappiT  Alarm. 


by  a  prDjertion  on  the  atone  at  each  rerolation  of  the 
ktter.  This  giTas  a  rapid  oat^illation  to  the  clapper, 
and  sonnds  the  alarm  which  announces  that  the 
ftrist  is  nearly  expended. 

In  another  caae,  a  bell  is  so  arranged  within  the 
hopper  that  when  snrmunded  by  the  grain  it  is  he1<l 
stationary,  but  when  uncovered  is  causeil  to  ring  by 
the  tremulous  motion  of  the  hopper.  The  grain 
rests  upon  a  float  hinged  near  tne  bottom  of  the 
hopper.  When  the  grain  is  about  expended  the 
flont  is  TUtsed  by  a  weighted  lever,  and  the  spout  of 
an  upper  hopper  is  opened  to  supply  the  lower  one 
with  itrain. 

MUli-nat     A  machiue-nude  net     Mill-net  ; 

hoitbinei. 

BCUl'lng.  {Machinery.)  1.  As  in  Webster,  bo 
in  nrriters  on  mechanical  construction,  the  term  mUl' 
iiig  Li  applied  :  — 

a.  To  an  action  such  as  that  which  upsets  the 
ed^  of  a  coin,  making  the  raised  flanges  which  pro- 
tKt  the  ornaments  in  relief  on  the  obverse  and  re- 
verse sides  of  the  coin. 

h.  To  an  action  such  as  that  which  gives  a  fluting 
or  crenation  to  the  edge  of  the  coin. 

c.  To  a  planing  action  by  a  circular  cutter  on 
metal.    A  mode  of  shaping. 

The  firat  is  an  expanditig-or  upsetting,  and  the 
second  is  an  indenting  process,  which  is  properly 
called  nurling, 

Milling,  in  the  first  sense  stated,  is  performed 
upon  an  object  in  a  lathe  by  the  pressure  of  a  bnr- 
Disher  or  wheel,  which  turns  over  or  upsets  an  edge, 
as  in  the  case  of  the  feather-edge  on  a  tobe  or  bezel 
vbtch  holds  a  lens  or  a  jewel  in  its  seat  or  setting. 

The  term  mil/ing  is  also  applied  to  the  machines 
in  the  mint  which  tnm  over  the  edges,  at  the  ex- 
ptiiae  of  the  diameter,  and  thus  throw  the  faces  a 
little  into  recess,  so  that  the  ornamental  impressions 
■re  protected  by  the  edges,  and  the  coins  when  piled 
■re  enabled  to  stand  steadily.  The  machine  is  de- 
icribed  in  its  place  under  Coikiko  (which  see). 
C^staining's  machine  for  milling  coin  was  intro- 
duced into  the  French  mint  in  16S6.  See  also  S, 
?ig.  3151. 

For  miUing,  as  a  mode  of  planing  to  shape,  see 

UlLUNa-MACH  INK. 

2.  {Porcelain. )   The  mastication  and  grinding  of 


slip  for  porcelain,  giving  it  the  final  working  to  de- 
velop plasticity. 

3.  {Cioth.)  A  fulling  process  which  condenses 
and  thickens  cloth  at  the  expense  of  its  area. 

MlU'lng-ma-ohlne'.  {Machinery.)  A  machine 
for  dressing  ni«tal-work  to  iihapo  by  passing  it  on  a 
traveling  bt-d  beneatli  a  rotating  serntted  cylindrical 
cutter.  The  milling-mqchine  occupies  the  Kame  re- 
lation to  metal  that  the  planing  or  molding  machine 
does  to  wood.  In  each  case  the  work  is  reduced  by  a 
rotary  cutter,  whether  the  surface  be  plain  or  irreg- 
ular. The  use  of  the  milling-machine  has  advanced 
greatly  during  the  past  ten  yeara.  They  are  now 
used  an  finishing  tools  in  machinists'  shops,  but  es- 
pecially in  the  business  of  reducing  to  shnpe  the 
forged,  tttainped,  or  ca»t  pieces  which  are  made  by 
the  thousands  to  an  exact  gage,  and  aie  built  up  into 
sewing-machines,  tire-arms  of  various  kinds,  and  other 
things  too  numerous  to  mention,  which  are  made  in 
pieces  to  size,  and  then  asaembled.  They  are  largely 
used  for  finishing  heads  of  boltu  and  set  screws,  shap- 
ing nuta,  fluting  taps  or  reamers,  cutting  key-seats. 

Their  use  has  been  much  facilitated  by  the  con- 
temporary improvement  in  grinding-niachines  with 
emery-wheels.  It  has  been  found  that  by  the  use 
of  these  grinding-niachines,  milling-tools  could  be 
kept  in  jR-rfect  cutting  order  without,  as  wns  for- 
merly necessary,  drawing  their  temper  and  retem- 
periug.  It  has  thns  been  rendered  poshible  to  greatly 
widen  the  application  of  tli<>3e  tools  and  to  ada)4 
them  to  work  which  w  ould  have  cost  much  more  to 

rig.  8161. 


finish  by  methods  formerly  in 
vogue. 

A  (Fig.  S151)  in  a  machine 
designed  for  milling  where 
only  a  light  or  medium  cut  is 
required.  The  spindle  is  driv- 
en by  a  belt  running  on  a  cone- 
pulley  \fithout  the  interven- 
tion of  gearing.  The  outboard 
center  is  supported  by  a  stout 
cylindrical  arm,  secured  to  the 
head  of  the  machine.  The  ta- 
ble is  actuated  by  a  hand-feed 
motion,  and  a  rack  and  pinion 
worked  by  a  lever  in  front 
constitutes  the  hand  motion. 

B  (Fig.  S151)  is  a  machine  for  lettering  or  milling 
the  edges  of  coins.  In  that  used  in  the  French 
mint  two  arc-dies  a  b,  on  which  the  inscription  it 
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engniTed  in  raised  letten,  one  half  on  each  die,  but 
in  rererse  otd«r,  are  immoTably  secured  to  the  plate 
which  bears  the  machine,  and  the  distance  between 
them  is  precisely  eciual  to  the  diameter  of  the  piece 
to  be  milled,  g  is  a  tube  containing  a  pile  of  coins, 
which  are  saccessively  pushed  between  the  dies  by 
the  arm  d  attached  to  the  lever  e. 

This  lever,  by  its  back  and  forth  movement  around 
the  pivot  /,  alno  causes  a  rotary  movement  of  the 
coin  Detween  the  dies,  during  which  the  inscription, 
in  sunken  letters,  is  impressed  on  its  periphery,  after 
which  it  falls  throu^  the  apei-ture  g  iuto  a  recepta- 
do. 

Fig.  3152,  A,  is  a  view,  on  a  somewhat  enlarged 
scale,  of  a  univenal  head,  which  is  adapted  to  be 


Dmivenal  Head  and  Spiral  Oattr  of  MlSnt-aiaduiu. 

fastened  to  the  platen  of  the  machine.  By  chuck- 
ing the  object  in  this  head,  spur  or  bevel  gear  may 
be  cut,  and  work  milled  at  any  angle  or  in  any  po- 
sition. 

B,  in  the  same  figure,  is  a  spiral  cutter,  also  de- 
signed to  bo  attached,  when  required,  to  the  platen 
01  the  machine.  A  piece  nf  work  is  shown  in  posi- 
tion. By  means  of  changeable  gears  the  worx  is 
rotated  beneath  the  milliug-tool,  so  that  a  spiral 
cut  is  pTtMhiced  instead  of  a  Rtiaight  fliitinff.  It  is 
constnicted  to  cut  spirals  8  inches  in  lengUi,  ri^ht 
or  left  hand,  of  any  pitch,  from  one  turn  in  2  inch- 


riR  3153 


ea  to  one  turn  in  6  feet.  The  spindle  ii  holla*, 
allowing  a  -HS-inch  rod  to  run  through  it 

Mlll'ln^^ool.  A  small  indented  roller  moaot- 
ed  in  a  stock  and  used  to  nurl  objects,  such  u  the 
edges  of  screw-heads,  by  pressure  against  the  latter 
when  they  are  rotating  in  a  lathe.    A  nurling^ool. 

Bfill'^ok.  A  miller's  tool  for  dressing  niill- 
atnnes,  giving  to  the  buhre  the  slightly  serrated  txa- 
face;  an  operation  known  as  craeking.  The  ited 
is  nec<>ssarily  hard  and  tough,  great  skill  in  heating 
hammering,  and  tempering  being  required. 

Mll]-rac«.  The  canal  by  which  wster  ii  con- 
veyed to  a  mill-wheel.  Below  the  wheel  the  water 
is  conductrd  away  by  the  mill-taU  or  tail-raee. 

Mill-uw  Viae.  A  clamp  to  hold  a  mill-EiY 
while  filing.    It  is  intended  to  l>e  ^Ited  to  s  brndi, 

ng.siH. 


ma-Saw  Km. 

and  the  jaws  work  on  centers  to  enable  the  saw  to  be 
placed  at  an  angle. 

Mlll-aplu'dle.  The  vertical  spindle  of  a  grind- 
ing-mill,  on  which  the  runner  is  supported.  Sea 

GKlNI>INr.-UII.L. 

MiU'Btoua.  One  of  a  nnir  of  cylindrical  stones 
for  crushing  grain  in  grin  uing-m  ills.  The  stone  is 
peculiar,  aud  comes  mostly  from  France  and  fhrai 
Georgia.    See  Buhr-stonR. 

Many  attempts  have  been  made  to  introduce  me- 
tallic cylinders,  and  stones  diflenDg  from  the  buhr, 
in  Houring-mills,  but  with  indifferent  success. 

The  Ktones  are  the  '*  bed  "  and  *'  ninner,"  the  np- 
per  being  usually  the  moving  stone,  the  lower  bring 
stationary.  The  relation  of  bed  and  nmner  is,  how- 
ever, aonietimes  reversed,  the  lower  being  the  run- 
ner.   See  GKiNniKG-MlLl,  when*  illustrations  occur. 

The  runner  is  Rupported  by  a  ba/anee-rmd,  which 
stretches  across  the  eye  and  rests  upon  XhetpindU. 
The  upiter  i>ort  of  the  spindle  is  called  the  eock-head, 
and  it  ts  inserted  into  a  cavity  on  the  under  side  of 
the  btilance.rvnd,  called  the  coct-eye. 

Millstones  liave  various  anangeinents  of  grooves  on 
their  faces.  The  grooves  are  called  ftitrOKa,  Bod 
the  intervening  portions  of  the  face  are  called  land. 

The  system  of  furrows  and  land  is  called  the  drra, 
and  this  varies  according  to  the  custom  of  a  <.-oun- 
try  or  the  skill  of  the  miller.  Many  varieties  of 
dress  are  patented,  and  some  will  be  cited  presently. 
See  Figs.  3154,  3166. 

The/urrowt  on  the  fnce  of  the  millstone  expedits 
the  grinding  action.  The  face  of  the  millstone 
around  the  eye  is  nsually  somewhat  sunken,  so  ss  to 
allow  the  grain  to  enter ;  this  sunken  space  is  called 
the  bosom. 

The  furrows  lead  from  the  hosom,  around  the  eye, 
to  the  dcirt  of  the  millstone,  that  is  to  say,  to  iti 
periphery.  It  may  be  noted  here,  however,  that  in 
some  mo<le8  of  dressing,  the  furrows  grow  gradinlly 
shallower  snd  disappear  altogether  before  reaching 
the  fkiri,  and  leave  a  continuous  land  on  the  outer 
mat^n  of  the  face. 

A  principal  furrow  leading  from  the  eye  to  the 
skirt  ts  called  a  leader;  the  branch  furrow  demit- 
ing from  the  leader,  nearest  to  the  eye,  is  called  a 
$wmd  furrow  ;  a  branch  furrow  ileparting  from  the 
leader  nearest  to  the  skirt  is  called  a  Mri-furnno. 
A  furrow  concave  at  bottom  is  ca  lied  a  gmigt-fwrtnc 

A  furrow  has  one  steep  edge  and  one  ilaating 
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edge  ;  the  former  U  caUed  a  trade-edge,  and  the  lat- 
ter 9,  feather-edge. 

A  leader  and  its  branches,  occupyiug  a  s^ment 
of  the  bee  of  the  atone,  is  called  a  qnarUr,  though 
not  necessarily  or  usually  occupying  a  fourth  purt 
of  the  face. 

The  operation  of  preparing  the  face  of  a  atone  \n 
called  dremng.  Roughing  the  land  face  of  a  stone 
with  a  pick-hammer  is  called  face-eradlemg. 

The  draft  of  a  millstone  dress  is  the  degree  of  de- 
flKtion  of  its  furrows  from  a  radial  diivction.  Thus 
in  a  "  7-inch  draft"  the  traek-edgetm  tangential  to 
s  7-inch  circle. 

A  \2-quarUr  or  \A-quarter  drta  indicates-  a  sys- 
tem of  12  or  14  seta  of  furrows. 

One  form  of  low r  milletoue  at  the  Paris  Exposi- 
tion had  sectoral  openings  covered  with  wire-gauze, 
to  allow  flour  to  escape  as  soon  as  flne  enough  with- 
oat  compelling  it  to  pass  clear  to  the  outside. 

The  weight  of  an  ordinary  pair  of  millstones  is 
fiYHn  1,300  to  1,700  pounds.  They  measure  about 
4S  inches  in  diameter,  are  atiout  10  inches  thick, 
and  contain  from  30  to  40  buhrs. 

Bfllll'atono-bal'ance.  A  weight  so  placed  as  to 
balance  other  inequalities  of  weight  in  a  stone,  so 
that  it  may  run  true.    In  the  example,  weights 


rg.  diu. 


MttMtotit-JBaiame*. 


placed  opposite  to  the  driving^point  and  to  each 
other,  at  toe  four  quarters  of  the  stone,  are  moved 
in  ways  by  set  screws,  operated  from  the  outside  on 
the  l»nd,  and,  being  properly  adjusted,  the  true 
balance  is  obtained. 

BAUl'stone-bildge.  The  bar  across  the  eye  of  a 
millstone  by  which  it  in  supported  on  the  head  of  the 
■pindlf^.    A  bal/rna-rynd, 

BCill'stoae-dreaa.  {Orinding.)  a.  The  arrange- 
ment and  disposition  of  the  furrows  in  the  face  of  a 
millstone. 

b.  The  draft  given  to  the  furrows. 

The  object  of  the  various  kinds  of  dressing  is  to 
secure  the  proper  proportional  quantity  of  material 
*  on  the  stone  from  the  eye  to  the  skirt.  The  kinds 
of  ilrvss  are  known  as  the  quarter  dress  and  the  cir- 
atlar  dress.  In  the  former  the  face  in  divided  up 
into  a  number  of  sectors,  each  of  which  ii  known  as 
a  quarter,  and  has  its  own  set  of  furrows.  The  ad- 
vance edge  of  a  furrow  is  the  leading  edge,  the  other 
is  the  trailing  edgtt.    See  Gkinding-hill. 

Tlifl  querns  of  the  Ki>ltic  and  Roman  inhabitants 
of  Britain  had  notches,  forming  a  dress. 

Fig.  315Q  is  a  collection  of  views  of  different  mill- 
stones, which  will  not  be  described  st  length.  Thn 
njiper  examples  sre  quarter  dress  ;  then  follow  gpe- 
cimens  of  radi/tl-and-circalar  dress,  then  a  number 
of  curved  and  circular  systems. 

In  addition  to  the  featureN  involving  direction  are 
others,  such  as  openings  in  the  bed  or  runner,  form- 
ing pockets,  or  for  ventilation,  or  to  allow  escape  of 
fine  flour.  Natcher's  patent  of  1658  is  for  ruling 
lines  with  a  diamond  on  the  land  of  the  stone  to  give 
it  a  cutting  qualitv. 

In  com  nnd  feed  mills  with  serrated  iron  plates  for 
grinding,  the  dress  is  diifereat,  as  shown  in  Fig. 


3157.  Many  of  these  plates  are  fruatoms  of  conea 
or  conoids. 

rig.  sue. 


MiUstme-Dreu[Buin). 


Xdl'stone-dTess'er.  A  machine  for  cutting 
grooves  in  the  grindiiig-facc  of  a  millstone. 

In  one  form  of  the  machine,  the  lines  radiating 
from  the  center  are  made  by  a  tool  laised  and  drojuiea 
by  a  cam  and  advancing  automatically  along  a  radial 
arm  attached  to  a  central  axis. 

A  Swiss  machine  for  dressing  millstones  is  shown 
in  Fig.  3168.  The  frame  A  has  anns  b  b  terminat- 
ing in  feet  tf,  which  are  provided  with  set  screws.  A 
tool-supiwrt  S  is  pivoted  to  the  center  of  J,  and  is 
adjustable  by  means  of  sector  B,  and  slides  on  the 
ann  C  of  the  frame.  Two  disks  at  K  carry  diamonds 
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£  £.  A  CBp  fitting  over 
the  pick-pUtea  und  aecured 
to  the  hollow  block  O  is 
utrtick  by  a  mallet  when 
dreHsinXt  while  the  holder 
is  itutihed  along  on  the 
guiae.  Staodanltt  C  V  with 
screw-heads  |)erniit  the  ver- 
tical adjustment  of  the 
bolder  when  the  points  of 
the  pick -plates  become 
worn.  A  A  it  the  bed, 
which  rests  on  the  mill- 
stone when  the  machine  is 
in  nw. 

MiU'stone-srlt  A  re- 
fractory sandstone  of  which 
the  sides  and  hearth  of  a 
blast-fumace  are  composed. 

MUl'atone-hajn'mer. 
A  tool  for  furrowing  millstones.    A  millbtone-pick. 
lu  the  example  shown,  the  lilailes  hare  a  centnl 


MtUUtnt-DnuB. 


MiU»time-Drru{Iroit  Vbilut). 

or  other  hnnl  stones  on  their  peripheries,  and  are  set 
in  rapid  revolution  by  belts  from  spindle  J,  which  is 
revolved  from  any  convenient  shaft  outside  the  mill- 
stone. 

The  cutting-disks  being  put  in  rapid  revolution, 
the  succettsivH  blows  uf  the  iliamnnds  act  in  a  manner 
similar  to  that  of  a  hund  tool,  and  parallel  grooves 
are  cnt  in  the  face  of  the  stone.  Three  of  these  sets 
of  parallel  channels  or  grooves  make  one  division  of 
the  stone.    The  guide-Tiar  C  is  ai^ustable,  so  that 

ng.816B. 
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Millitoiu-Hammir, 

hole  for  the  reception  of  the  handle,  and  are  indcwed 
by  a  box  whose  sections  hare  a  diagonal  junPtioD. 

MUl'atontt-plok.  A  tool  for  divsshig  niilLitones. 
The  hard  st*-el  blade  is  held  in  a  stock,  and  nifiy  be 
set  forward  as  it  wears  away,  a  lip  on  the  heel  of  the 


Hg.  3161. 


,  Millttone-Drttter. 

the  stone  may  have  a  right-hand  or  left-hand  dress, 
as  desired. 

In  the  machine  shown  in  Fig.  3159,  a  number  of 

Eiok-plates  of  tempered  steel  are  held  in  a  hollow 
tnnk  D  D,  which  latter  slides  vertically  in  a  holder 


>t!ick. 
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Id  I^.  3102  the  blades  have  conical  heada,  and 
tie  held  by  wed^png  the  ponions  of  the  stock  to- 
grthn*. 

Fig.  SlliS  ia  hinged  to  a  bed-plate  A,  which  slips 
ovCT  the  atone  while  the  pii^k  is  vibrated. 


lUU^toDa-i^a-Ia'toT.  One  for  graduating 
the  feed  of  tlw  grain  to  the  rate  of  inotion  of  the 
nmner.  The  governor  ia  operated  from  the  mill- 
gear,  and  connects,  by  nteans  of  a  screw-shaft.  a  trav- 
eling jniae,  and  a  suile-beain  that  will  adapt  both 
the  feed  of  the  grain  and  the  set  of  the  stonea  to  the 
varying  speed  of  the  runner,  caused  by  changen  in 
the  motive  power.  When  the  mill  ia  set  to  grind  a 
particular  grade  of  flonr,  if  the  motiTe  power  raila  to 
exint  the  same  force  on  the  atone,  the  governor  at 
nnee  reduces  the  feed,  eo  that  the  grade  may  be  con- 
tinued, thoiieh  less  grain  will  be  ground.  The 
prinriple  u,  tnat  the  greater  the  power  the  greater 
the  capacity  fbr  grinding,  the  feed  being  incmaed  in 


Wig.  SUA. 


JfiBttoM-AcpiliMr. 


proportion  the  pressure  of  the  runner  on  the  bed- 
itMe  moat  Im  Hkewtse  increased  ;  to  do  this,'  the 
pna  is  moved  in  allowing  the  niindle  to  sink  a 
■■tUK,  permitting  a  larger  propnrnon  of  its  aetnal 
">V^t  to  rest  opon  the  grain  and  floor  which  intor- 
"i*  hetwran  the  rtonc«. 
lOll'atinie-vanti-latar.  An  amngsment  for 


Milhtone-  Tetailator. 


conducting  a  blast  n?:-  S166. 

through  Hie  eye  of  the 
nmner  and  out  at  t^e 
akirt,  to  oool  the  floor 
and  focilitate  delivery. 
The  invention  ia  de- 
scribed in  the  patent  of 
Houyet  and  Gendebein, 
1844 ;  and  there  hare 
^ce  been  many  varia- 
tions in  the  details.  In 
Fig.  8165,  the  millstones 
are  ventilated,  while 
running,  by  hinged  in- 
clined wings  upon  the 
top  of  the  runner,  in 
connection  with  inclined 
wings  upon  the  periph- 
ery of  the  stone,  see 
also  English  patents, 
10,168  oT  1844,  11,084 
of  1846;  French  patents 
of  Cabanes,  May  29,  1845,  and  May  26,  1846. 

In  Fiff.  8166,  the  dnuns  are  made  lir-tight,  ex- 
cept at  tne  eye 
of  the  stonea ; 
the  sir  is  ex- 
hausted by  fans 
placed  in  pipes 
connecting  with 
the  sides  of  the 
drums,  and 
forced  into  a 
coolin(^-box 
from  which  it 
ia  drawn  off  by 
a  laive  fan. 

InTig.  8167, 
the  devices  are 
shown  some- 
what more  in 
detail.  Air  is 
introduced 
through  an  an- 
nular duct  T 
around  the  feed-tube  S  into  an  air-chamber  bounded 
by  two  cones  M  N,  and  thence  by  duots  P  and  apoata 
P  F,  to  the  atnce  bet«*een  the  stonea. 

MiU-taU.  The  tail-race  of  a  mill  which  condncta 
the  water  away  from  the  wheel. 

MiU-wheel.  The  water-wheel  which  impels  the 
machinery  of  a  mill. 

For  spccitic  index  of  wheels,  see  Watrr-whebi. 

See  also  list  under  Hydraulic  Enoikserino  ahd 
Devices. 

MUI'wzla^fkOom'paM.  A  dividing  and  serib- 
ing  tool  used  by  millstone  raanufactorers  in  laying 
off  the  dress  on  the  face  of  stonea.    See  Uillkton-r- 

DRB8B. 

Bffln-ar'gent.  Copper,  1,000 ;  nickel,  700 ;  tung- 
sten, 50;  alumtnium,  10.  The  first  three  ingredients 
are  melteit  tt^ther,  then  run  off  in  a  granulated 
form,  and  ngain  melted,  adding  the  alnminium  and 
about  1^  per  cent  of  a  flux  comDOsed  of  one  ^lart 
borax  and  one  part  flnoride  of  calcium  ;  these  pro> 
portions  of  Itorax  are  reducetl  aa  the  fusion  proceeds. 

It  is  one  kind  of  aluminium  bronze.  (See  list  of 
Farmer's  aluminium  alloy^  j»ge  71.)  In  these  cop- 
per is  the  finit  metal,  aluminium  the  second,  and 
silver,  iron,  nickel^  and  dnc  in  various  combinations, 
so  ss  to  give  the  denred  character  to  the  metal,  Ac- 
cording to  its  intended  duty. 

A  number  of  other  jeweler's  alloys  are  to  be  foiuid 
in  a  taUe  on  page  68 ;  white-tnetal  ttUoya  on  sane 
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The  place  of  depodt 
ia  the  CAamber  ;  and  the 
passage  leading  thereto 
the  gaftery. 

Military  miiKi  aic 
known  aa,  — 


UUtitome-rtmtilaUr. 


page;  allon nnder specific  uamen  maybe  found  in 
the  list  under  MKTALurRor. 

BCno'lng-knifB.   A  knife  with  a  carved  blade 
or  blades  for  mineing  meat  and  fruit  iu  a  wooden 
bowl. 


itt.sm. 


MmtiHt-Kmift. 


Mino'lng-ma- 
oUne'.  A  machine 
forcbtmping  food  into 
snwll  fngmeots.  A 
stiuage-macbine. 

Mincing  -  roachinra 
operate  by  revolving 
knives  in  a  barnn 
which  has  stationary 
intervening  knives ; 
by  guillotine  knives 
acting  upon  a  block 
rotatins  on  a  vertical 
axis.  The  malaaaiar 
or  moiticalor  is  more 
truly  s  grinding  pro- 
cess, itR  object  being 


to  mask  and  disintegiste  the  fibers.  See  McAT-ctiT- 
TKR  ;  Meat-chopper  ;  Sausaoe-hachine. 

SUM.  1,  A  subterraneous  passage 'fran  which 
coal,  metals,  metallic  ores,  are  obtainML 

Jkpth  of  Mints.  FM. 

Eselchaot,  Bohemia  (silver) .  3,778 

Dunkenfield,  England  (coal)   .      .  2,fi04 

Pendleton,  England  (coal)  ....  2,504 

Linden,  Pruatia  (salt  well)      .       ,       .  2,3S1 

Treaavean,  England  (copper)       .       .       .  2,112 

Durham,  England  (coal)  ....  1,773 

Valenciano,  Mexico  (silver)        .       ,      .  1,6S6 

Crown  Point,  Comstock  lode,  Nevada  (lilrer)  1,400 

Santa  Rosa,  Mexico  (silver)    .  1,200 

2.  Cmde  ironstone,  known  as  niio-mine,  grem- 
mine,  tenU-mine,  etc 

S.  {Fort^fieatieH.)  An  excavation  toward  or  un- 
der the  rampart  of  a  fortress  to  contain  an  explosive 
charge,  to  destroy  or  effect  s  breach  in  an  enemy's 
works.  Mines  executed  by  the  defenders  of  a  fort,  to 
interceitt  those  of  the  sssailants,  are  tounterminet. 


Dtfinuict  or  ttmmUrwmut. 

Qffrmtht. 

Conjmtt,  imnX  Mtli^  rf. 

nnltuMonil]'. 
S¥jffotalmt  or  eamtmjkt. 
Vtiilirtkmrtt4, 

Ins  s  entor  whan  ndlai 
Is  ifMtar  thin  tin  Ite 
InstndMHM. 


Military  mining  was 
practiced  in  very  esrlj 
times.  It  is  lepresriit- 
ediutbe  As.syrisn  sculp- 
tures. The  Pentians  and 
Romans  adoptM  it  ex- 
' '" '  teosively  ;  the  latter 
as  early  as  the  fifth  cen- 
tury B.C.  Theyhadno 
exploeivea. 

Herodotus  mentiou 
the  Periiian  mines  dur- 
ing the  siege  of  Bans 
in  Libya,  and  the  sicill- 
la\  (wmtennining  of  the  garrison.  "  (IT.  200.) 

MiiM-obam'bar.  The  place  of  deposit  of  the 
charKe. 

Mln'er-al  CottoD.  A  fiber  formed  by  allowing 
a  jet  of  steam  to  escape  through  a  stream  of  liquid 
slag,  by  which  it  is  blown  into  fine  white  threstis, 
BOmetimes  two  or  three  feet  in  length.  These 
threads,  though  somewhat  elastic,  readily  bnsk  up 
into  smaller  ones,  sntl,  the  color  of  the  sulwtanes  be- 
ins  white,  the  ap)>earance  is  that  of  a  mass  of  cotton. 

Being  a  poor  conductor  of  heat,  owing  to  the  »• 
tention  of  sir  in  its  interf,tices,  it  is  suggested  as  s 
covering  for  stenm-boilers  and  pipes. 

BCin'er-al  Tax.   Bitumen  of  a  tarry  consistence. 

Bfiu'er-al  Watm.  Among  the  mineral  waten 
are  comprised  the  follows  :  — 

CarroTa,  blue-liek,  carbonic  add,  ehal^eate,  Ki»- 
singen,  lemonatU,  potash,  Saratoga,  aetaU*,  tetter, 
soda,  Viehy.  A  number  of  the  above  are  natural 
waters,  but  aie  simulated  by  adding  to  water  the 
ingredients  in  the  proportions  of  the  ustunl,  as  u- 
oertained  by  analysts. 

Iron,  sulphur,  lime,  soda,  magnesia,  lithia,  sn 
the  usual  ingredients  of  the  natonl  mineral  wateia. 
The  ingredients  principally  used  In  the  artificial  si^ 
carbonic  acid,  carbonates  of  soda  and  magneoa, 
bicarbonate  of  potash,  cbloride  of  sodium,  sdti  of 
iron,  tartaric  acid,  tartrate  of  soda. 

*'  The  water  was  cool  enough  [a  spring  in  the  vi- 
cinity of  Tolon  Noor},  but  bad  a  pungent  hydrs- 
chloric  odor,  reminding  me  <rf'  some  I  had  once 
drank  in  the  Pyrenees,  and  which  was  bo  very  nsn- 
seous  and  ill-smelling  that  it  was  sold  in  the  cbein- 
istx'  shops  in  France  at  15  sous  a  bottle."  —  AM 
Hv-c's  Travels  in  Tartary, 

The  iMtsnsge  in  Genesis  xxxvL  24,  properly  ren- 
dered, favors  the  opinion  that  Anah  made  the  dis- 
covery of  worm  mineral  springs  in  the  wildenm 
while  hunting  for' the  asses  of  Ztbeon,  his  bthrr. 
Moses  records  the  fact  as  sufliciently  worthy  of  men- 
tion, and  it  if)  probable  that  in  the  intervening  jMO 
years  they  had  acquired  consideraUe  notorietf  ia 
the  cure  of  chronic  complainto.  See  Dr.  Thnnp- 
son's  **  BoMarehes  iu  Paleatioe." 
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MINER'S  SHOVEL. 


Benelias,  the  Swedish  chemist,  a  yearly  visitor  to 
the  Carisbad  watftn,  ta  believed  to  have  been  the 
first  to  make  a  successful  imitation  of  iiiiueral  water. 
Struve  did  the  same  shortly  afterward.  The  tint 
manufactory  was  established  by  Goser,  an  apoth- 
ecary at  Gfaevo,  about  1790,  who  aold  annually 
40,000  bottles  of  Seltzer.  Struve  soon  decided  to 
devote  himself  to  this  speciality,  and  obtained  pat- 
ents in  the  chief  European  couodiefl. 

lu  the  modem  process  of  manufacturing  mineral 
Waters,  carbonic-acid  water  b  first  made.  The  va< 
rious  chemicals  are  dissolved  in  a  ceitain  order,  and 
Bume  notable  ingredients  are  prodnced  by  resulting 
ehemicat  combinations,  as,  for  instance,  in  a  water 
containing  chloride  of  sodium  and  carbonate  of 
baryta,  the  latter  would  by  itself  ditisolve  with  great 
difficulty,  so  that  chloride  of  barium  and  carbon- 
ate of  soda  are  introduced  instead.    By  chemical 


reaction  the  chlorine  and  carbonic  acid  change 

E laces.  By  this  means  pho,sph8te  and  fiuate  of 
me,  filnt,  compounds  of  barytes,  silicates,  and 
other  verj'  insoluble  materials  may  be  dissolved. 
The  chemicals  are  usually  grouped  together  before 
being  placed  in  the  water;  thus  eauh  spring  requires 
two,  and  sometimes  more,  separate  solutions  or  mix- 
tures. These  concentrated  solutions  are  largely  made 
by  Hanbury  Smith  and  others,  and  are  sold  to 
druggists  with  directions  for  use.  The  price  of 
these  solutions  to  the  retailers  is  1 1  per  quart,  suf- 
ficient to  make  five  gallons,  or  eighty  glares.  The 
cost  to  the  reUiler  U  about  thire  cents  per  glass, 
for  he  must  have  an  apparatus  for  the  aeration  of 
the  water.  The  subject  belongs  to  our  scheme  only 
as  far  as  the  apparatus  is  concerned.    See  Aerated 

WATRfiB. 

The  accompanying  engraving  represents  a  full  set 


Tig.  mf». 


SE»*nil-WaXeT  BotUing-Apporatut. 


of  apparatus  for  the  manufacture  and  bottling  of 
■sineml  water,  a  is  the  gas-generator,  which  has  an 
opening  at  to])  for  introducing  the  chemicals,  and  at 
bottom  an  agitator  and  crank  ;  it  is  also  provided 
vith  a  safety-valve  and  pressure-gage.  From  the 
generator  the  gas  passes  into  the  purifier  b,  contain- 
ing a  re-ogent 
Kg.  8170,  for  absorbing 

other  gases 
from  the  car- 
bonic acid,  and 
,  is  thence  con- 
ducted by  the 
pipe  e  into  the 
tin-lined  copper  fountains  c 
c,  containing  the  water  to 
be   aerated ;    these  have 
cranks  d  d  ojterating  agita- 
tors in  order  to  hasten  the 
absorption  of  gas.   The  pipe 
/,  provided  with  a  cut-off 
cock,  conducts  the  aerated 
water  to  the  bottling  bench 
g,  where  the  cork  is  inserted 
by  depressing  the  lever  h, 
md   wired   by  the  device 
xitn  to  the  left  of  the  bench. 

See  AERATOR ;  Corkinu- 
machinb;  Bottlino-appa- 

RATVS. 

Mineral  water  may  be 
corked  from  common  soda- 
jrmt'j  Lamp.        fountains  with  nearly  the 


same  facility  as  from  an  apparatus  constructed  for 
this  purpose. 

Bflin'ex'a  Hain'mer.  A  form  of  hammer  for  the  use 
of  the  miner.    Some  are  shown  at  h  ij.  Fig.  3178. 

Min'ez'B  Itamp.  In  mines  not  subject  to  the 
collection  of  fire-damp  unfirotected  lights  are  used. 
ab,  Fig.  SI70,are8uspensoTylBmp!sof  the  French  coal- 
mines. In  many  of  the  German  mines  the  candle  is 
carried  on  the  front  of  the  hat ;  in  some  others  in  a 
sconce  ;  in  others  in  a  cleft  stick.   Customs  vary. 

BCln'er'a  Pick.  A  form  of  pick  or  mattock  used 
by  miners,    o  bcdef  g  k  I,  Fig.  3178. 

Min'ort  Shov'ttl.  A  form  of  shovel  for  minen. 
(rt  K  Fig-  3171.)    See  also^  y  r,  Fig.  3178. 

Fig.  8171. 
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e  'd  are  GemiAD  miner's  shovels. 

IflSn'et's  Wedge.  A  metallic  plag  used  in  omn- 
jag  Beams,  splitting  masses,  etc.  See  m  n  o,  Fig. 
8178.    See  also  Gad. 

Mine- tin.   The  natural  tin  found  in  gangnps. 

Idlii'i-a-taTe.  (Fiw  Arts.)  A  painted  portrait 
on  a  SQisli  acale.  A  "picture  in  little,"  as  Hamlet 
■aya.  ' 

IBn^-ai-ttlTe-^tel'e-gnqilL  One  on  a  small  scale, 
used  Tor  douKstic,  household,  office,  mannfactOT^, 
or  warehouse  purposes.  A  size  laif^r  is  the  private 
telegraph,  by  which  an  office  communicatea  with  a 
distant  maimfactory,  or  a  house  with  a  police  or  fire- 
aXsrm  station.    See  Officb-teleoraph. 

BOn'ia-4>llll6t.  Invented  at  VinceDoes  by  H. 
ICinie  about  1833.   Sm  Bvllbt,  e,  Fig.  969. 

ICnl-iniim  Ther-mom'e-tar.  A  thermometer 
constracted  to  roister  the  lowest  point  reached  be- 
tween oheervatioDS  ;  as  Rntheifora's  or  Six's.  See 
Thermomkter. 

Min'tnc  Ap-i^i'an-oes  and  TOmu.  See  un- 
der the  following  Leads  :  — 


Adil. 

AdUcUiwI  Um. 

Aich. 
Aalcl.  . 
AatTllm. 
Attla. 

^ 

Bulk. 

B.ir. 

Bamw. 

BsMt. 

Bktch. 

B«d. 

B«de. 

BtAwnj. 

B«Dd. 
BIUtlDf. 

Blind  leToL 

BODMJ. 

Bord. 

BoUom-Uft. 

BotUND*. 

Brace. 

Branch. 

Bimttkw. 

BnuC 

Brob. 

Brood. 

Bunch. 

Burden. 

Cue. 

CM-hcad. 

Cult 

Oaiiatei^loda. 

<itcp  "Tttfig-g'fMiit 

CharKer. 

Cbtern. 

Cla>tDf-b«r. 

C«al-boring  bit. 

Coal-breaker. 

Caal^uttlng  maehina. 

Coal-nivnlng  machlnB. 

Coal-MrMn. 

Coal-nadiiDg  machlna. 

Coflerluf. 

CoOn. 

Corbond. 

Corf. 

CMtMniag.  ' 

CoonUtt. 

Conm. 

Cow. 

Cndla. 

ClWB. 

Crwp. 
CribblM. 
Crlbbla. 
Crop. 

Cr(Ma.c<M]r«». 

CroM-cut.' 

CroM-lod*. 

Crow-bar. 

CaMag. 

Dut. 

Dajr-lml. 


Dead-BrDnnd. 


Dm. 
IHk«. 
Up. 

Dip-luad  ImL 

DowD-eaat. 

Drift. 

Dropper. 

Drowned  Mt. 

Duma. 

Vang. 

Faniiliig. 

Fault. 

'■ana- 

FlooEin. 

rkxao. 

Flnka. 

Foga. 

Qad. 

Oallny. 

Gannw. 

Ooaf. 

Gob. 

Oobblaa. 

Qold-mTnioB. 

Oald-waahMT. 

Orain-tla. 

QiapMl. 

Oriddl*. 

Vnnnlt. 

OuraiN. 

Hade. 

UaltasB. 

IIan|^nf'<M«b 

Hard  pyrltM. 

Hard  mlt 

HeMlliw. 

Ulteb. 

Uogger-flpa. 

Holing^ 

HoniB 

Huahlng, 

Hutch. 

Jamb. 

JlDD]r>road. 

Jimip 


Jampar.  ShsnblM. 

Kceve.  SbMrina. 

Klbbls.  SbMffi. 

Knock-alOM.  ShUt. 

Laandm.  Shoad. 

Lemd.  Shot. 
I  LeKl«r  nil. 

Leap.  mp. 
!  Ledge.  SUp-ihaft. 

Ledger.  SOMu^ 
1  LereL 

Lode. 
,  Lorry, 
i  Hadrfar. 

Mauodrtl. 
I  Mauure. 
;  Heir. 

Mine. 
I  Hlner's  lamp. 
I  Mioer'n  bamuMT. 

Miner 'b  pick. 

Hiner'ti  eboTet. 

Hiner'a  wedge. 

Ht  alng-machlDa, 

Hinlng-pump. 

Mining -tools. 

HontOD. 

Hothei^^ta 

Nleklng-trunk. 

Nip. 

Ni(ro-0TC«rim. 
Nog. 
Outcrop. 
Panel. 
Pick. 

Pkk.faiiaimer. 
Pillar. 
Mpe-nte. 
Pit. 
Piteh. 
Pit'wotk. 
Piatt. 
Potroa. 
Poet. 

Poet  and  itall. 
Prill. 
Piyaa. 

Punch. 

Quarrj  faif-inBchliMb 

Hagging. 
Rib. 
Riddle. 
Rider. 
Rim. 
Binger. 
Rife. 

Rock-borlGg  tool. 
Rotk.driU. 

Rock-drDllng  machine 

Rollcy. 
Room 

8a*tj.caM. 
8afttj-fniw. 
8(Wrc«meok 
Scraper. 
Serin, 
foim. 
Shaft. 

Min'lng-^o'oo-mo'tlTe.  One  adapted  for  drt«- 
ing  wagons  on  the  tramways  or  raiU  of  mines,  imile 
very  low  to  adapt  it  to  run  in  the  galleries  of  fis- 
sages.  Th«  one  shown  has  a  gage  of  two  feet  ui 
inches;  bight  above  rail,  five  feet  four  inebn; 
width  over  ail,  five  feet  one  inch  ;  adapted  to  boni 

Fig  8172. 


Blip. 
Um. 

Baoft. 

Sola. 

BoUar. 

Bough. 

BpalUBg. 

Bpawl. 

^MBd. 

Bptre. 

BqnaL 

Stall. 

Btannai;. 

Stamplee. 

gtone-channrilng  msrUoe. 

gtone-quarrylm  warhlpi 

Btope. 

Stopidng. 

Btrake. 

Btream-worfc. 

Bblke. 

Btrinc. 

BtoU. 

Samp. 

Bump-ftre. 

fiump-aban. 

BjDcUnal  dna. 

Taclilen. 

Tamping. 

Thlrlli«. 

ThMd. 

ninist. 
Tbnri. 

Tnun. 

Tributa. 

Trogoe. 

Tranmel. 

Trouble. 

Trunk. 

Tmnklng. 

Tub*^ 

Tubbing. 

Tug. 

Tunneling 
Turn. 
Tut- work. 
Underilai 
Tvln. 

Ttln-atoDa. 

Tugh 

Wall 

Winch. 
Winning. 

WlDM. 

Witts. 
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■nthracite  or  bituminous  coal  or  coke.  It  will  paaa 
curves  of  twenty-tive  f eet -radiuti,  and  haal  on  a  level 
track  in  good  condition  three  hundred  and  for^  tons 
of  care  uid  load. 

BUninc-ouMdilna'.    An  -  ap|imtuB  provided 
with  idcka  or  cutters  to  cut  grooves  in  reck  or  coal,  af- 
ter which  thu  material  is  to  be  pried  out  or  detached 
wedges,  as  in  coal-mtniiig  and  workiug  quarries. 

In  Fig.  3173,  the  engine  moves  on  a  track  parallel 
with  the  breast  of  coal  or  itone,  and  a  forward  ad- 
justment ia 
made  after  Mch 
traverstiig  cut 
The  chiMU  are 
worked  alter- 
nately by  their 
respective  en- 
gines, their 
stocks  being 

connected  to  a  walking-beam,  and  have  weighted  niu- 
toos  deeved  ngmn  them.  The  steam  is  chaogea  as 
the  piston  passes  a  certain  point,  and  is  the  means 
of  working  the  valve.    The  walking-beam  actuates 


rig  1  JAM4^f 

JHiMtiV-JIfiicAiiw. 

the  tntversing  devices!  The  blow  of  the  chiael  is 
similar  to  that  of  a  drill. 

Fig.  tihows  a,  Tvrtu  of  nifchuri lunl  pick  c, 

wTiicli  la  1-onnei.teMl  ti  u  Hiu'iiin  iibtnri  fixl  b,  wh\  liy 
the  opt^mrion  at  eCmn  in  titc  i^linili-r  is  nude  in 
imitate  t\iE  blaws'of  H  iriner'H  [lic^k  when  n>drhe(l  W 


Mating-Moilihu. 


on  wheels,  and  the  |Rck.  or  cutter  slides  sidewise  in 
fba  ways  d  d. 
■  Tb».  machine  shown  in  Pig,  3176  is  operated  hy 


Xning-BSadUtu, 

hydraulic  pressure,  in  the  cylinder  L.   The  hy- 
<lratilic  engine  gives  a  steady  thrust-motion  to  the 
tools  ;  the  positiOD  of  the  machine  during  the  thrust 
is  maintained  by  a  holdfast,  which  is  pressed  againet 
the  roof  during  the  cutting  action  of 
Uie  tool  or  tools,  and  released  there- 
tnm  to  allow  the  machine  to  move  for* 
ward  during  the  retnm  or  hack  stroke 
of  the  tool  or  tools  ;  the  movements  of 
this  head  or  feeler  and  those  of  the  drill 
ore  obtained  from  the  pressure  of  watei^ 
in  the  cylinder. 
For  other  machines  of  this  character, 

see  CoAL-MtNINU  MACUtNE. 

BCn'ing-pump.  Punneforminesand 
water-worksnnvf  Wn  ontnemostextend- 
ed  scale,  and  the  foriner  were  for  a  long 
time  the  principal  objects  upon  which  tli^ 
steam-engint!  was  employed.  The  succes- 
sive improvements  of  Worcester,  Savary. 
Newcomen,  and  Watt  were  all  directed 
toward  one  object,  that  of  lifting  water, 
which  preeeilifd  hy  many  years  the  usefhl 
application  of  the  stram-engine  to  the 
purposes  of  locomotion,  either  upon  land 
or  water.  The  mines  of  Cornwall  {which  were 
worked  by  the  ancient  inhabitants,  3,000  years  ago) 
were  drained  by  means  of  the 
Savary  apparatus  and  the  at- 
monrnericensinesofNewoomftn. 
Qitfe  also  Watt  and  Bunlton  sent  Uieir 
iftq;ines,  with  snch  a  guaranty  of  com* 
paiBtive  economy  in  fuel,  that  they 
H^fned  to  take  as  pay  the  value  of  one 
tfnrtl  of  the  proved  saving  of  coal  as 
t:iiiii[tared  with  the  Newcomen  en- 
^ne.  This  saving  was  found  to 
be  75  per  cent,  and  amounted  to 
S  S5,000  yearly.  The  Comi-sh  miners 
siicreeded  in  cheating  Boulton  snd 
Wntt  out  of  the  greater  part  of  their 
Ntiirs,  and  became  rich.   See  Steam* 

At  the  present  day  the  Cornish 
)iiimping-engine  stands  at  the  head 
of  the  list  in  effective  economical 
ji*-rformance,  and  the  "duty"  is  re- 
ported in  tabulated  form,  monthly. 
£St*  Dtmr. 

Tlie  useful  effect  of  the  Cornish 
pumping- engine  has  been  more  close- 
I;r  obae^ed  and  recorded  than  that 
of  any  other  engine. 

When  Boulfon  and  Watt's  patent  expired,  the 
heat  of  their  engines  in  Cornwall, were  doing  an 
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aTmWB  duty  of  24  millions*  of  ponnda  of  water 
nisetf  1  foot  high  by  112  ponodx  of  Welch  coal. 

The  rate  deteriorated  for  a  while,  owitif^  it  is  said, 
to  the  absence  of  Hr.  Murdoch  and  some  other  highly 
ikillful  men.  Hr.  Murdoch  will  be  recoUeeted  as 
the  great  gu-«ngineer,  and  a  suecewftd  builder  of 
a  locomotive  in  early  times. 

Captain  Lean  is  credited  with  a  general  adrance 
which  soon  aftervard  took  plkca. 

The  tabulated  results  for  the  yean  1812- 1843  are 
as  follows :  — 


*  Wolf)  Mid  QroM'i  [mproTniMDti. 

t  Wolf's  combiiMd  donble-cylinder  «nglM,  «Dt  off  at  oat- 
tMth  Mnika.  Dnlt«d  ml  dm  *t  Owemup. 

The  following  table,  compiled  by  S.  Hughes,  C.  £., 

S'res  the  dnty  of  a  number  of  pumping-engines  in 
fferent  lai;^  cities  on  each-aide  of  tJie  Atlantic :  — 

Duty  ^  CSmdnutiigr  fmmf^^Engiiua. 

Wnimu  of  ItM. 
ntlMdlft.  Ucfa 
by  m  lbs.  of  eo4L 
East  London  Water- Works,  single-acting 

Comiiih  engine,  18S6     ....  105.7 
East  London  Water-Works,  Bonlton  and 

Watt   48.6 

HaariemHere,  Holland        ...  89.4 

Average  of  36  Comtsh  enginn,  1848  .      .  71.5 

CiiiciDDati  diract-acUon ....  53.6 

Buffalo  Cornish  bnll  engines                  .  37.0 
Boaltonand  Watt's  noii-expanaiTe  rotative 

engine  Albion  Hills,  London,  1786  .  25.8 
Spring  Garden,  Philadelphia,  1883  24.6 
Uiiited  States  Dry-Dock  engine.  Brooklyn .  22.4 
Grand  Junction  Water- Works  enginesin  1840  46. 8 
Soiithwark  and  Vaiixhall  engines  in  1849  .  69.6 
Beardmore's  exemplar  Cornish  engine  8S.  4 
Beanlniore's  duty  of  Cornish  engineaat  Lon- 
don Water-Workn   66.2S 

Fowey  Consols  60-inch  cylinder-engine  of 

103-horse  power,  experimented  on  by  Mr. 

Wicksteea,  and  worked  at  a  power  of  26^ 

honiea   180.2 

Holmbush  80-inch  cylinder  =  251  horses, 

worked  at  a  power  of  62  horses  .  122.4 
Estimated  duty  of  72-inch  cylinder  condens- 

ing-engine  mr  Brooklyn  Works  35.6 
Eiwwes  at  the  Ewt  London  Works  in  1850 

mm  Mr.  Wickstesd's  evidence  .68.8 
Enpoes  at  the  Mine  works  b^ore  the  nie 

.  of  the  Cornish  mginrs  ....  26.9 

Avnage  datyof  Cornish  ennnes  (Lean,  1864)  fiS.  7 

Duty  of  best  engine,  from  Lean,  1854       .  77.0 

Duty  of  Cornish  engine  (Browne,  1855)  .  69.7 

Dn^  of  best  engine^  from  Browne,  1865    .  101.4 


Araage 

\i 

Avrng* 

Tmt. 

ii 

AnnfB 
doty. 

dntj  of 
Um  bMt 

ATenve 
dat/. 

dntj  of 

flOghM. 

engiiiM. 

1813 

21 

8S.0 

1838 

— 
67 

441 

91.4 

1818 

SB 

38.2 

814 

1829 

6S 

tt.6 

91.6 

1814 

82 

24^ 

S8.1 

1880 

66 

61.6 

928 

ISU 

ffi 

24.4 

841 

1B81 

68 

61.6 

S4.6 

1B16 

85 

37.4 

88.6 

1B82 

68 

62.6 

101.1 

1817 

86 

81.6 

48.6 

1S88 

66 

66.4 

100.8 

1818 

8? 

80.2 

46.8 

1BS4 

S3 

66.9 

108.1 

1819 

40 

81.8 

47.6 

1886 

61 

66.9 

loei 

1820 

46 

81.1 

4U1 

188S 

61 

66.4 

101.6 

1S21 

46 

88.6 

SO  .9 

18ST 

68 

66.9 

108.8 

1823 

63 

S44 

60.6 

1888 

61 

68.0 

lOOJ 

1828 

oa 

886 

60.0 

1888 

62 

66.4 

92.6 

1824 

49 

88.7 

61.3 

1840 

64 

64.8 

87.3 

183& 

68 

88.1 

M.0 

1841 

66 

66.1 

131.8 

1826 

61 

8U 

E8.8 

1842 

49 

etA 

127«l 

1817 

61 

83JI 

71.0* 

1848 

88 

7U 

114^ 

u 

OsQaiis. 

l« 

1% 

But  Ixmdon  WMr-Woilu 

1,000,000 

100 

Unrpoo)  .... 

1,000,000 

100 

4.0B 

Wolfwfaanptan  . 

I^JUOO 

100 

8.40 

Lin 

aoattiwBifc  _    .  . 

IJBOO^ 

100 

%SA 

3.W 

Qtsnd  Japottoa 

IjOOQjOOO 

100 

6A 

Pittsbn^  hi^-pieanira  DM-moiidnyiag  en- 
gines, 1862 :  — 

Upper  Water-Works  .  .      .  19.9 

Lower  Water-Works  19.1 

Allegheny  City   19.8 

Detroit   17.S 

To  which  WKf  be  added,  — 

Worthingtm  dn^ax  ewpn^  Kewaik, 

N.  J   76.6 

Brooklyn,  N.  Y.,  double-acting  beam. 

No.  1   U.1 

Brooklyn,  N.  Y.,  double-acting  beam. 

No.  8   710 

Philadelphia,  Spring  Garden.  Coniisb  5S.9 

Bellevilfe,  Jeney  C%,  Comiib  .  .  42.8 
Hartford,  Conn.;  crank.  Mean  of  three 

experiments   61.7 

Cambridge,   Mass.;  dmihlfr«ylinder. 

(MeanT   67.2 

In  considering  the  above,  it  must  be  recoUeded 
that  the  quality  of  coal  vsries,  and  the  buAd  nay 
vary  in  wei^t ;  calculations  have  unftRtnaitely 
been  made  at  .94,  100,  and  112  pounds. 

See  also  Compound  Enoine  ;  Duplex  Emoisb; 
DBAUHNO-KNaUlB  ;  PtrM7IN0-ElI0U(£. 


Of  the  pumps  for  mining  purposes  may  be  dtcd, 
(1)  the  coniDion  lift-pump,  made  on  a  scale  propor- 
tionate to  its  work,  but  in  no  essential  respects  dif- 
fering from  that  in  ordinary  use.  Its  pikton  it  a 
valvra  bucket,  being  perforate  for  the  passage  of 
the  water.    See  Lift-puhp  ;  Cokkish  Ekoikx. 

(2.)  A  lifting-pump  with  a  plunger  ;  that  is,  one 
not  perforated,  out  acting  ss  the  orainary  pjnton. 

The  piston  b  (see  A,  Fig.  8176)  works  in  a  hand 
a,  comtnunicatingby  a  naassae  d  with  a  valve-chsm- 
ber  e,  to  which  are  attacned  tne  sapplr  and  discharee 
pipes  t  h.  The  chamber  has  two  valves  g  f,  whicli 
act  as  induction  and  eduction,  —  one  opening  to  ad- 
mit water  from  the  well  as  the  jriston  oraeend^  uid 
the  otho'  allowing  the  water  to  escape  into  the  dis- 
charge-pipe as  the  ^ton  ascoids. 

The  illustration  is  from  Combe's  woric  on  mineit 
and  rppresenta  a  pump  erected  by  Juncker  at  Hael- 
goat  It  raises  water  to  a  bight  of  508  feet,  and  ii 
calculated  to  raise  it  a  farther  distance  of  846  fed 
when  the  mine  reaches  that  dej^. 

The  small  pipe  b'  d  a  provided  with  st(^>-<»rk), 
and  is  0"  the  purpose  of  estaUidiing  eommnoicatMi 
between  the  pipes  A  i  and  the  valTe-dMniher  c  in 
starting  the  nump. 

A  small  siae-vslve  is  fitted  to  the  descending  lupe 
i,  and  loadwi  with  a  weight  e^ual  to  about  the  pres- 
are  of  the  atmosphere.  This  valve  is  placed  just 
above  the  surlace  of  water  in  the  well,  and  if  thi 
valve  g  does  not  shut  properly,  the  pressure  tX  the 
water  which  is  raised  during  the  up-stroke  of  the  pit- 
ton  is  transmitted  to  that  contained  in  the  desenvl- 
ing  pipe  and  causes  the  smsll  valve  to  opra. 

By  means  of  this,  also,  it  can  be  asntrtained  if  tin 
upper  valve  /  closes  properly.  For  this  porpoae,  tin 
pump  must  be  stopped  and  the  valve-chert  put  a 
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pUtoi),  and  rists  through  the  foot-valre  into  thff 
pump- barrel.  When  this  ia  fuU  of  water,  the  plunger 
aescends  and  presses  on  the  water,  which  can  neither 
go  back  through  the  lower  valve  nor  escape  through 
the  cover  of  the  pump-barrel.  It  can  only  escape 
through  the  valve  of  the  ascending  pijm,  each  nucces- 
sive  stroke  of  the  plunger  sending  into  the  ascending 
pipe  a  (quantity  of  water  equal  to  the  volume  of  the 
plunger.  This  goes  on  till  tbe  ascending  pipe  is 
lull,  and  then,  at  each  stroke,  it  delivers  a  quantity 
equal  to  the  volume,  of  the  plunger. 

Min'lng-tools.  a  b  ed  e  /  g,  forms  of  miner's 
picks. 

'  h  i  j,  miner's  hammers,  it  I,  long  picks,  m  u  o, 
miner's  wedges,  jt,  sharp-point  shovel,  q,  square- 
point  shoveF.  r,  ^//t'njjr-sliovel  for  dressing  oi-es, 
3,  Spanish  hoe.  t,  sledge  for  breaking  ores,  u, 
mallet  for  striking  borers  (]/  z).  v,  pick  for  driving 
gad.  w,  steel  gad  for  wedging  otf  pieces  of  stone. 
X,  cobbing-hammer,  used  in  the  mines  for  breaking 
OTf:  y  z,  borers  for  jumping  holes  to  receive  blaat- 
ing-charae. 

Fig.  81T8. 


tig.  3177. 


commnnication  with  the  descending  pipe,  by  opening 
the  stop-cocks  in  the  small  pipe  e  a.  Then,  if  the 
falve  /  clones  imperfectly,  the  water  from  h  will  come 
through  it  and  fill  the  descending  pipe  i,  raising  the 
■mall  valve.  This  efTect  will,  of  conrse,  not  take 
place  unless  the  foot-valve  ^  is  in  order,  —  a  fact 
which  can  be  readily  ascertained. 

B  (Fig.  3176)  is  a  section  of  a  force-pump,  with 
uliil  plonger-piston,  such  ns  is  commonly  used  for 
nising  water  from  mines,  rivers,  and  wells,  a  is  the 
suction-pipe,  h  is  the  solid  plunger- 
piston,  snown  near  the  bottom  of  its 
stroke,  c  is  the  ascending  pipe  go- 
ing to  the  top  of  the  well,  d  is  the 
lower  valve-chest,  and  e  the  upper 
valve-chest.  Tbe  valves  are  double 
beat.  When  e  is  open  in  conse- 
quence of  the  descent  of  the  ]nston 
having  forced  up  the  water  and 
rained  it  into  that  position,  tbe  same 
pressure  closes  the  valve  d,  which 
then  sustains  the  whole  pressure  of 
the  column  in  c.  See  Fig.  3177. 
I  The  plunger  is  raised  by  the 
pressure  of  the  steam  on  the  pis- 
ton in  the  steam-cylinder;  ana  as 
tbecoverofthe  pump- barrel  through 
which  it  works  is  perfectly  air-tight, 
no  air  can  pass  in  from  the  outside 
to  supply  its  place.  A  partial 
vacnnm  is  therefore  formed,  which 
is  supplied  by  the  air  beneath  the 
lower  valve  and  between  thii  and 
the  water.  After  each  stroke  this 
air  becomes  more  and  more  rare, 
and  the  vacuum  more  and  more 
perfect ;  till  at  length  tbe  water  in 
KmA-Aoimt  v^Wi,  pressed  by  the  atmosphere 
fbpr>nMp.    outside,  follon'B  the  a.sc«nt  of  the 


Miimf-Iboli. 

Mln'ion.  1.  {Priviiitg.)  A  size  of  type  between 
Nonpareil  and  Brevier. 

NoDpareiL  148  ems  to  the  foot 
Minion,  128  ems  to  the  foot. 
Brevier,  112  ems  to  the  foot. 

2.  {Ordnaiux.)  An  old  4-pounder  gun,  abont  7 
feet  long. 

Mln-lon-ette'.   A  small  fancy  type. 
Min'l-um.   Red  le^d. 

Mint.  A  place  where  bullion  is  made  into  coin. 
See  CoiNlHO. 
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BCiaf  age.   Duty  paid  for  coinio^. 
Minflng-mlll.   A  eoining-maeinnt.    8m  Coin- 
no. 

■Un'tlto.   1.  ThedztiethpaTtorMihoar. 

S.  The  sixtieth  part  oTa  demeL 

8.  The  sixtieth  part  of  the  lower  diameter  of  the 
ahaft  of  a  column. 

Min'nte-^aw.  The  sand-glass  running  »xty 
■econds.  Hal/-miaiite  and  quarter-minute  glasses 
■re  ased  at  heavii^  the  tog, 

lUn'ttte-liandL  The  hand  pointing  to  minutes 
on  the  dial  of  a  clock  or  watch,  and  traversing  the 
circle  in  one  hour. 

BUn'nto-Jaok.  (fforologg.)  A  ^nciAil  little 
figure  in  some  cloclu  which  strikea  the  gong  at  the 
prescribed  times. 

Mln'nte-whAeL  (fforotogy.)  One  of  the  wheels 
nltoed  between  the  nillar-iilate  of  a  watch  and  the 
oiaL    Alno  called  a  aial-wkeeL 

BCtr'rOT.  Mirrors  are  mentioned  in  the  Book  of 
Job  (chap,  xxxvii.  verse  li),  and  Moses  relates  that 
the  brazMD  laver  or  washing-basin  was  made  from 
the  mirrors  of  the  women  who  iissembled  at  the  door 
of  the  tabcmaclfl  of  the  congregation  (Exodus,  chap, 
xxxviii.  verse  8). 

The  ancients  had  drinking-Tessels,  the  iosldea  of 
which  were  cut  into  mirrors  so  disposed  Uut  the 
image  of  the  person  drinking  from  thwn  was  seen 
multiplied.  A  weighty  silver  cup  of  this  descrip- 
tion wfts  presented  to  the  Emperor  Probus,  when  a 
tribune,  hy  Valerian. 

The  niirron  of  Egypt  were  uf  bronze,  which,  in 
certain  proportions  of  copper  and  tin,  is  called  hy 
Ure  the  whitest,  hardest,  most  brilliant  and  refnui- 
tory  of  metals.    See  aveealiim-Tnetat  in  Allots. 

A  number  of  the  Egyptian  mirrors  are  preserved 
in  the  British  Museum.  Thtty  are  from  S  to  14 
inches  in  dimensions.  They  are  generally  furnished 
with  handle^  carved  into  ornamental  or  symbolic 
forms  ;  resembling  a  truss  of  hair,  a  hawk's  head,  a 
eoIuinn,'a  lotos  scepter,  or  the  goddess  Athor.  Sev- 
eral specimens  may  seen  in  Abliott's  collpctioa  in 
the  po^seSHion  of  the  New  York  Historical  Socipty. 

The  mirror  with  a  handle  is  emblematical  of  Ve- 
nus, and  is  repre-sented  on  the  stones  in  the  ruins  of 
Al  Hadhr  on  the  Tigris,  the  Atru  of  Ammianus 
Ifarcellinns. 

Silver  mirrors  were  introduced  by  Praxiteles,  326 
B.  c. 

A  famous  mirror  of  antlqui^  was  that  placed  by 
Ptolemy  Knergetes  (217  a  c.)  on  the  summit  of  the 
Pharos  of  Alexandria.  Tha  cleames-t  with  which 
distant  objects  were  depicted  caused  obiierveTs  to 
speak  of  it  in  exalted  terms  beyond  any  reasonable 
belief.  Abulfdda,  the  geogn^ther,  who  wrote  1,000 
years  rabseqaently,  rtates  Uut  it  was  oiade  of  "Chi- 
nese iron,"  which  Biiffon  supposes  was  steel,  but  was 
more  probably  one  of  the  white  alloys  for  which  China 
was  and  is  so  famous.  Probably  neaiiy  allied  to 
speculum-metal. 

The  ancients  knew,  — 

1.  That  the  raya  of  light  were  projected  in  straight 
lines.  ^ 

3.  That  the  angle  of  inddenoe  ii  eqnal  to  the  an* 
gle  of  reflection. 

These  wen  tbdr  only  contributions  to  the  science 
of  optics. 

Alhazen,  about  a.  s.  1100,  shed  a  flood  of  light 
on  the  sut^ecL 

Silver  is  the  most  poweiful  reflector,  absorbing 
bat  9  per  cent  of  the  light  (specnlum-rat^l  absorbs 
87  per  cent  of  the  rays),  and  for  this  reaiion,  as  well 
asfts  duraUlity,  was  laricelyemployed  l^the  andents 
for  making  mirrors.   Silver  nurroti  are  entnoenrted 


in  the  Roman  laws  among  other  articles  of  plate; 
and  Pliny,  Seneca,  and  other  writers  who  ridicule 
the  extravagance  of  the  times,  tell  as  that  every 
young  woman  of  that  period  most  have  a  silver  mir- 
ror. These  mirrots,  fudging  from  the  specimeni  in 
collections  of  antitiuities,  were  merely  uoed  wiA  a 
thin  sheet  of  the  iirv clous  metal. 

Pliny  speaks  of  mirrors  composed  of  a  mixturp  of 
copper  and  tin,  and  says  that  the  best  were  cun- 
structed  at  Bnmdisinm.  A  cnnposition  of  copper, 
regttliis  of  antimony,  and  lead,  the  first  lai^Iy  pre- 
dmuinating,  was  also  emidoyed.  8nch  stones  as 
were  cnpanle  of  re<-eiving  a  brilliant  polish  and  le- 
decting  a  large  proportion  of  the  rays  of  light  were 
somittimes  made  use  of. 

Mirrors  of  stone  were  found  among  the  Peruvians 
when  first  visited  by  the  Spaniards.  Some  ot  tiiese 
were  made  of  a  black,  somewhat  transparent,  vitri- 
fied lava,  called  by  the  Spaniards  gallinaze,  nniilar 
to  the  obttidian  stone  employed  by  the  Romans  for 
the  like  purpose.  These  mirrors  were  plane,  con- 
cave, and  convex.  The  Penivians  also  made  them 
of  a  species  of  pyrites  called  the  Inca's  stone,  from 
its  being  mnch  used  in  ornaments  by  the  Incasor 
prinoea  of  Peru.  Ulloa  saw  one  tvhich  was  2i  feet 
in  diamettir ;  but  they  did  not  usually  exceed  3  to 
S  inches.  This  people  had  also,  it  would  appear 
from  De  la  Vega,  mirrors  of  silver,  copper,  and  brass. 

The  date  of  the  invention  of  glass  mirrors  is  not 
certainly  known.  From  the  account  of  Plinv,  it 
would  seem  that  they  had  been  formerly  made  at 
the  cefebrated  glass-houses  of  Sidon.  These  were 
probably  of  a  dark-coloml  glass,  having  a  teaem- 
olaiice  to  the  obsidian  stone.  Transparent  gtas« 
having  a  backing  of  black  foil  has  atso  been  found. 
The  former  of  these  kinds  was  inferior  to  metallic 
mirrors  and  was  probably  superseded  by  them. 
From  the  time  of  Plmy  to  the  rhirte<^uth  century, 
the  subject  appears  veiled  in  obscurity,  and  the  lirrt 
unequivocal  nieution  of  glaas  mirrors  similar  to  those 
of  modem  times  i«  by  Peckham  or  Peccam,  an  Eng- 
lish Franciscan  monk,  who,  in  a  treatise  on  optics, 
written  about  the  year  1279,  8i)eakB  of  mirrors  of 
iron,  8t«!l,  polished  msrble,  and  of  glass  coverL-d  on 
the  back  with  lead,  and  says  that  no  image  was 
reflected  when  the  lead  was  scraped  off.  Roger  Ba- 
con and  others  of  that  age  also  make  mention  olt 
this  de8«!ription  of  mirror.  Tiie  process  of  mann- 
fa(;ture  was  by  pouring  molten  lead  or  tin  on  tiie 
back  of  the  glass  plate. 

The  method  of  costing  with  tin-foil  was  known  as 
early  as  the  Mxteenth  eentur^',  and  at  Murano,  where 
it  was  first  practiced,  the  process  «-as  as  follows: 
The  tin,  hammered  into  thin  leaves,  was  spread  out 
veiy  smoothly  :  the  quicksilver  was  ponrnl  over  it 
and  rubbed  into  it,  either  with  the  hand  or  a  hare's 
foot ;  and  when  the  tin  was  saturated  it  was  cov- 
ered with  paper.  The  glass,  wiped  very  clean,  was 
then  laid  anove  it,  and  while  the  workman  pressed 
it  down  with  his  left  hand,  he  drew  out  verf  care- 
fully with  his  right  the  paper  between  the  tin  and 
^ass,  over  which  weights  were  afterwanl  placed. 

The  Venetiuu  had  for  a  long  time  a  monopoly  of 
the  business,  and  till  about  tiie  end  of  the  seven- 
teenth century  their  glasses  were  met  with  all  over 
Europe  and  both  the  Indies.  After  Uiat  pniod,  the 
improvements  in  ^lass-making  in  other  countries 
particularly  in  France,  where  it  was  discovered  that 
glass  could  be  cast  into  much  larger  plates  than  had 
been  before  prepared  by  blowing  «id  rolUt^  de- 
stroyed the  ancient  supremacy  of  YeniM  in  this 
art  Au  unsuccessful  attempt  was  made  in  f  ranee 
as  early  as  16S4  to  establish  glass-houaes  for  manu* 
foctoriog  miitor^  and  in  1865-Mdcholaa  d«  Mayer 


Digitized  by 


HISIB. 


1463  HITBRIKQ-MACHINK 


sbUined  a  p«teBt  Uoat  ths  Fnnch  goTenmient,  and 
proceeded  to  erect  work*  for  the  purpose.  This 
patent  was  in  ldS4  renewed  for  thirty  y*»n,  but  in 
1688  Abnihiun  Thuvart  succeeded  in  casting  at  Paris 
plates  of  a  size  which  atttonished  all  who  huw  Uikui  ; 
tbejr  were  84  iucbes  Ions  and  50  bi-oad.  while  the 
lar^st  of  those  prerioualy  made  had  not  exceeded 
45  or  50  inches  iu  length. 

Among  the  more  remarkable  modem  mirrors  may 
be  cited  serinal  of  ftom  20  to  36  inches  diameter. 
Oae  made  by  ViUette  was  tented  by  Dm.  Desaguliers 
and  Harris.  It  was  Composed  of  an  alloy  of  tin, 
copper,  and  bismuth.  It  was  47  inches  in  diameter, 
and  was  gronnd  to  a  sphere  of  7tf  inches  radius.  Its 
effects  were  as  follows  :  — 

Tin  was  melted  in        .       .  8  seconds. 

Cast-iron  ....  18  " 

A  silver  sixpence  .             .  7  ** 

A  half-penny  of  Geoige  III.  34  " 

Slate   S  " 

Granite  TitriSed       .  64  " 

Copper  on  .             .      .  8  " 

Bone,  calcined  .  4  ** 

^ehlmhansen'M  mirror  was  4}  FrsDch  feet  in  di- 
ameter ;  its  focus,  12  feeL 

It  vitrilied  pamicR,  slate,  tiles,  shells,  piece*  of 
crucibles  ;  lighted  green  wood  tuatantly,  and  dis- 
eolved  an  alloy  of  lead  and  tin  like  so  much  lanL 

Newton's  mirror  had  7  concave  glosses,  each  ]I| 
inches  iu  diameter ;  one  in  the  center,  the  others  en- 
circling it,  so  as  to  have  a  common  focus.  The  di- 
ameter was  84(  inches,  the  focus  32^  iochea  distant. 
It  vitrified  brick  in  1  second,  and  nulted  gold  in  SO 
seconds. 

Zeicher  formed  his  mirrors  by  pressing  disks  on  a 
hot  convex  former,  to  give  them  their  uurvatnre. 

BuHon  constructed  a  combination  of  140  plane 
mirrors,  each  4x3  inches,  on  a  wo-Hlen  frame  8  feet 
aqoare.  Three  set  screws  to  each  mirror  gave  per- 
fect a^jnstalulit^,  and  the  molt  was  a  vindication 
of  the  probability  of  the  statement  in  r^rd  to 
Archimedea.  With  but-24  of  the  mirrors  in  focus, 
he  lit  pitch  and  tow  at  a  distance  of  66  French  fitet. 
By  a  subaeqnent  arrangement  of  168  pieces  of  plane 
looking-glass,  6  inches  square,  he  lit  beech-wood  at 
150  fm  diatanca  and  melted  a  allver  plate  60 
feet 

His  final  attempts  were  with  a  frame  of  360  plane 
mirrors,  8x6  inches ;  and  one  of  400  mifrors,  6x6 
inches.  Wood  was  kindled  at  210  feet  distance,  tin 
melted  at  160  feet    See  BiTRyiNO-oiAss. 

Pet^jean's  patent  (1856)  is  for  a  process  of  silvering 
by  the  use  ofa  compound  fonn<td  of  nitrate  of  silver, 
ammonia,  and  tartoiic  acid.  The  solution  is  applied 
to  a  polislied  glass,  and  silver  is  precipitated  to  the 
amount  of  about  one  pennyweight  to  each  square 
foot  of  glass.  It  is  then  protected  bj^'a  dark  var- 
nish, ."f  ■ 

Walker  (1869)  uses  the  same  ingredttfhts  in  some- 
what different  proportions.  The  surface  of  the  gloss 
is  thoroughly  polished  with  whiting  and  washed  with 
dtotiUed  water,  when  the  plate  is  heated  to  about 
120*t  and  the  aoludon  applied.  After  the  silver  is 
precipitated  and  dried,  the  plate  is  varnished  with 
iliellac,  and  then  painted  with  a  compound  of  red 
lead  and  litharge  to  protect  the  coating  of  silver. 
See  3iLVSRiN0;  Plati^iizino  ;  Lookino-ulass. 

m'aar.  A  large  auger  for  excavating  earth  in 
wrt  ntuationa,  as  in  ainlcing  holes  for  pier  founda- 
tions. It  is  of  cylindrical  form,  haa  a  protruding 
Hf^  to  enable  it  to  scrape  up  the  noil  as  it  is  rotated! 
and  ia  Hfted  to  the  surface  to  discharge  its  load. 

Tilt  t  nrtnr    A  projecting  bracket  in  the  under 


I  aide  of  the  seat  of  a  church  stalL   It  is  often  more 
or  less  ornamented  with  carvings  of  leaves  and  gro- 
tesiiue  aulfjetits. 
SuB-piok'eL  An  ore  of  arsenic  combined  with 

iron. 

Mi'ter.  A  joint  where  two  pieceii  are  framed  to- 
gether, matched,  and  united  upon  a  line  bisecting 
the  angle  of  junction. 

The  term  forms  a  part  of  several  compound  words 
which  follow  here. 

MltOT-blook.  (Joiuerif.)  One  arranged  for  saw- 
ing piecKs  to  an  angle  of  46*. 

Mi'ter-box.  1.  {PHnivty.)  A  box  in  which 
rules  are  placed  while  the  ends  are  cut  obliquely,  so 
as  to  make  a  miter-joint  with  another  rule. 

2.  {Carpentry.)  A  trough  with  vertical  kerfs, 
which  iutetsect  the  aides  at  an  angle  of  45°,  to  form 
guides  for  a  saw  in  sawing  the  ends  of  pieties  to  make 
miter-ioints. 

Mi'ter-doTe'tail.  {Jmnery.)  A  form  of  con- 
cealed dovetail  which  presents  only  a  single  joint 
line,  and  that  on  the  angle.    See  Dovei'AIL. 

MitsT-diala.  The  transverse  drain  in  the  met- 
aliiwof  a  road. 

Buterad.  (Bootdntiding.)  Said  of  fillet  orna- 
mentation when  the  lines  unite  exactly  at  their 
juurtion  without  overrunning. 

Mi'tered  Bor'dar.  The  edging  around  the  slab- ' 
stone  of  a  bfurth. 

Mi'ter-gaga.  A  ga^  to  determine  the  angle 
of  a  ndter-joint  in  picture-frames,  moldings,  etc 
Fig.  817B  shown  such  a  gt^e,  having  a  pair  of  anna 
hinged  to  a  stock,  on  which  is  a  slulit^;  clamp  that 


JOMr-Gap. 


carries  the  saw-guide,  which  is  connected  by  links 
with  the  said  arms,  so  as  to  allow  them  to  be  placed 
within  and  conform  to  any  angle,  and  insure  at  the 
same  timo  the  proper  position  of  the  stock  midway 
between  the  mid  anns. 

BUtarJnc-maxKflilne'.  1.  {FrinUMg.)  A  ma- 
chine  for  mitering  printers'  mlea,  so  that  their  ends 
may  meet  at  a  miter-joint  Various  adjustments 
are  found  in  the  United  States  patents. 

HeDonaM,  July  8, 18&B  Babcock,  Fabraarr  e,  18B1. 

Orover  and  PcIoom,  Hot  29,  Wallur,  Docember  8, 1867. 
ISea  UitlBh,Jvl;21,186S 

2.  {Jcnmery.)  A  machine  for  mtteriug  or  slanting 
the  ends  of  pieces  which  are  to  be  united  by  a  miter- 
joint  The  machine  illustrated  is  adapted  for  miter- 
ing firama  moldings,  panel  molding  etc   The  irons 
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work  at  ri^lit  anglt-s  to  one  another,  and  cat  tlie 
miters  true  mid  cUan. 

BCter-i'ron.  {Forging.)  A  number  of  ban  of 
■npilar  sliajw  wedged  together  inaide  a  hoop  to  form 
a  fagot  for  n  large  for^ng. 

Bu'ter-joia£  A  joint  formed  by  the  meeting  of 
matching  pieces  in  a  frame,  the  \^rts  uniting  on  a 
line  bidding  the  angle,  which  is  usually  tfO^  but 
not  mrfssarily     See  6  c,  Fig.  S182. 

Mi'ter-plane.  {Joinery. )  a.  A  plane  whose  bit 
is  8et  obliiiuely  across  the  face  of  the  stock,  so  as  to 
make  a  draw-mt. 

b.  A  plane  running  in  a  ruce  bearing  a  certain  an- 

ff^.  8181. 


gular  relation  to  the  fences  or  gages  which  hold  and 
present  the  HtulT. 

In  the  example,  the  plane  works  in  a  groove  of 
the  frame  and  lias  a  cutter  at  each  end.  Pivoted 
ati^ustable  guides  hold  the  stuff  at  any  required  angle. 


mter-poat.    {Hydraulic  Enginttring.)  The 
outer  vertical  edge  of  a  canal- 
lockgate,ob]iquelychamfered  Ik-  SUS- 

to  lit  against  a  similar  sur- 
face on  the  companion  gate. 

Ml'ter-«11L  {Hydra\dic 
£ngineeri)ig.)  A  raised  step 
ou  the  Hoor  of  a  lock-bay 
againrt  which  the  feet  of  the 
lock-gates  shut.  (See  Canal- 
lock.)  The  fiMd  miter-nil 
for  the  head-gates,  and  the 
tail  miter-nll  for  the  taii^ 
gates. 

BUtar-aqnore.  A  hevel-  \ 
aqtiare  whose  blades  are  set 
immovably  at  an  angle  of  j 
46'  with  each  other.  The 
term  is  used  somewhat  looHely 
to  denote  a  Gijuare  whose 
blade  is  adjustable  to  any 
angle.    A  bevel. 

Miter-valTa.  A  valve 
whone  rim  forms  with  the 
face  of  the  seat  a  miter-joint ; 
au  angle  of  45*  with  the  axis 
of  the  valve-disk.  See  Pup-  iDnn. 
PBT-VALVK. 

Ml'ter-wheel.  One  of  two  bevel  wheels  of  eqnil 
diameter,  and  whose  working-faces  have  an  equal 
oblit|uity  to  their  axes,  usually  46°.  See  d,  fig. 
8182. 

Ml'tndl-lanr'.  {Fire-arTtu. )  A  French  form  of 
battery-gun  which  is  loaded  at  the  breech,  by  a 
h\otik  containing  pockets  for  a  number  of  cartridges. 
Theae  are  fired  consecutively  or  in  a  volley.  Charged 
plates  are  kept  in  ivserve. 

The  object  is  to  obtain  greater  accuracy  and 
range  than  are  attainable  by  the  case  or  caDieter 
shut,  discharged  from  eaiinnn.  These  arc  contained 
in  an  envelo|>e  which  in  nijititred  either  by  a  bunt- 
ing chaige  within  or  by  the  force  of  projection,  and 
have  consetiuently  a  tendency  to  scatter  over  a  con- 
siderable area.  The  mitrailleur,  or  machine-gun, 
oil  the  contrary,  sends  a  large  number  of  small  pro- 
jectiles independently,  and  with  precision,  to  a  con- 
siderable distance. 
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The  inremal  machine  with  which  Fieschi  attempt- 
ed to  assassinate  Lonis  Philippe  in  1836,  and  suc- 
ceeded in  killing  eighteen  persons,  including  Mar> 
shal  Mortier,  and  wouuding  a  laiye  number  or  othnrs, 
besides  severely  injuring  himself,  vna  one  or  the  ear- 
liest attempts  with  which  we  are  acqnainted  Tor 
producing  a  simultaneous  diachatge  from  a  number 
of  guD-barrela.  These  were  arranged  side  by  sidf^ 
on  a  bench  or  stand,  aud  fired  by  a  train,  much  as 
in  the  mode  of  firing  barrels  in  a  proving-houae. 

That  firat  tried  in  the  French  service  was  made 
removing  part  of  the  breech  from  a  brass  field- 

Eiece  and  inserting  twenty-five  rifle-barrels,  open  at 
Qth  endii,  into  the  bore  ;  these  extended  back,  so 
that  their  rear  ends  were  Hush  with  the  face  of  that 
part  of  the  breech  in  front  of  the  opening,  into  which 
wan  inserted  a  cane  having  a  number  of  cylindrical 
openings  equal  to  that  of  the  barrels,  and  nlled  with 
cartridges ;  from  these,  by  means  of  an  equal  num- 
ber of  plungers  operated  by  a  hand-screw,  the  car- 
tridges were  forced  into  the  barrels ;  the  charging- 
caae  was  then  removed,  and  replaced  by  a  tiring- 
block  provided  with  a  lock  and  pin  for  each  car- 
tridge, by  which  they  were  succenaively  fired  on 
tnming  a  cylinder  in  the  firin^-bloi:k. 

A  later  form  of  the  weapon  is  shown  tn  Fig.  3183. 
It  haa  37  barrela,  and  am  munition -chests  alongside 
the  gun  on  the  same  axle.  The  37  cartridges,  in- 
tended for  one  charge,  are  contained  in  a  small  box. 
A  steel  [date  with  convHponding  holes  is  placed  on 
the  open  box,  which  is  ttien  reversed,  and  the  car- 
tridges fall  points  foremost  into  their  respective 
holes.  They  are  prevented  from  falling  through 
by  the  rims  at  their  bases.  The  loaded  plnte  is  then 
introduced  into  the  bteech-slot,  and  when  the  breetih 
is  closed  by  a  lever,  a  number  of  steel  pins,  pressed 
by  spiral  springs,  are  only  prevented  from  striking 
the  percQsston  arrangement  in  the  cartridges  by  a 
plate  in  front  of  them.  When  this  cose  is  moved 
slowly  by  a  handle,  the  cartridges  are  fired  one  by 
one.  If  the  plate  be  withdrawn  rapiJly,  they  fol- 
low each  other  so  quickly  that  their  discharge  is  all 
bat  simultaneous. 

The  projectile  weighs  37  grammes,  or  a  little  over 
an.  ounce.  The  charge  of  powder  is  from  6  to  8 
pamif^  The  last  amount  u  that  counseled  by  the 
mventdni. 

The  mitraillenr  of  37  barrels  weighs  180  kilo- 
grammes, or  400  ]>ounds,  without  the  carriage,  and  can 
be  worked  by  two  men.  It  was  found,  however,  at 
Vienna,  in  December,  1869,  that  to  obtain  the  most 
rapid  firing,  or  481  balls  per  minute,  five  men  were 
necessary  to  work  the  piece. 

The  front  carriue  contains  from  48  to  56  boxes 
for  loading,  and  the  two  caissons  hold  1 6  breech- 
plates  furnished  with  cartriilges.  The  mitrailleur 
is,  therefore,  provid.^d  with  2,3ti8  cartridges;  and 
a  battery  of  8  mitrailleurs  can  hurl  on  an  attacking 
column  3,848  effective  projectiles  per  minute. 

Another  form  of  battery-gun  employed  by  the 
French  in  the  war  with  Germany  consists  of  a  series 
of  barreld  arranged  siile  by  side,  the  muzzles  slightly 
diverging,  and  loaded  at  the  breech  by  means  of  a 
rectangular  breech-block  containing  two  rows  of 
chambers,  one  above  the  other.  The  cartridges  are 
inserted  into  the  upper  row  of  chambers  ;  the  breech- 
block, which  turns  on  an  axis,  is  partially  revolved, 
bringing  the  loaded  chamlxTs  in  line  with  the  bar- 
rels, ana  the  machine  is  fired,  while  at  the  same  time 
the  empty  row  of  chambers  is  loaded ;  and  these  op. 
crations  are  repeated  continuously.  The  machine 
was  intended  principally  for  defending  the  flanks  of 
a  column  or  line,  or  the  angles  of  a  anuare.  It  has 
no  carriage  but  ia  mounted  upon  a  light  frame  of 


iron,  with  a  pair  of  hinged  legs  in  front'and  another 
in  rear,  which  are  locked  in  {Msition  for  firing  by  a 
hinged  brace,  and  which  serve  as  handles  for  trans- 
porting  it  from  place  to  place,  two  men  performing 
this  operation. 

The  Btllinghurst  and  Re<iua  battery,  an  American 
invention,  consisting  of  24  rifie-barrcis  arranged  on 
an  axle,  and  capable  of  paniUel  or  diverging  fire,  was 
in  use  in  the  United  States  service  in  1861. 

The  Abbertiui,  one  of  the  forms  of  this  weapon  in 
use  in  Europe,  has  ten  barrels  similarly  arranged ;  the 
working  of  the  machine  being  performed  by  a  crank 
which,  through  intennediate  devices,  convc^ys  the 
cartridges  to  the  bHrrpl.-j  from  the  box-like  magazine 
at  the  rear  of  the  harreb  upon  the  mounti^d  frame 
or  carriage.    The  barrels,  after  each  discharge,  are 
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cleaned  by  special  appliances;  the  entire  number  of 
barrels  can  be  discharged  from  eighteen  to  twenty 
times  a  minute. 

Hotchkiss's  mitrailleur  is  a  bundle  of  rifled  can- 
non, throwing  exjilosive  shells  weighing  23^  ounces 
at  the  rate  of  60  m  48  seconds.  It  is  mounted  and 
rotated  like  the  Oatling  gun,'  but  the  loading  and 
firing  apparatus  differ  from  the  Utter.  It  has  been 
tried  experimentally  in  France  and  Italy. 

Taylor's  machine-gun  is  shown  at  Fig.  3185. 

The  charging- blocks,  one  of  which  is  nhown  on 
the  shelf  on  the  trail  of  the  gun,  are  filled  with  car- 
tridges automatically  from  a  magarine  carried  in  the 
caisson,  the  magazine  having  chambers  correspond- 
ing with  those  in  the  chat^ng-block,  and  contain- 
ing springs  to  press  the  cartridges  forward.  The 
rear  view  shows  the  gun  open  to  receive  the  chaige. 
The  handle,  seen  ia  a  vertical  position,  is  attached 
rigidly  to  a  sleeve,  which  has  a  concentric  reciprocat- 
ing movement  of  about  90°,  and  imparts  a  longitu- 
dinal movement  to  the  breech-block  and  coscabel  by 
means  of  studs  projecting  from  the  interior  of  the 
sleeve  into  spiral  grooves  in  the  sliding  breech.  The 
charge-block  being  inserted,  the  handle  is  drawn 
down  into  horizontal  position.  The  rotation  thus 
imparted  to  the  sleeve  closen  the  breech -chamber, 
slides  the  breech  forward,  preasiug  and -locking  the 
block  firmly  against  the  rear  of  the  barrels,  and,  by 
nieauii  of  plungere  projecting  from  the  front  of  the 
breech,  forcing  the  cartridges  partially  through  the 
block  and  into  the  barrels.  The  front  view  shows 
the  arm  with  its  breech  closed  in  readiness  for  firing. 
The  discharge  may  be  effected  simultaneously  in  all  of 
the  l)arrels  by  depressing  the  longitudinal  lever  which 
projects  backwom  from  the  breech,  and  carries  a  pnwl 
adapted  to  catch  and  suddenly  release  a  sliding 
hammer  concealed  within  the  cascabel.  The  ham- 
mer is  then  driven  forward  by  springs,  striking  all  the 
firing-pins  at  once.  The  hnrrets  can  be  discharged 
in  succession  by  means  of  the  crank  shown  at  the 
side  of  the  breech.  Thtfi  crank  rotates  a  tappet  or 
cam-wheel  arranged  to  retract  and  release  all  the 
firing-pins  in  aoccession.    The  barrels  are  arranged 
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in  concentric  circles  Ht  back,  but  ilivergti  stifflitly 
forwanl  so  ks  to  8]in!iul  the  fire  in  a  horizontal  plane. 

The  empty  rtirtridfte-shells  are  hcU  by  the  cliar^- 
block  and  withdrawn  with  it. 

Mlt'tao.  A  hand  coverinf;,  with  one  cell  for  the 
thumb  and  another  which  coiitainn  all  the  fingers. 

It  is  a  common  and  evident  plan  with  clumsy 
manufacturers  or  material,  or  fur  the  warmth  of 
association  of  the  tingcra,  to  give  the  latter  a  com- 
mon compHrtini'nt  and  a  spitcinl  poeket  for  the 
thumb.  Abbe  Hue  found  the  Tartarian  glovwithufl 
made.  As  a  Frenchman,  he  was  nurprivd ;  but 
these  fellows  had  not  been  battling  with  winds  fresh 
from  Silieriit  for  so  long  to  no  purpose. 

BClxed  Fab'iioi.  Those  in  which  two  or  more 
fibem  are  combined.  The  varieties  are  numerous  ; 
8Ui:h  as  tweeds,  poplins,  cassinfts,  etc. 

Mix'ing.  1.  {Chah.)  UnUiug  wool  of  different 
colors  for  riiixed  cloth,  catli-d  mtdUya. 

2.  Intimately  compounding  ingredients  by  sttr- 
ti»a  to9:nthpr,  or  ]>assing  together  through  meveo. 

BClx'lng-nia-oblne'.  Foole'n  machine  for  mix- 
ing  chemicals  fertiliiers,  etc.,  consists  of  a  pan  a, 
tile  upper  edge  of  which  is  flanged,  eonstituting  a 
circular  tootiied  r^ick,  engaged  by  a  gear-wheel  on 
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the  same  shaft  with  the  wheel  b,  and  turned  by  a 
wheel  c  on  the  driving-pulley  shaft.  A  circular  pt«- 
jection  on  the  bottom  of  the  pan  fits  a  groove  on  the 
base-plate  d,  serving  to  steady  the  pan  during  its 
rotation  ;  this  may  contain  a  lubricant.  The  stir- 
rers or  rubbers  e  e  and  scraper  /  are  attached  to  an 
upright  shaft,  turned  within  the  sleeve  gon  the  arm 
A  by  bevel  genrs  on  it  and  on  the  pulley  shaft.  By 
this  means  they  are  constantly  rotated  during  the 
revolution  of  the  pan.  When  a  charge  of  material 
is  thus  thoroughly  miied,  the  plug  i  is  removed  by 
lifting  the  lever      when  the  materiid,  guided  by 


the  scraper,  passes  through  the  central  apertHit  into 
a  discharge-pi  I  »e,  ov  s  vessel  prepared  to  receive  it 

Mlx'ing-ftleTfi.  One  h^  which  ingredients  an 
intimately  combined  bv  sifting  togrther. 

Mis'sen.  (Nauiical.)  The  aftermost  mast  in  a 
three-mahted  ship,  or  in  those  two-masted  shipfi  in 
which  the  forward  mast  is  the  larger;  such  as  the 
ketch  and  yaurl. 

The  main  is  always  the  larger  mast  When  the 
lai^r  mast  in  a  two-masted  vessel  is  foreard,  the 
one  abaft  is  the  miKen;  when  the  laiger  mast  ii 
■iMftf  the  one  nearer  the  bowfi'is  the /orc-mafit. 

The  wonl  Miizfen  indica  testhe  relation  ofmany  parts, 
AS  v>i:xm-top,  viiszcH-shronds,  tnizxen-rigging,  etc. 

The  bmtaveTiturr  mixzen  is  a  second  or  additionil 
niizzeD-mist  employed  in  bome  ships  wi^  foar 
masta. 

Moat.  (FortifiaUion.)  A  ditch  around  a  rampart 

Moo'ca*«ln.  A  deer-skin  sAndal,  the  Mile  and 
upper  of  which  are  formed  of  one  piece  of  leather. 

The  Indian  process  is  as  follows  :  The  akin  is 
stretched  and  dried.  The  brains  are  dried  in  the  sun. 
The  skins  are  soakeil,  hair  removed  by  a  knife,  placed 
with  the  brains  in  a  pot  and  heated'  to  about  100*. 
The  skins  are  taken  out,  wrung,  stretched  witii  lines 
and  pegs,  and  persistently  rubbed  with  a  hard  stODf 
to  soften  them.  Among  eome  tribes  the  leather  is 
softened  by  mastication.  The  squaws  of  coune  do 
the  chewing.    See  Pac. 

Mook  Gold.   A  yellow  alloy.    Factitious  gold. 
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See  also  Jewrlrrs'  Allotb,  page  63. 
Mock  Plat'l-nam.   Bran,  8  ;  zinc,  5. 
MookBU'Twr.  Awfalte-meUlaUoyfor  jemlan 
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See  also  Albata;  Britanxia-xetal  ;  Pkwtek; 
BlDQEHV-WAnE;    POT-HKTAI.;   SPECULirH-METAL  ; 

asil  tables,  pages  S2  -  65. 

We  read  of  ou«  copper  alloy  in  Stnlx^  called  by 
him  a  mock  ailrer  {Pmid  arffj/rum).  It  ia  not  clear 
whether  the  atone  which  waa  added  to  the  copper 
waa  an  ore  of  nictcrl  or  norm  other  white  metal.  He 
callfl  the  alloy  oreiehalcum.  Rraas  and  bronze  were 
well  known  to  him,  and  this  alloy  was  of  a  white 
color. 

Mod'al.  1.  A  pattern,  naually  on  a  diminatiro* 
amUf,  of  a  work  winch  has  been  or  is  to  be  done. 

Workinft-models  are  diminutire  machines,  with 
an  the  parts  capable  of  itorfonning  work  on  a  scale 
pmporuoned  to  their  sizii. 

The  best  and  largest  collection  of  mechanical 
modula  in  any  country  or  time  vt  th  it  in  the  UiuKhI 
States  Patent  Office,  where,  since  183S,  have  been 
deposited  the  models  accompanying  about  200,000 
applications  for  intents,  exceptins  in  that  small 
proportion  of  the  inTentions  consiauiig  of  processes 
ana  compounds  in  which  no  model  is  required.  The 
model  SMoon  occapies  the  whole  upper  floor,  a  cir- 
eait  of  2,000  feet,  the  cas(«  beini;  arranged  on  both 
hides  of  the  four  long  halls  euciruliug  the  build- 
ing.   The  cases  are  in  double  tiers  with  galleries. 

logenioaa  mechanics  in  all  ageit  of  the  world  havo 
deroted  much  time  and  skill  to  the  minofketare  of 
minate  mechanical  derictts.  "In  the  twentieth 
ycir  of  Queen  Elizabeth,  a  blacksmith  named  Mark 
Scaliot  made  a  lock,  consisting  of  eleven  pieces  of 
iron,  steel,  nnd  bmsa,  all  of  which,  together  with  a 
key  to  it,  weighed  but  one  gmin  of  gold.  He  also 
made  a  chain  ^  gold,  consisting  of  forty-three  links, 
and  having  fastened  this  to  the  before-mentioned 
lock  and  key,  he  pat  the  chain  about  the  neck  of  a 
flea,  which  drew  tnem  alt  with  ease.  All  these  to- 
gether, lock  and  key,  chain  uid  flea,  weighed  only 
one  grain  and  a  half. 

"Oawaldns  Norhingerua,  who  waa  more  famous 
even  than  Scaliot  for  his  imniite  contrivances,  is 
said  to  have  made  sixteen  hnudred  dishes  of  turned 
ivonr,  all  p«*rfect  and  complete  in  everr  part,  yet  so 
BmaU,  thin,  and  slender  that  all  of  thflm  wen  in- 
clnded  at  once  in  a  enn  tamed  ont  of  a  pepmrcom 
of  the  common  nze.  Johannes  Shail  of  Mitelbranch 
carried  this  wonderful  work  with  him  to  Rome,  and 
showed  it  to  Pope  Paul  V.,  who  saw  and  counted 
them  all  by  the  help  of  a  pair  of  spectacles.  They 
were  so  little  as  to  be  almoat  invisible  to  the  eye. 

'■Johannes  Ferrarins,  a  Jesnit,  h'ad  in  his  posses- 
ion cannons  of  wood,  witli  their  carriagea.  wheels, 
and  all  other  military  furniture,  all  of  which  were 
also  contained  in  a  peppercorn  of  the  ordinary  size. 

"  An  artist  named  Claudius  Oallus  made  for  Hip- 
polytus  d'Este,  Cardinal  of  Ferrara,  representations 
of  sundry  Urds  utting  on  the  tops  of  trees,  which. 


bv  hydraulic  art  and  secret  conveyance  of  water 
through  the  trunks  and  branches  of  the  trees,  were 
made  to  sing  and  clap  their  wings  ;  but  at  the  sud- 
den appearance  of  an  owl  out  of  a  bush  of  the  same 
Hrtihce,  they  immediately  became  all  mut«  and  si- 
lent." —  fyorld  of  IVonder. 

Boverick,  the  French  artificer,  made  a  chain  of 
two  hundretl  links,  with  its  jiadlock  and  key,  all 
weighing  together  leas  than  the  tliird  part  of  a  grsin. 
He  waa  also  the  maker  of  a  landeau,  which  opened 
and  shut  by  spriiiga.  This  miniature  equipage,  with 
six  horaes  attached  to  it,  a  coachman  seated  on  the 
box,  with  a  d(^  between  his  legs,  four  inside  and 
four  outside  passengers,  a  postilion  riding  one  of  the 
four  horses,  was  drawn  with  all  the  ease  and  safety 
imaginable  by  a  flea, 

A  writer  in  the  "  Gentleman's  Magaane  "  gives  the 
following  account  of  a  visit  to  the  model-making 
workshop  of  Thomas  Smith,  on  the  Surry  side  of 
the  river  Thames,  near  Lambeth  Palace,  London. 

"  Banning  with  the  laiver  of  bis  productions,  the 
first  otgeet  to  which  he  directa  our  attention  is  a 
small  stesni-pumping  engine  for  woiking  a  table 
fountain.  All  the  ^jancts  that  pertain  to  a  great 
pumping-engine  ace  to  be  fonnd  in  this  diminutive 
model.  Tliere  was  even  the  gage  glass  on  the  front 
of  the  boiler,  as  slender  as  a  good-sized  needle,  and 
fitted  with  taps  at  each  e.nd,  in  the  nozzles  of  which 
a  pin  could  hardly  be  innerteil.  The  whole  thing 
worked  to  ]>erfection,  without  rattling  or  any  escape 
of  steam  fmn  the  mgine  or  water  from  the  pumps, 
and  will  throw  a  small  jet  of  water  in  a  distant  put 
of  the  room  to  a  hight  of  twelve  feet. 

"  At  the  time  of  our  visit  a  number  of  diminutive 
garden-pumiw,  small  enough  to  be  carrie<l  in  the 
waistcoat-pocket,  are  scattered  over  the  work-benches 
in  various  stages  of  completion.  These  are  for  the 
use  of  Bj^nta  and  commercial  travelers  tBulin^  with 
such  articles.  Bat  the  abova-desciibed  cariosities 
are  huge  compared  with  those  next  set  before  us. 
We  are  introduced  to  a  model  of  the  famous  '  Oreat 
Britain,'  made  to  a  scale  of  Vtf  of  ^  inch  to  the 
font,  so  that  the  length  of  the  model  ia  about  8  inch- 
es, and  the  breadth  about  1^  inch.  It  is  full-ri^ed, 
with  six  masts  and  their  accompanying  spars,  and 
all  the  hatchways  and  deck  fittings.  The  deck  of 
this  tiny  vessel  is  lifted  off  and  a  magnifier  is  handed 
to  us  ;  this  resolves  a  little  heap  of  metal  scraps  into 
an  accurate  model  of  the  original  engines  with  which 
the  *  Great  Britain '  was  fitted.  So  small  is  this  model 
that  it  stands  upon  less  apace  than  the  area,  a 
shilling.  An  annular  trough  of  water  Is  [ffodnced, 
and  the  ship  ia  launched  into  the  watery  circuit. 
A  tap  is  turned,  and  compressed  air  rushes  throngk 
a  tube,  and  off  goes  the  tiny  ship  to  circumnavigate 
its  tittle  sea.  The  total  weight  of  the  boat,  with 
deck  and  rigging,  engines,  boiler,  and  all  entire,  is 
less  than  a  troy  ounce  I  The  actual  weight  of  the 
working  part  of  the  engines  —  that  is,  aJl  excqit- 
ing  the  boiler  —  is  just  that  of  a  sovereign." 

One  of  the  tiniest  woriting  models  in  the  world  is 
now  in  the  possession  of  John  Penn  (of  Greenwich), 
the  eminent  maker  of  the  great  engines  of  which  it  is 
the  reduced  counterpart.  It  will  stand  on  an  Eng- 
lish .silver  Srf.  piece;  it  really  covers  less  space,  for 
its  Imse-plate  measures  only  f  of  a»  inch  by  about 
iV-  The  engine*  are  of  the  trunk  form  introduced  by 
Penn  ;  the  cylinders  measure  ^  of  an  inch  in  diam- 
eter, and  the  tmnk  The  length  of  stroke  is 
v'o  of "  an  inch.  They  are  fitted  with  reversing 
gear,  and  are  generally  similar  in  design  to  the 
great  machines  with  which  ships  of  the  "  Warrior" 
class  are  et^uipped.  From  the  extreme  smallneas  of 
this  model  a  few  minutiaa — such,  for  instance,  as 
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the  air-pampa  —  linvf  neceunrily  been  omitted; 
m  small  are  nonte  of  the  parts,  toat  they  reqaira  a' 
I«werfut  magnifying-glaas  to  see  their  form.  The 
screws  which  holil  the  membew  together  are  only 
a'n  of  an  inch  iu  ilianwter,  and  thetie  are  all  duly 
furnished  with  hexagonal  nuta,  which  can  be  loos- 
foed  and  tighteneii  by  a  Liliputiwi  spaaner.  The 
whole  wdgbt  of  tiie  miMlel  is  less  tiun  a  tbreepennr- 
{liefte, 

A  Bteam-pump,  consisting  of  a  steam  and  water 
cylinder,  made  by  Charles  Ft<:htel  of  Philadelphia, 
in  1860,  was  auxiliary  to  a  modifl  of  a  steam  fire- 
engine.  The  sbtam-cylinder  wast  ^  of  an  inch  in  di- 
ameter, and  the  whole  affair  would  go  into  a  Common 
thimUe. 

2.  inuUe  AH.)  The  inTention  of  the  art  of 
modeling  in  clay  is  attributed  to  Dibataden  the  Co- 
rinthian,  about  985  B.  c.  Hin  itniighter  traced  the 
nroiUe  of  her  lover,  by  his  shndow  on  the  wall ;  and 
ner  father  tilled  up  triR  outline  with  clay,  which  ho 
afterwards  baked.  Had  Pliny  known  mora  of  Egypt 
and  Phtnnieia  htt  might  have  made  a  better,  state- 
ment Pots  and  lamps  hiad  been  made  in  nide  re- 
semblance of  faces  and  lignrm  for  unknown  aoes  past, 
liltrnria,  from  which  Rome  received  her  agncnlture, 
tin*!  arts,  armor,  m.^tal- working,  astronomy,  naviga- 
tion,  measurements,  coins,  weights,  furniture,  drttss, 
habits,  and  medicin<>s,  was  |lso  her  mistress  in  the 
ceramic  art.  Oeodetical  models,  in  which  the  con- 
tour of  the  esfth  is  shown  in  ralief.  are  among  the 
mo.it  interesting  of  all  geographical  representations. 
TIm  mountains  of  Switzerland  were  moileled  in  mini- 
ature, by  Oeueml  Pfitf^r.  In  mideling  a  tract  of 
country,  it  is  nsual,  as  in  plotting  a  profile  of  a  route, 
to  exa^erate  the  hights  to  mske  them  more  ob- 
siinrable.  With  such  vast  precipices  and  eminences 
lis  Switzerland-  atTords,  the  necessity  for  vertical  ex- 
aggeration is  not  so  great ;  bnt  it  is  apparent  tliat  la 
n  modeled  mnp  of  a  country  200  miles  sqaar^  hav- 
ing no  elevation  exceeding  1,760  feet,  a  rise  of  ^  of 
an  inch  on  a  surface  16  fei^t  sfioare  {due  inch  to  the 
nule)  would  not  be  readily  seen.  The  insignificanoo 
of  the  elevations  on  the  earth's  crust,  compared  with 
the  area  of  the  surface,  is  not  generally  appreciatetl, 
and  it  is  common  iu  filotting  profiles  of  roatei  as  in 
modeling  the  superficies,  to  give  ths  rises  and  ele- 
vations ten  tim^s  their  actnal  proportion.  This  is 
to  render  them  more  risible.  The  laq(«st  attempt 
at  geographical  modeling  was  by  Mr.  Wyld,  in  his 
globe  erected  in  L^cester  Siuare,  Ixindon,  1851  -  53. 
(See  Olobb.)  The  interior  surface  (for  conveniencj 
of  general  view)  was  modeled  to  represent  the  chains 
of  monntains,  table-lands,  river  valleys  aDil  depres- 
Hions.  It  was  executed  in  sections,  and  eastings 
therefrom  were  afterward  associated  on  the  interior 
uf  a  vast  shell,  and  painted. 

Models  of  towns  and  ancient  buildings  in  wood, 
rdaster,  and  cork  have  excited  mnch  attention  and 
interest,  and  are  common  in  mnseums. 

Mod'el-dn^board.  A  board  used  in  loam- 
mohUns  to  give  shape  to  the  mold. 

Mod'sl-ing-plane.  A  short  t^e  nsed  in  plan- 
ing rounding  surfaces.  It  has  a  length  of  from  1  to 
5  inches,  a  width  of  from  ^  to  2  inches.  The  inma 
are  from     to  IJ  inches  wide. 

Mod'er-a'tor.  (Optics.)  A  device,  known  as 
Uaiuey's,  consistinj;  of  a<i  opal  ^lass  or  ground  glas-s 
to  moderate  and  (liaise  the  lif^t  pasatng  from  a 
lamp  to  an  object  on  the  stand  of  ^e  microscope. 

Mo-dllUon.  (Archit^dtire.)  a.  An  ornamental 
comole  beneath  the  corona  in  some  orders. 

b.  One  of  the  large  finwers  in  a  soffit  or  coved 
ceil  ing. 

Mod'nle.l.  AmeasnreofproiKtition.  SesHoDVLl's. 


2.  The  lower  diameter  of  the  shaft  of  a  column. 
Mod'uJni.   In  mechanics,  a  coefficiait  of  sotiie 

specified  forxMi  or  property, 

"  Modulut  of  a  machine,  a  formula  expressing  the 
work  which  a  given  ntachine  can  perform  under  the 
conditions  involved  in  its  construction.  The  rela- 
tion between  the  work  done  on  a  machine  by  the 
moving  power  and  that  yielded  at  the  woning 
points,  either  constantly,  if  its  motion  be  nnifonn, 
or  in  the  interval  of  time  which  it  ocmpies  in  ptMh 
ing  from  any  given  velocity  to  the  same  velocity 
again,  if  its  motion  be  variable.  Called  also  the 
ejicitjtcy  of  the  machine. 

"  Modulut  oj  eladicHjf,  the  RHwnue  of  the  elastic 
form  of  any  substaneej  rxpmsed  by  the  ratio  of  a 
pressure  on  a  fpven  nnit  or  the  anbrtaDCe  to  the  le- 
companying  compression.  Or  an  expressioa  of  the 
force  which  would  be  necesearytoelongateaprihrnstie 
body  of  a  transverHc  section  equal  to  a  given  unit, 
or  to  compress  it  within  the  limits  of  its  elasticity. 

"ModuluB  o/  THjitUft,  the  measure  of  the  fom 
net-efMrT  to  break  a  nvrn  snbstance."— -Rakxikl 

Mo'ct-lon.  RnbSe  stone  ftlled  in  between  the 
facing  walls  of  a  stmctare,  or  between  the  spandTeli 
of  a  bridge.  It  consists  of  clean,  broken  stone,  and 
where  itholds  an  important  position,  as  in  the  latter- 
mentioned  case,  it  is  laid  in  nmrtar,  and  by  banlen- 
ing  beromea  equal  to  a  solid  mass  of  stone. 

Molu^.  (Pabrie.)  From  a  Hindoo  word.  n. 
A  fabric  made  from  tlw  fine,  white,  silky  hair  ef  tbe 
Angora  goat  and  alHed  species.  Sometimes  called 
camlet  The  hair  is  said  to  be  produced  in  iierfect 
quality  in  no  place  excepting  An^^  in  Asia  llinor, 
and  has  long  been  a  valoiAle  artkde  of  export  fhnu 
that  place. 

b.  A  wool  and  cotton  goods  made  in  imitation  vt 
the  above,  in  mixed  colors  or  fdain. 

MoUw*  The  metallic  oxide  adhering  to  the  ^s» 
whlrh  is  knocked  from  the  end  of  the  blow-pipe. 

Moiliaail  {Fort.)  A  small,  flat  bastion  raised 
in  front  of  an  intended  fortification,  to  defend  it 
against  attacks  by  small-anns. 

Moire.  Watered  or  clouded  silk.  The  thick  lilk 
goods  is  dam|ied,  folded  in  a  peculiar  manner,  and 
aiilijeeted  to  great  pressure,  say,  fttim  60  to  1 00  tons. 
"  Oreen  watered  moyre  "  is  inentioiied  by  Pepys  in 
his  Diary,  1660. 
Moire  Au-tiqn«'.  (^iririe.)  Ahenvy.wateredsOk. 
Moire  Met'al-liqve'.  Tin  plate  which  has 
Ix-eii  acted  on  tiy  an  acid,  so  as  to  display  by  re- 
flectetl  light  the  crystalline  texture  of  the  tin. 

A  surface  of  tinned  inm  it  rinsed  in  an  alkali  wa- 
ter, dried,  warmed,  washed  in  a  solution  of  nitric 
and  hydrochloric 


acid,  dinted  in 
water,  wasned',and 
dried.  It  is  then 
covered  with  col- 
oml  varnish.  A 
film  of  peculiar 
crystallization  is 
produced  in  larger 
or  smaller  pat- 
terns, Bcconling 
to  the  mode  of 
applvingthe  acid. 

Mo-lee'eee- 
gate.  A  faucet 
with  a  sliding  lip 
at  the  discharge 
end,  to  cut  off  the 
flowpositively  and 
prevent  drip. 

Mold.  The  ma- 
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trix  ID  which  ui  otgect  is  cast.   A  tnoplet  or  shaper 
which  *n  olgect  is  tested  for  shape  or  marked 
toadiape. 

1.  (Founding,)  Molds  fra  casting  am  of  several 
kuids :  — 

Open  mnidt,  into  which  the  ntetal  is  poured, 
thu  upper  aar&ce  of  the  fliiiil  metal  assuming  the 
horizontal  pontum.  Such  an  ingots  and  some  other 
objects.  ' 

CloK  mobb  metal  or  plaster  of  Parisa  with  In- 
gatea  hv  which  the  molten  metal  enters.  Sueh  axe 
the  inolds  for  inkstands,  cannou-balls,  bullets,  tyi>e, 
aud  varioos  other  articles  made  of  lead,  tia,  zinc, 
Aiul  their  alloys  whiiJi  fuse  at  a  moderate  heat. 

CUm  mold»  of  mmd,  in  which  artictes  of  iron, 
brass,  broiue,  etc,  are  east.  This  is  the  ordinanr 
fimndiy  wortif  and  inelades  maohinen',  stoves,  ord- 
iitace,  and  Xhs  tnnltitndfl  of  articles  of  domestic  and 
a;;riciiltDral  hardware. 

Loan-work  easting,  in  which  the  mold  is  built 
v\\  instead  of  being  nimmed  around  a  pattern,  sab- 


Flg.  8188. 


Kqniintly  withtlrawn.    This  is  nsHti  in  easting  eyl- 
indnv,  tanks,  bell«p-or  onlnance  of  very  lat^  mae. 
For  spedfie  index  see  FouNDmo. 


a  is  a  mold  of  a  car-wheel  in  sand,  shown  In  seo 

tion. 

6  is  a  seetiott  showing  several  email  articles  par- 
tially imbedded  in  the  drag  or  lower  poilaon  of  tlie 
mold. 

e  is  8  view  of  an  article  with  ondercut  portions 
re(|uiriiig  a  peculiar  treatment  by  core  pieces,  which 
are  taken  away  to  reinove  the  pattern,  end  laid  back 
.again  before  (dosing  the  mold. 

d  ia  a  metalUo  mold  for  Initaniua  and  pewter 
ware. 

e  is  a  fladc,  the  drag  and  cope  being  separated  to 
show  the  parts.    See  Flask. 

/  shows  a  porUon  of  the  same,  with  the  parts  of 
the  flask  fastened  hy  a  clamp. 

tj'isaiiancient  mold  for  bronze  knives,  found  in  the 
lake  of  Brieone,  and  belonging  to  a  period  of  several 
thousand  years  past  It  is  a  gray  sandstone  of  great 
porosity,  and  has  corresponding  noles  for  the  recep- 
tion of  wooden  p^  to  keep  the  parts  of  the  mold  in 
place.    It  is  about  12  inches  long. 

Roman  coins  were  (nimetimes)  cast  in  molds,  hol- 
lowed out  in  a  kind  of  8ton&  Molds  were  also  nsed 
in  making  pottery,  pastry,  cheese,  bricks,  pis^  walls, 
shoemaker's  lasts. 

The  inveDtion  of  molds  for  the  casting  ot  .wax 
figares  is  ascribed  to  Lysistratna,  about  828  b.  c. 

{r  A  are  molds  for  paperjmaking. 
is  a  plasterer's  mold  for  uhaping  cornice. 

The  fusiMIity  of  metals  and  alloys  is  the  basis  of 
the  founder's  art,  and  furnishes  one  means  by  which 
they  are  given  the  varied  forms  which  fit  them  for 
apn^eatton  in  the  arts. 

The  softer  metals  and  alloys,  such  as  lead,  pewter, 
type-metal,  britannia-meta^  and  even  ziuc,  are 
osaally  cast  into  metallic  molds  which  are  used  over 
and  over  again  ;  but  in  a  more  restricted  sense  mold- 
ing embraces  ^e  formation  of  molds  tn  sand  siid 
loam  only,  and  the  filling  of  such  with  metals  and 
alloys  fiuiiig  above  a  red  hevti  u  cast-iron,  bnuw, 
gun-metal,  bell-metal,  etc  In  all  Uiese  cases  the 
mold  txD  be  used  but  onoe  ;  after  ponring  and  cool- 
ing it  is  broken  up  to  get  out  the  casting  part  of 
its  sand  only  being  used  anun. 

The  trade  of  the  iron-niMder  is  distinct  from  that 
of  the  hraas-molder  (who  also  deals  n-ith  gun  and 
bell  metal),  bat  the  methods  employed  are  so  nearly 
identical,  that  a  distinction  in  describing  the  sev- 
eral operations  is  not  necessary. 

a.  Molds  are  made  in  gremsand,  dry-aand,  and 
loam.  For  the  lirat  two  a  pajlem  is  required  ;  in 
the  latter  it  is  generally  dispensed  with. 

Pattents  are  mostly  made  of  wood,  although  brass 
and  iron  are  also  common,  especially  when  lat^ 
numbers  are  required.  A  pattern  always  represents 
the  appearance  and  dimensions  of  the  casting  as  far 
as  its  external  surface  is  concerned.  This  is  also 
frequently  true  of  its  internal  surface,  but  not  in- 
variably so,  dry-sand  cores  made  apart  from  the 
pattern  being  often  introduced  to  form  the  cavitiet 
and  internal  spaces  require<L  (See  C'oRJS.)  Patterns 
are  sometimes  made  in  two  or  more  jueces  bsteued 
together  hy  pins  or  dowels,  the  ol^ect  being  to  facil- 
itate their  removal  from  the  sand. 

The  term  green-aand  molding  is  employed  to  ex- 
pma  the  fact  that  the  sand  in  used  pretty  mucli  in 
its  great  or  natural  stete,  and  is  not  subjected  to 
any  drying  or  baking  process  before  casting ;  it  is 
the  metht^  followed  for  the  great  mass  of  oastuiga^ 
both  iron  and  brass.  The  sand  for  this  purpose  is 
kept  damp,  soffielMitty  so  to  ball  into  a  compact 
mass  when  sqneesed  in  the  hand,  but  it  must  not  be 
wet,  or  approikch  that  condition. 

"Die  mtm-mdier  keeps  his  sand  in  a  molding 
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troo^h  or  bin,  over  which  he  works  ;  small  castings 
forming  the  Imllc  of  his  work  :  bat  in  an  iron  foun- 
dry the  whole  floor  to  a  considersble  depth  is  fonned 
of  olttMnd,  and  on  this  the  surplus  qoaotity  for 
use  is  gathered  together  in  larj^  mounds. 

In  woridn^  from  a  pattern  in  ^«en-aand  the  ob- 
ject in  view  is  to  prodnce  in  the  finely-  packed  sand 
a  cavity  identical  tn  form  with  that  of  the  pattern  ; 
the  same  being  afterwards  fillml  with  molten  metal 
and  left  to  cool.  To  accomplish  this  the  workman 
is  provided  with  a  large  assortment  of  fiaO^t,  or 
mtuding-bcarfs  of  the  most  various  dimensions  ;  they 
are  designed  to  hold  the  sand  osed  in  making  tlie 
molds.  Small  flasks  an  dmply  rectangular  frames 
resembling  ordinary  boxes,  but  without  either  top 
or  bottom ;  each  part  being  S  to  6  inch(>s  high. 
They  ai«  connected  together  generally  in  pairs  (ofVn 
three  or  more),  by  ritady-piiu,  which  allow  of  their 
separation  when  full  of  sand,  and  their  restoration 
to  exactly  the  same  rehttive  position  afterward, 
liti^ge  flasks  are  provided  with  cross-bars  at  suitable 
lUatances  to  prerent  the  saifd.  which  has  been 
lamTned  into  them,  front  falling  out  of  its  own 
weight,  or  rising  from  the  upward  pressure  of  the 
fluid  metal. 

In  this  country,  flasks  are  fr^uen  tly  made  of  wood ; 
only  in  the  laiver  foundries  is  iron  used  to  any  ex- 
tent ;  but  in  Europe,  and  especially  ia  England, 
wooden  boxes  are  mrdy  seen.  Even  where  iron  ia 
always  used,  wooden  eross-bars  are  fVeniiently  em- 

{doyed  with  advantage,  as  they  admit  of  being  readt* 
y  cut  away  to  suit  patterns  of  unusual  form.  The 
lower  side,  or  drag,  nas  generally  only  flat  bars  con- 
necting its  lower  edges,  so  that  it  can  be  lifted,  but 
not  turned  over  after  it  is  once  full.    See  Flask. 

The  following  description  will  serve  to  illnatrate 
the  principles  which  govern  and  guide  the  molder 
working  in  gieen-sand.  One  flask  being  <laid  with 
Its  lugs  upiiermost  is  Ailed  and  rammed  up  with 
old-^ind,  and  stricken  off  level  with  the  joint  of  the 
Rssk ;  this  is  called  a  falae-part.  If  now  the  ob- 
ject to  be  molded  has  an  elliptical  form,  as  shown  in 
section  b  e,  tig.  S188,  the  sand  in  the  false-part  is 
eut  away  roughly,  so  as  to  imbcxl  one  half  of  the 
pattern.  Some  dry  ^artiiig-mnd  is  next  scattered 
ever  ,the  smface.  This  adheres  to  the  damp  *sand, 
and  prevents  any  union  between  such  a  surface  and 
any  other  sand  subsequently  rammed  upon  it.  After 
the  parting-sand  ia  blown  off  the  exposed  jiart  of  the 
pattern,  the  other  side  or  drag  is  put  on,  its  steady- 
pins  entering  the  holes  in  the  lu^  of  the  false-part 
easily,  bat  without  shake.  Newly  prepared  sand, 
^leinff-aanil,  is  next  sieved  over  the  pattern  in  suffi- 
cient quantitv  to  cover  it  completely ;  the  box  is 
filled  with  ola-sand  from  the  floor  of  the  shop,  and 
is  carefully  rammed  up  and  stricken  off.  After  pro- 
vision is  made  for  the  escape  of  gases  from  the  sand 
by  prodding  it  all  over  with  a  sharp-pointed  steel 
wire,  known  as  a  ven^wtre,  the  two  flasks  are  held 
together  and  tnmed  over  on  a  bed  prepared  for  the 
drag  upon  the  floor,  or  on  a  flat  board  if  the  boxes 
are  smalt,  and  the  false-part,  having  done  its  work, 
is  lifted  off  and  emptied.  An  exact  parting  is  now 
made  with  the  troWel  along  the  median  line,  if  the 
casting  be  symmetrical,  the  damp  facing-sand  being 
added  to  or  cut  away  sharply  up  to  the  pattern  as 
occasion  may  require.  The  parting-line  is,  as  a  gen- 
eral rale,  tluit  line  npon  the  pattern,  as  it  lies  in  the 
Band,  above  and  below  which  the  aides  of  the  pat- 
tern mn  inward  from  the  perpendicular.  This  is 
firequentlT  an  nndulating  line,  but  the  parting  sur- 
face always  runs  from  it  in  all  directions  to  the  hori- 
zontal edge  of  the  box.  Parting-sand  is  nowatrewn 
over  tiie  wh(^,  and  tha  surplus  blown  ofl*.    The  up- 


per flask  or  eepe  bdng  replaced,  a  short  cylindrical 
runner-ttidc  is  thrust  iuto  the  saiMl  of  the  lower  jiart 
at  a  convenient  distance  from  the  pattern ;  ftcinfi- 
sand  is  sieveil  on,  the  box  tilled  up  with  old-sand, 
rammed  up,  and  stricken  off  as  before.  The  vent- 
wire  is  then  used  as  with  the  drag,  the  runner-stick 
withdrawn,  and  the  opening  left,  through  vhicb 
the  metal  has  ultimately  to  pass  to  the  mold,  is 
given  a  bell-montlied  shape. 

Having  arrived  at  this  stage  of  the  work,  the 
molder,  either  alone  if  the  box  be  snutll,  or  with 
the  help  of  other  worknten  or  the  crane  itself  if  it 
he  large,  lifts  the  cope  steadily  upward,  leavisg  the 
pattern  in  the  sand  of  the  drag.  The  cope  is  then 
usually  turned  over  on  wooden  blocks  tot  repairs  and 
dressing.  The  pattern  is  now  to  be  drawn  from  the 
sand.  This  is  done  with  the  help  of  spikes  or 
screwed  rods,  temporarily  attached  to  it ;  with  one 
or  more  of  these  it  is  lifted,  being  made  to  vibrate 
the  while  by  rapid  tapping  with  a  piece  of  wood  or 
iron,  for  the  purpose  of  causiDg  it  to  leave  the  sand 
[  readily.  The  molder  has  now  to  repair  with  snit- 
able  tools  any  broken  parts  of  the  sand  forming  the 
I  mold,  then  to  cut  the  runners  or  channels  from  the 
opening  left  by  the  gaie-«tidt  to  the  mold,  along 
which  the  fluicl  metal  finds  its  way  ;  and  lastly  tn 
dust  tinely  powdered  charcoal  from  a  linen  bag  over 
the  facing-sand  surface,  if  the  mold  is  for  iron,  and 
mill-dnat  or  similar  htinaceons  substance,  if  for 
brass.  Charcoal,  vheti  this  is  need,  is  dicknl  down 
with  the  trowel  and  slicker  as  far  as  possible,  so  ss 
to  bring  it  into  intimate  contact  with  the  damn 
sand.  The  excess  of  dust  in  every  case  is  blown  oti 
with  the  bellows.  When  the  top  part  is  efoaed,  it 
occupies  exactly  the  jxtsition  it  dia  before ;  the  smcr 
then  filled  by  the  pattern  being  now  vacant  and  in 
connection  with  the  gate,  the  not  metrl  can  there- 
fore make  ita  wav  so  as  to  fill  such  space,  the  form 
of  which  it  will  t>e  found  to  have  takeu  when  cold. 

The  foTe^>ing  may  be  regarded  as  typical  of  all 
solid  work  in  green-sand,  the  imaginary  rase  cited 
being  almost  the  simplest  possible.  When  hollow 
work  is  required,  e8f>ecially  if  the  cavities  are  long 
or  tortuous,  dry-sand  or  loam  cora  (which  see)  are 
employed  to  form  such  openings.  These  are  made 
either  by  presnng  damp  sand  of  suitable  com- 
position into  a  sort  of  wooden  mold,  kuovm  as  a 
core-bme  (which  see),  from  which  it  is  removed  and 
dried  by  artificiRl  heat,  or  by  attaining  the  same  end 
by  the  use  of  plastic  loam  on  a  perforated  barrel  or 
eore-piale.  When  such  a>cor«  is  perfectly  dry,  hav- 
ing received  a  thin  coat  of  a  mixture  of  clay,  water, 
ana  charcoal-dnst,  called  Nadt-woMh,  it  is  placed  in 
position  in  the  mold.  This  is  determined,  an<l  the 
core  is  held  in'  ita  place  bv  making  it  longer  than 
the  hole  in  the  casting,  an^  letting  the  added  parts 
rest  in  suitable  cavities  in  the  sand,  made  by  pm- 
jectiona  on  the  pattern  known  as  prinU.  An  arii- 
nary  water-pipe  ia  a  good  illnstration  of  thia  class  of 
work.  The  pattern  for  such  a  caatinj{  is  solid,  aud 
has  cyliudriad  projections  of  tfae  inside  diameter  of 
the  pipe  at  its  ends.  The  long  core,  through  which 
runs  a  |)erforatod  barrel  for  the  escape  of  gas,  rests 
upon  that  part  of  the  mold  which  is  made  by  the 
prints,  ana  completely  tills  those  cavities ;  but  it 
leavea  a  space  all  ronnd  which  exactly  lepreeents  the 
pipe,  and  which  is  finally  filled  by  melted  metal. 

b.  Dry-sand  molding  may  be  regarded  as  identical 
in  all  essential  points  with  that  in  green-sand,  save 
that  the  mold  when  finished  is  thoroughly  and 
strongly  dried  by  artificial  heat.  By  this  treatment 
the  sand  especially  prepared  for  the  work  is  baked 
to  a  bard  compact  ma-ts.  Drv-sand  molding  in  chief- 
ly used  for  heavy  castings,  wliere  great  solidity  and 
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strength  are  required.  Tbe  drying  is  done  in  a 
heated  room  callvd  the  siove. 

e.  Loam-molding  is  entirely  distinct  from  th« 
preceding  methods  of  workinff.  Xoam,  as  prepared 
for  this  purpose,  is  e-ssentially  to  be  rv^raed  au  a 
mixture  of  sand  and  clay,  the  latter  in  qiunttty 
sufficient  to  give  a  plastic  character  to  the  mixture 
when  tempered  with  water  to  the  consistenre  of 
mortar  or  plaster.  Thiit  material  in  much  uaetl  for 
the  constrnetion  of  large  molds  and  cores,  and,  as 
has  been  prerbusly  stated,  it  obviates  the  necessity 
for  nittems  —  generally  very  contly  oues  —  aud 
core- boxes.  Loam  cores  are  atruck  up,  usually  upon 
a  hollow  perfot*t*Kl  apindle  covered  with  a  layer  of 
hay^rope.  The  spindJe  —  often  consisting  of  com- 
mon ga»>pipe —  is  made  to  run  in  uotcbed  trestles 
upon  which  a  board  (/aom-Aoaret)  rexts  parallel  to  the 
axis  of  the  spindle.  The  loam  is  heaped  U]»on  tliis 
board,  while  the  spindle  at  a  proper  distance  in  made 
to  revolve  slowly  before  it  by  a  simple  wincb-handle. 
After  it  is  thoroughly  drie<l  in  the  drying-drnje,  it  is 
tamed  to  the  exact  size,  black-waslud,  and  dried 
again,  when  it  is  ready  for  use. 

Loam-molding  applied  to  Urge  casttngH,  such  ns 
CTlinders,  pans,  or  large  water>pipji,  U  really  con- 
aucted  on  principles  quite  analogous  to  the  above. 
As  a  typical  instance,  the  molding  of  a  large  sugar 
or  soap  boiler's  pan  is  here  ilescriued.  Such  a  vessel 
is  cast  mouth  downward.  A  heavy,  flat,  cast-iron 
plate  (loam-plate)  b,  in  the  form  of  a  ring,  isliiid  upon 
the  low  carriage  or  truck  which  runs  in  and  out  of 
the  drying-stove.  The  outside  and  inside  diameters 
of  this  flat  ring  are  respectively  greater  and  less 
than  that  of  the  rim  of  the  pan,  and  it  is  also  pro- 
vided with  four  heavy  pn^ections  by  which  to  move 
it  and  tbe  mold  apoii  it,  by  means  of  the  crane, 
from  the  stove-lradc  to  the  pit  iu  the  floor  where  the 
casting  is  made.  In  the  center  of  this  ring  rises  a 
[leriiendicnlar  siiindle  running  in  a  long  bearing 
provided  for  it  in  tbe  carriage,  and  uarrying  a  movable 
arm  from  its  upper  end.    A  hollow  templet  of  wood 

the  exact  sweep  of  the  iiiside  of  tbe  par^  is  now 
clamped  to  the  cros3-arni  of  the  8[nndle,  and  the  lat- 
ter is  lowered  so  as  to  bring  one  end  of  .the  templet 
down  to  the  plate,  and  there  it  is  fixed.  In  revolving 
through  a  complete  circle,  the  edge  of  the  templet 
will  now  deacnbe  a  figure  representing  the  inside 
surface  of  the  pah.  A  rough  dome  of  common  brick 
set  in  loom  is  now  built  upon  the  ring,  keeping  it 
two  OT  three  inches  clear  of^ the  templet,  and  leaving 
an  opening  at  top  large  enough  for  the  sjiindle  to 
turn  in.  Loam  is  then  applied  to  the  dome  in  two 
or  three  coats,  and  it  is  finally  stntck-up,  with  the 
hulp  of  the  revolving  templet,  to  an  exact  form. 
This  structure  is  dried,  and  then  black-washed,  and 
is  known  in  loam-molding  as  the  mmel.  The  tem- 
jtlet  used  hitherto  is  now  replaced  by  another  which 

fives  the  form  of  the  outside  of  the  pan.  With  its 
elp  the  thickneaa  is  struck-up  upon  the  nowel,  in 
loam  which  contains  a  good  deal  of  clay.  It  will  be 
seen  that  this  application  n^prtineiits  the  thickness  of 
metal  required  for  the  pan. '  When  dry,  it  is  like- 
wise black-washed,  and  dried  again  ;  the  lost  appli- 
cation in  both  eases  beiug  made  to  secnre  a  parting. 
A  second  cast-iron  ring,  also  provided  with  heavy 
ears  or  luf^  is  lowered  down  till  it  rests  ujion  that 
part  of  the  first  loam-plate  which  extends  beyond 
the  thidmeaa,  last  applied.  A  coating  of  wet  loam 
is  then  put  on  with  tJie  hand  to  the  surface  of  the 
thicJcneu,  and  a  second  dome  of  brick  is  built  right 
against  it.  When  all  is  dry,  the  position  of  the 
second  ring  is  marked,  or  secured  with  pins.  The 
crane  is  then  made  fast  to  it,  and  the  oipe  is  lifted 
(rff.    In  all  probabili^  the  thickneM-loom  in  doing 


this  will  break  to  pieces  ;  if  it  does  not,  it  is  gently 
knocked  away,  and  both  surfaces,  that  of  the  nowel 
and  eoue,  are  repaired  and  dreosed,  and  finally  black- 
washed.  Before  this  is  done  tbe  spindle  is  lifted 
out,  and  the  opening  in  the  nowel  carefully  closed ; 
that  in  the  cope  usually  plays  the  part  of  ingate. 
When  both  parts  of  the  mold  are  united,  a  space 
now  remains  corresponding  to  the  thiciniesa  remove*!, 
ready  to  receive  metal.  By  meansof  the  crane,  made 
fast  to  the  lower  ring,  the  whole  is  depmited  in  A  pit, 
and  old-sand  ranimnl  about  it,  so  as  to  hold  tbe  cope 
down,  and  increase  its  power  of  resisting  the  lateral 
pressure  of  the  metal,  which  is  very  great.  Adequate 
provision  ia  also  made  for  the  easy  escape  to  the  sur- 
face of  the  gases  generated  by  the  hot  metal,  espe- 
cially those  force«r  inwaiils  throug'h  the  dried  loam 
and  brick-work  of  the  nowel.  The  formation  of  the 
ingate  is  also  caivfully  attended  to. 

In  smaller  foundries,  and  Bometiioes  in  those  with 
very  jierfect  appointments,  loam-molds  are  made  so 
large  as  to  render  it  necessary  to  dry  thein  ia  situ. 
In  such  cases  slow-burning  firea  are  made  under 
(hem  in  the  ojien  shop,  and  the  evaporation  of  the 
water  ia  accomplished  as  beet  it  may. 

The  pouring  of  brass  and  iron  castings  is  accom* 

C'ished  Atan  midbles  or  ladles  respectively.  In 
rge  iixm  works  several  laiUea,  each  containing  from 
two  to  four  hundred  weight  of  metal,  are  often  used 
simultaneously;  for stiiriaifpu* masses,  crane  Indies 
holding  six  or-  eight  tons  are  emphnred,  and  when 
such  are  insufficient  the  mold  is  filled  by  leader 
chaunels  direct  front  the  furnace. 

Fig.  3189  shows  several  stages  of  the  ptocem  of 
cylinder  molding  by  the  loam-work  process. 

A  vertical  nxia  a  is  mounted  upon  a  pedestal  ia 
the  center  of  tbe  plate  ^  as  shown  in'the  flgoi^ 

nt  81881 


or  it  may  be  attached  to  the  building  or  a  Lfam 
of  the  roof.  A  radial  arm  projects  from  this  axis 
and  carries  a  templet  c,  which  is  maintained  in 
rigidly  perpendicuUr  position  by  firm  attachment 
to  tin  radial  arm,  whion  rotates  with  or  around  tbe 
ceatral  axis,  so  that  the  edge  of  the  templet  describes 
a  cylinder  in  its  rotation. 

d  shows  an  interior  cylinder  built  up  of  bricks  and 
plastered  over  with  soft  loam,  scraped  into  cylindri- 
ral  form  by  tbe  templet  r,  which  revolves  on  its  axis. 
When  the  surface  is  nude  smooth  and  fair,  this  part 
of  the  mdd  is  dried ;  it  is  tiien  brushed  over  with 
liUck-wash  aiul  again  dried.  The  charcoal-dnst  of 
the  black-wash  acts  as  a  purtinA  to  prevent  the  suc- 
ceeding layers  itf  the  loam-moll  from  adhering  to 
the  first 
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The  cyUnder  thus  mule  by  templet  e  c  is  the  mold 
for  the  inuer  surface  of  the  fatun  cylinder.  It  is 
the  am  or  nmoel. 

The  next  figura  reiireaenta  another  templet «  at- 
tached to  the  same  axis,  having  an  edge  conformable 
in  ita  outline  to  the  outndt  surface  of  the  future 
steam-cylinder.  The  distancn  of  the  edge  of  the 
t«itipl«t  e  e  from  the  blacked  surface  of  the  novxl  is 
equal  to  the  thickness  retiuired  for  the  steam-cylio- 
der.  Ijoani  is  placed  on  the  nowel,  and  amootfaed 
to  shajH;  by  the  revolving  templet  e,  which  is  then 
dismounted  and  the  itpindle  removed.  The  thick- 
iietn  of  this  loam  is  represented  white  in  the  figure. 
This  loam  then  receives  a  coat  of  black-wash,  which 
prevents  it  from,  adhering  to  the  coat  to  be  placed 
outaide  of  it 

/represents  the  mold  id  a  farther  atage.  A  wall 
of  brills  g  g  ia  built  around  the  {wevioos  construc- 
tion, loam  being  carefully  worked  against  ^e  mate- 
rial which  represents  the  thickness  of  the  future 
cylinder.  The  new  work  or  cope  is  now  thoroughly 
dried,  and  afWwud  lifted  off  by  meaus  of  a  crane 
and  a  cross-beam  with  four  chains,  as  shown  at  i. 
This  part  of  the  process -nBuaDy  drags  off  the  thick- 
ness of  loam  whi^  represents  the  cylinder,  and  this 
eommonly  breaks  out  during  the  removal.  What 
ntmains  u  oarefully  picked  out  of  the  cope,  aa  it 
has  uow  served  ita  purpone,  and  the  interval  exist- 
ing 4)etwaen  the  nouxl  and  copf,  when  the  parts  are 
rcstoreil  to  their  proper  relativv  positionit,  is  to  be 
filled  with  molten  metal  to  form  a  cylinder. 

When  the  cylinder  requires  fori*  at  the  ends,  or 
the  short  tube  with  flanges  iat  attaching  the  steani- 
pipes,  models  of  the  tora  an  worked  into  the  cope, 
and  are  afterwards  withdrawn  ;  the  cores  are  made 
in  core-boxes,  and  are  partly  supported  by  the  out- 
ward extremity  and  partly  upon  grain*,  or  two  little 
platen  of  sheet-iron  connect^nl  by  a  central  niro,  the 
whole  being  equal  to  the  tliickness  of  the  metal  at 
that  point,  llinien  atesm  paasnges  are  wanted,  either 
along  the  side  or  around  the  cylinder,  tht'y  are  worked 
up  in  clay  upon  the  thiitkness  and  duly  covered  in 
by  the  cope ;  their  cores  are  supported,  partly  by 
tfieir  loose  ends  and  partly  b^  graina,  which  bectmie 
entirely  surrounded  by  and  hxed  in  the  metal  when 
it  is  poured. 

The  mold  is  now  put  together  In  a  fnt  sank  in  the 
floor  of  the  fouurlry,  and  the  top  covered  in  with  a 
loMii-cake,  perforated  with  holes  for  the  entrance 
of  the  metal  and  the  escape  of  the  air.  The  core  is 
Huatained  by  iron  bars,  and  the  eope  by  iron  rings, 
so  aa  to  withstand  the  pressure  of  the  eolomn  of 
metal. 

With  some  lai^  cylinders,  such  as  those  of  the  Cor- 
nish pum|»ng-engines,  80  to  100  iuchea  bore  and  1 2  to 
14  in  length,  ^so  thecyliudera  of  the  large  Uowiru- 
enginea  of  blast-fnmaees,  the  wntiel  and  cope  are  made 
.separately,  aa  at  t.  The  eope  is  built  up  and  tnmnl 
inside  with  a  radius- l)ar ;  the  core  is  erected  on  a  plate 
on  the  Soot  and  turned  on  the  outaide  to  agage;  when 
dried,  it  is  lowered  into  the  cope  by  a  crane, 

A  modification  of  the  plan  for  loam-work  casting 
of  cylinders  and  similar  lar^te hollow  articles,  is  found 
in  making  the  cope  divisible  by  a  vertical  joint,-  so 
as  to  separate  laterally  into  two  semi-cylindrical  por- 
tions which  rest  U)hiii  semi-annular  plates,  so  as  to 
slip  back  while  the  thickness  representing  the  metal 
is  removed^ 

Large  water-pipes  are  cast  upon  cores,  which  ant 
made  of  a  Inyer'of  loam  upon  a  bay-hand  wougd 
upon  a  perforated  pi]>e,  the  pipe  being  supported  on 
a  bearing,  and  the  loam  turned  off  to  a  smooth  snr- 
fsce,  which  is  dried  and  Mack-wHshed.  The  thick- 
MM  is  laid  on  and  black -wadied,  and  thia  aubatitate 


for  a  pattern  ia  molded  in  sand.  The  core  with  its 
envelope  is  withdrawn,  and  the  thide^xm  mooved; 
the  OOK  is  supported  in  the  mold  by  the  prinU  at 
the  ends  and  by  ^rotnt  with  long  wires. 

Pipes  are  also  made  from  woMen  patterns  rat  ia 
halves  through  the  axis.  The  drag  and  eope  nspec- 
tively  receive  the  imiiression  of  one  hall^  and  when 
the  pittern  is  removed  the  mold  ii  leady  for  the 
core  and  the  making  of  the  iugate. 

The  molds  for  crooked  prpea  and  bisaehes  are  frr- 
quently  made  in  halves  upon  a  flat  inm  platci  An 
iron  bar  or  templet  of  tne  curve  required  ik  laid 
down,  and  a  semicircular  piece  of  wood,  called  a 
atriekle,  ia  usihI  for  working  and  smoothing  thn  half- 
core  ;  next,  a  Isiger  Mriekle  is  uaed  for  laying  on  the 
thickness  ;  the  two  halvea  are  then  fixed  together 
wires  and  molded  from  in  the  nnd-flasik  ;  ue  titidt- 
nesB  is  now  stripped  off  the  core,  which  is  fixed  in 
the  mold  by  its  printa,  and,  if  needful,  is  sopported 
also  upon  grains. 

The  infinite  variety  of  forms  which  the  molder  is 
daily  called  upon  to  reproduce,  aa  well  as  the  con- 
stantly varying  conditions  and  materials  with  which 
be  has  to  deftl,  renders  his  trade  an  ardnous  ooe,  re- 
quiring much  judgment,  experience,  and  forethon^L 
For  thia  reaaon,  alao.  It  Is  not  poaaible  to  exphin  or 
even  ennmerate  in  the  apace  at  my  disposal  tm  end- 
less modifications  of  the  above  typical  cases  whiek 
are  constantly  occurring.  As  the  beat  subetitote  for 
such  exhaustive  treatment,  however,  a  list  of  ma- 
terials and  technicalities  used  in  molding  in  a]>pend- 
ed ,  with  explanations  desiraied  to  elucidate  this  roost 
irajtortant,  interesting,  ana  many-aided  art 

a.  {PlaMfr-cattingi)  IFaste-molda  are  those  which 
admit  of  but  a  sinsM  cast,  from  which  they  are  uilt- 
nequently  remoTt>d  by  breaking,  &i/%-molda  an- 
those  made  in  s  number  of  {lieces,  which  are  so  ar- 
ranged as  to  be  withdrawn  separately  from  the  cast- 
ing and  admit  of  being  put  together  iigain  for  n 
repetition  of  the  proeesa.  We  are  Indebted  for  tiir 
invention  to  the  Italiana  and  French  of  the  fifteenth, 
siztMnth,  and  seventeenth  oentnriea.  With  some 
elaborate  subjects  the  number  of  pieces  reqaired  hat 
cxceedetl  700. 

See  also  Statcahy  Casting. 

«.  Soft  and  perishable  olgects  may  be  so  molded 
as  to  produce  a  single  casting  by  one  <tf  the  sevenl 
following  methods,'  which  are  adaptetl  to  procnri&ft 
castings  of  small  animals,  insects,  flowers,  feathen, 
ferns,  sea-weed,  wax-models,  etc. 

1.  Support  the  object  in  the  center  of  a  small  box 
by  meaiiH  of  needles,  one  or  two  of  which  sfaonid  be 
snflidently  large  to  form  inyaUs.  Some  fine  river 
mud  is  dropped  into  the  box,  and  shaken  around  so 
as  to  adhere  to  the  object.  When  partially  diy,  ft 
coarner  grade  of  ailt  ia  thrown  in,  and  snoccasiTely 
coane  qualities  until  the  box  is  filled.  The  needles 
and  ingate  wires  are  now  withdrawn,  the  mold  burnt 
to  reduce  the  object  to  ashen,  which  are  shaken  and 
blown  out,  when  the  mold  is  feady  for  ponring  tlit- 
metal. 

2.  Another  method  is  to  take  the  object  itself  ora 
wax  model,  such  aa  Uiat  of  a  flower,  and  suspeiid  it 
in  a  box  whila  plastn'  of  Paria  ia  carefnily  poumi 
aronnd  it.  The  application  of  heat  canaes  toe  olyect 
to  bum  or  the  jilaster  to  absorb  the  wax,  or,  if  the 
latter  be  in  excens,  it  can  be  poured  out.  The  string 
by  which  the  object  wrs  Huspended  are  withdrawn, 
and  ihf!  mold  is  readv  for  casting.  The  castingsnay 
be  covered  with  gold  or  ailver  by  the  elecbotype 
process. 

This  plan  was  adopted  in  casting  the  feather  of  the 
equestrian  statue  of  George  III.  at  Pall  Mall.  liOn- 
don,  and  qiecimena  of  ears  of  wheat,  flashy  flovrn. 
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I  naed  tor  blkcktBg  moUa  or  Ibr  mix- 


sQch  u  coxoombs,  aad  other  beautifal  oljoeta^  hare 
iMeii  exhibited. 

BnBMm,  of  Sheffield,  ^iglaRd,  has  panned  a  nome* 
what  analcigoas  method  in  obtaioiBg  castings  from 
ferns,  sign,  etc.  A  slab  of  gutta-iiercha  is  softened 
by  boiling  water;  laid  on  a  amooth  metallic  plate, 
dusted  OTKf  with  tine  bronze-jMiwder,  and  the  frond 
iniprmed  thereon  by  a  Hat  upjwr  plate,  imbedding 
the  frond  to  the  gum.  When  cooled,  the  leaf  is  with- 
drawn,  and  the  mold  is  used  to  obtaiu  a  casting  or 
an  electrotype,  from  which  iRipreanona  in  ink  are 
obtained  by  the  copperplate  process. 

Aner's  plan  of  nature-printing  is  to  impress  the 
frond  into  soft,  polished  sheet-lead,  by  passing  be- 
tween polished  rollers.  The  impression  is  uaed 
for  printing,  or  a  copy  in  a  harder  material  is  ob- 
tained by  the  electrotype  process. 

•Wallia's  autographt  were  obtained  by  making  draw- 
ings in  a  material  which  ia  salient  npon  the  paper, 
so  as  to  make  an  imi»es8ion  in  the  aoft^ate  wnen 
the  two  are  passed  between  the  lollera.  The  ia 
used  as  in  Branaon's  and  Anei^s  proooaaoa. 

MoLDEiw*  Tbbmd. 
(Bofand  to  at  snatn  iBDcth  Udder  tbdr  alpbslMtleal  bads.) 

Air  ot  Jbtd  air.  Tb*  gtam  gaomUd  la  esitlof ,  sad  dtifen 
thrangh  fiw  nad. 

Air-drain.  A  pmmm  to  ceodaet  gssts  fton  Bolds  dmlr 
bedded  In  Um  lloor    the  m(ddMt«taop. 

Air-fou.  An  niwilin  at  irhleE  dlmsMd  ab  weapss  daring 
poaring,  and  in  whleh  awtal  afterwara  rUas. 

Barm.  Taut  nwJ  In  tba  i>repia*ton  of  ecw  wad  to  ruder 
ItadbMlTC. 

aUBHC  Used  to  How  looM  nad  or  dirt  onteriU  molds, 
or  pertlagaand  from  tha  pattern. 

AodbmiNf.  UhaieealrdBStaiipUedtosnNMtoghoHnootli- 
■•Mtoaesrt' 

;«rlUl 

  A  (olatlon  of  cUy  and  powdomd  ehatcoU  ap- 

pHed  to  the  sorbre  of  aatid-Diolda,  to  fin  a  elaan  akin  to  ttw 
MsUiV;  ■laoflSHlaa  a  parting.   Sea  Sunt. 

Bote.  TtM  tordat  ot  displaced  air  through  Um  moltaa  mat*] 
from  lasidlrtent  T«nL 

Bbiwm  TiMeaiiditlanaf  a  easting  MntslBlngflailtlw  caoaod 
bj  iaetoMd  air. 

Bat.  ApMrebipodpiMwof  •UffelvaMdtoitopllMflow 
ormatolftna  tiM  l^lMlairftlM  fiimSM. 

Jhf  «ifal.  The  rod  proridwl  witli  a  long  wooden  hsndle  at 
OM  end,  sad  a  nnaU  raond  dlak  at  the  other,  to  reeetre  tbe 
elMTi  ased  tir  towiFiir-4^  wlien  ttw  ladle  b  ■nflclent^  (blL 

Sose.  A  VS17  coouBon  tena  flgniiying  JUuk;  a  eontiaetlon 
of  OToUiag-tez.   Baa  ffaiik,  below. 
Bride    DMed  tsigelf  hi  ktaaMnohUng. 
Anwrf  M.  Union  pcodneMl  b;  flowing  liot  aetal  in  qaaa- 
titj  oTOr  eold. 

Biinu4  land.   8and,  the  tanadtf  of  wboae  elwej  portion 
faaa  been  deetnjedbj' the  bast  or  the  BMtaL  SaaSAXB. 
Cbac.  A  ent. 

Om-gaiB.  nwAwalrstwltlohtbeinetallapoBradin. 

Ilmkt.  A  wrom^Uron  atnd  to  hold  a  eon  In  position  la 
a  aaliL  A  pain. 

fkutopi.  naed  la  dost,  aa  diy  tfacinu'w ,  or  ia  tvtvmAnn 
with  etSTi  SS  Mari^MWi*  (vblefa  see). 

□UL  A  piece  of  Iron  la  a  mold  to  anddenl;  cool  tlte  metal 
Bowing  anlaat  It  and  render  It  baid. 

Cfav>  OSMi  aecordlng  to  qnall^,— ar»«lKr  ta  walls  and 
boebea    tarnacea,  eoaunoaar  Cor  brteka  and  to  loam. 

Cfay^M*!.  Clay  ta  aolntkw  fto  asHaring  tha  inridaa  of 
moMaandmgen,  tomaketlM  aand  etick;  to  eemeatlDg  tbe 
porttona  of  eona ;  to  atnagtlienlng  loam  and  adding  to  char- 
coal to  naka  UaeMMu*. 

OaoMr.  Atoolofataiatodorbnn,from8tolSliM)bMtn 
kiwtb.  One  eatmnl^  hu  a  bent  apatola  blade ;  the  other  a 
abort  blade  beat  on  ttw  Am  to  a  rUbt  angle.  Undlbr  amooUi- 
li^  the  noUMl  ewften  and  icnorlog  loaee  nad. 

CboMMt.  Powdeicd  coal  added  hi  certain  qosaUlin  to 
green  nnd.  neceriing  to  tta  qnalltj  of  the  latter. 

OJ/r-dtM.  TbeaBnelneabBturasl-ditat. 

Opt,  Tbe  flaak  wfalcb  Is  aroannoat  at  the  thne  ofeaettog. 
The  ipptr  box  or  lop-part.  The  outride  portion  of  tte  mold  Iq 
lomm-wtrk.  Also  oaAed  tbe  com. 

Ore.  A  nan  of  aand,  molded  and  baked,  and  jdaeed  ia  a 
nold  to  Ihm  a  ea«I^  la  a  eaeUng. 

Cbn^v.  ABironbartoaHflbnaaon. 

Chra-tem/.  A  paiftiialad  iron  tube  to  tern  a  paaaagewiv 
fbr  the  gaanpaaalBC  off  throngfa  the  interior  of  soon. 

arf-£n.  A  mold  In  irttleh  a  eon  ia  fbrmed. 


Cfam^at.  A  porttoB  of  a  eote  wUdi  rests  In  iaatt  In  the 
mold  and  capporta  the  oon  in  plsM 

Cbw  aaarf.  Coano  new  nod  with  powdand  lean. 

CWur.  AkerwhkhloebUMStaadjr^pfaitfaflBak. 

CbtMkair.  Dsedsaaboid  to  htenan  the  tensely  oflnwBi. 

Onnc.  TbeboWsf  ^mantas  of  afbnadiT  tomonbaavy 
llsaka,  eastings,  eto.  la*  Cauls !  foonntT-oauie. 

Smetr.  Apatton  ia  HBid  toMfnr  w^wlmaKlnfaethe 
nnd  without  breaking  down  the  moM. 

Drag.  Tbelower  MX  «r  bottom  Dart  of  ttiollaak. 

i><iM>.  Tbe  taper  of  a  pattern  mtebaBablnlt  tokave  the 
nad  without  fanpairing  tha  meld.  To  lift  Ute  pattern  trcan  tbe 


Dmtlmdt.  AfiUar-tm, 

Drvp.   Tbe  UIofaandfh»a  the  top-port  Into  Oie  mold. 
Dri-tcmd.  That  description  of  molding  done  with  loan  and 
uvlln  doe  proporUoo,  the  moid  bciag  oven -dried  betoe  east- 
See  Bin. 

A  heated  room  to  drying  dry  aand  moUa  or 


JV«-rfKfi.  Powdawd  ehsienl  to  Iron  castlngB,  mUl^nat 
or  paen  meal  to  brae*.  It  la  dnetod  Ikon  a  bag  over  the  mold 
to  Improve  tbe  aortoe  of  the  nsHng.  l>owderad  soapetone, 
rotteaatone,  giaiAtto,  or  chslk  Is  aometimn  naed. 

Fattnm-iand.  New-aaad  need  In  immedhito  contaet  wltb  the 
pattern,  bring  rifted  thereou  and  then  backed  np  with  old-asnd 
and  rammed. 

FaUt-eart.  A  man  ef  molded  grain-asnd  placed  Sgalnst  the 
ride  of  a  pattern  wbleh  la  nader-eat.  JkSan  dnwlag  tha  pat- 
tern, the  Blae^ccns  are  rMiDTed,and  are  raettned  bdbn  dwlng 
Uw  <aak.  Also  called  a  dnwback.   See  c,  Fig.  8188. 

Falit-purt.  A  llaak  temporarily  fllM  with  sand  In  wbleh 
the  pattern  la  sank  to  a  nutlng-llDe  before  ramming  up  tbe 
other  Btda  of  the  box  wbkh  la  to  form  tbe  drag.  Alter  turn- 
ing oier,  tbe  toln  part  to  broken  up  and  tbe  pertliv  ^operiy 


fWiNMvtf.  An  Iron  nd  to  keaafaif  i^en  the  ktad  or  rfarr 
at  wUeh  not  metal  la  added  Ikom  time  to  time  aa  tha  easting 
contiacte  in  cootlBg. 

Aid*.  To  clean  eastii^,  nmore  fiu,  Jint,  and  taut. 

Fin.  A  tida  ifaeet  of  metal  extendfaig  ahHv  the  partimg4in» 
ot  a  easUng  when  the  metal  hse  Inrinnalea  Heelf  betwcwi  tbe 
paito<«  the  meld. 

flaak.  Tbe  box  or  fTsme  wUch  eentshia  tba  rammed  rand 
totnlng  the  mold.  Tbe  npper  peii  to  the  ctfpr,  the  lower  the 

rUne  gait.  Aa  openlBg  ftoa  tbe  midd  to  tbe  snrtoe ;  in 
it  the  metal  rian  aa  it  to  poured  Into  the  caat-gato  and  llUa  the 

'  mold. 

j     Gdcrtr.  A  donUe  hook  hang  to  tbe  neas-han  of  tbe  ti^ 
'  part  of  a  Haah,  and  entering  the  aand  rtleh  lUs  tlm  dc^  pMt 
I  ef  a  pattern,  to  enable  the  aand  to  be  lifted  oat. 
,     Gate.  The  opeaiog  throegh  a  mold  iato  wbleh  metal  to 
\  pmnad.   Anm^l*.  Abo  railed  gil. 

atand.  Abent  nd  of  iron  IniBtaig  a  doablohook  to  toek 
■  tbepartaofaflsaktMathee. 

I     Crata.  A  pkn  of  wroagfatina  to  held  a  ceeo  la  poslUeai. 

AcAoiifrl. 

I     Grcra-aamf.  Tbe  damp  send  of  the  foandir  KBpaied  to 

;  moldlog.  See  Sard. 

I     Hmi^opt.   A  twlatod  bayband  wMnd  about  a  caes-banal 
in  making  Istwe  eoree. 
Htad.   A  Jbwfaleornwr  over  tbehwReatpart  of  a  bnrr 
I  eaatlnf,  In  Aleh  tba  hot  natal  rien,  sad  bito  which  metal  & 
poured  Itam  time  to  time  aa  tha  metal  coatncta. 

Horn-ilunfi.  Introduced  into  ban,  aa  hair  into  faster,  to 
fbnn  a  I>oDd  In  diy-faod  molds. 

Ingaif.  Tbe  opening  tbroi^  a  asoU  at  wUeb  metal  to 
poured  In.  .  A  gait,  gil.nmtur. 
LadU.  An  iron  yeaiel,  coated  with  lean,  and  naed  to  conrey 
'  molten  nctal  Ikom  the  fUmece  and  penr  It  into  tbe  mold.  One 
ton  toastoifa. 

iMfm.  A  pertoated  oMw-baml,  aliaci,  and  of  lelattrdy 
tone  dtometer. 
I    Lijt.  Theeapsnttonortheeopefliem  thodmg. 

Lmum.  a  ndxtura  of  aand  and  day  naed  bi  molding.  Sec 
'  8arb. 

I  Laam-board.  A  board  mttaig  oa  tnatlee,  and  hoUlag  the 
I  loam  uaed  to  aaaldag  cons. 

Loam-piaU.   A  flat  cast-IroB  ring  on  wUeh  the  wewrf  and 
j  eope  reet  In  toamieenk.   See  *,  Fig.  SUBi 
'    Looiming-bar.   A  rod  extending  upward  ftvm  thepatton 
through  the  eand,  and  wbieb  to  atmck  ftam  opporito  ndn  to 
looeen  the  patleni  In  tbe  mold  befbre  HfUng  the  topfart. 

Jtrctot.  The  ftninder'a  term  for  eaat-lnm. 

Nrvt-Mond.  Fkdng-nad  next  to  tlie  pattern. 

Odd-Md*.  A  permanent /UafTpart. 

Old-tand.  The  aam!  of  the  Ibnndfy  floor,  killed  Iv  nn,  and 
not  Bt  to  fating. 

(tp*n-iand  molding.  A  node  In  which  molds  an  made  to  tbe 
floor  of  the  foandqr  without  any  eope,  and  oanaUy  fllled  tfieet 
ttvm  tbe  Ibnace. 

Art.  One  pMtkm  of  a  Jfoafc. 

AvtiNg.  Too  Bne  of  aeparatton  between  tlie  nad  naaned  In 
the  wweetiTe  boxn  or  parte  at  the  flaak. 
ArtMg-JtN*.  Tha  Ihie  apon  a  pattern  bdow  which  It  to  Im- 
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betMed  In  tha  drof,  uut  than  whloh  It  b  In       e«p»  or  top- 

tiartimf-ma%d.  tend  tnt  from  day,  wUeh  It  MUtmd  over 
a  gi«en-Mnd  miAoa  when  a  puiing  u  to  b9  iMda. 

Atium.  TtM  oountorpvt  of  a  eutlng  In  wood  or  Mtal  from 
wbtoh  Um  mold  Id  tbe  nnd  la  made. 

iVoM  meal.   DaiM  od  aa  fating  tat  mOldf  in  brui  coatlns. 

Pidctr.  A  atwl  rod  wlUi  a  ibarp  point,  mad  In  pUtIng  ont 
■mall  pottema  bom  the  aand. 

PidkU.   DUnt*  iolphnrlc  add  naed  la  eUanlng  Mitlnp. 

Pitntr.    A  TWit-wfafl. 

Pot,   A  amdble,  geaerally  of  gTHihlte. 

Print.  A  prqieeuon  on  a  pittura  which  Intm  alpaca  In  tha 
mai  for  rapporUog  a  con  In  poaitioD. 

RammtT,  Ad  Im^eawDt  for  eompaotlng  the  Icwn  aronnd 
the  pattam  in  the  flaak. 

Red  brieMMt.  SomatlmM  oaed     *  jytlngwtd. 

iMdle.  AilevatontlxaaodaDtlMfloortrfUMlbundrjr. 

Ritr.  Ao  opralng  thnnigfa  a  mold  Into  wblota  tfae  metal 
rl«M  as  tba  mold  AlU,  and  ttarongh  whfash  monmetal  !■  poomd 
la  aa  the  matt  contneta. 

Rim.  Said  of  a  moU  If  the  metal  iorinnatealtwlf  along  the 
parting  or  otlwrwlae  leaka  out. 

Kaniur.  A  clunnel  iMdlng  from  tbe  gate  to  the  ipaea  left 
bj  the  remonU  of  the  pattam  from  the  mold. 

RHHHtr-ttick.  A  pattern  for  formiag  Ute  pte  rfa  mold. 

Riin-t<tniigh,  When  metal  la  poured  la  at  one  gttt  and  mna 
nut  at  aoother.  A  ptocM*  amnetlmw  adopted  in  caitlog  a  piece 
•Dlld  to  another  piece  alreadj  )n  the  mold. 

Stnd.  Cn>8laUlDe  pai^Jei  of  liUea  mixed  with  cUj  which 
confer*  teimBity.  Uaed  aa  a  material  for  i»inmlDg  aronnd  pat- 
t«rna  In  m<ddli>g.  See  Sahd. 

a(*rf-&iinMd.  Sand  partlaUrftiaadbj  the  heat  of  the  metal 
and  adberingto  the  eaatlng. 

Swuig.  ThebnntlBgaracaatlagdnetoitnlolneMitne- 
tlon. 

Scr^-iron.  TlMapattered  maMoi  of  iron,waat«rs,  and  placea 
of  ln»  whloh  hare  been  previoosly  eaat. 

Amta.  The  ladle  In  which  metal  ii  curled  fMm  tbe  tar- 
DDce  to  tbe  mold 

Shortl.   The  Implement  for  belong  mnd  Into  the  flask. 

fSvinkagt.  The  allowance  of  one  el^th  Inch  to  tbe  foot, 
which  pstternj  are  made  Urjier  than  tbe  caating  required,  to 
allow  for  ihrink^'Of  the  metal. 

SuMU.  a  iqiMle-abaped  Implement  bj  wMeb  tbe  molder 
■top  •  tbe  Ibnr  Into  tbe  mold  In  caating  direct  from  the  AunMO 

Sitv.  A  wlnMiloth  flfter  for  dktribatlng  tbe  mnd  over  tlM 
pattern. 

Stimmer.  A  bar  to  keep  back  slag  and  droat  when  pour- 
ing from  the  ladle. 

lHag.  A  baalc  >Ukate  at  Iron  floating  on  the  metd  is  the 
ftiroMO  or  ladle,  and  whloh  It  la  tiie  bualneaa  of  the  iklmmer 
to  push  back  in  pouring. 

Sidetr.  A  small,  polished  tool  fbr  ■moottalng  ■urfitoea  of 
mud  In  the  mold. 

Sow.  A  lai^  channel  In  the  Boor  of  a  foundry  to  hold  met^, 
whan  heavy  castings  are  to  be  made  without  the  uao  of  the 
ladle. 

Staple.   A  plere  of  Iron  driven  into  tbe  aand  and  pmfaoUng 

therefhMB  to  bold  a  core. 

Sundy-pin-  One  of  tlie  dowel-pbu  which  fonn  a  part  fit  tbe 
locking  device  securing  (ogetber  tuf  part*  of  a  flaak. 

Stott.   The  drylng-rhaniber  for  molds  and  eorea 

StrieUt.  A  ■U.tlght.edgH  need  to  ranove  ■nporflnona  nnd 
from  a  flaak  after  ramming  up. 

Strut*,   tha  same  aa  strickle. 

ifilrmri;  tand.   Tenacious  from  ebuodance  of  clay. 

Suttage.   The  scum,  llag,  dnua  floating  on  metal. 

anUage-pifee.  An  addiUonal  loi^h  on  the  upRor  end  of  a 
eaaUng  to  Insure  oompactneat  of  the  lower  part.  The  suUage- 
pleee  U  afterward  removed. 

araft.  A  soft  bnub  of  l^ed  rope,  used  In  wetting  the  part- 
lng.«dge  befora  dnwing  tbe  pattern. 

Swab-pot.   An  Iron  vesMl  to  hold  water  for  tbe  swab. 

Tiip^koU.  The  openiog  fron  wlileh  Iron  flows  from  tlia  en* 
pola. 

7hppinr*ar.  One  fbr  openlac  tbe  tiv-hole  bj  removing  tbe 
bot  ofclaj. 

Utitkmesf.  The  portloa  of  loam,  in  loam-molding,  which 
rapreaenta  tbe  ottJect  to  be  caat. 

Trailet.  Frames  on  which  tbe  perforated  core-barrels  reat 
In  pipe-molding 

ZhncrJ.  A  tut-bladed  Imptanent  used  In  alMdng  and  part- 
ing sand  In  tba  mold 

Onder-cat.  The  parts  of  a  pattern  in  wblob  the  Mnd  would 
be  broken  by  dnwing  tbe  pattern  perpendleulariy.  The  dUB- 
culty  Is  avoided  b;  corea,  diawbaeka,  or  an  additional  part  to 
the  flask. 

Ttnt.  A  channel  by  which  air  eteapea  fhnn  tiM  mold. 

Fnil-toir*.  A  sharp-pointed  ateel  wire  for  pierelug  sand  In 
the  vkAA  to  allow  escape  of  air. 

WaiUT.    A  apcdled  casting ;  gnee  to  the  acrap-heaa. 

Watrring-tatt.   One  with  a  rose  to  damp  the  molding-oand. 

WHglaiiig.  Blocks  pnt  on  a  flaak  to  keep  the  eope  down 
under  tbe  bpward  pr— aia  of  tba  XkAj  tf  lira  ponradlnto  tbe 
mold. 


2.  (BiuldUng.)  A  buna  to  gtve  diape  to  «  stnc- 
ture,  aa  in  the  boUding  of  hoows  in  concrete,  beton, 
clay,  cement,  and  what  not.  In  the  examidft,  tbe 
molds  are  made  in  inner  and  outer  sectiiHis,  wbicb 
sustain  the  foists  and  door  and  window  frames,  and 
between  which  the  concrete  walls  an  fbnned.  The 


Fig.  819a 


&eti<mal  MoU/br  PiU  mrf  CbwKtc  WoUm. 

molda  are  perforated  for  admisnon  of  air,  which  nip- 
plies  carbonic-acid  gaO'  Composition  nsed :  saso, 
19  ;  hydraulic  lime,  }  ;  quicklime,  2. 

S.  {Faper-making.)  Hard-made  paper  ia  made  by 
AmoldgtLiiddKklehf'Pig.SlSS.  The  mold  is  an  open, 
square  frame  with  a  wire-cloth  bottom,  and  a  little 
larger  ajlnmnd  than  the  Teqnireddieet  of f«per.  Tbe 
deckle  is  an  open  frame,  vlioae  inner  margin  deter- 
mines the  axe  of  the  Hheet  of  {laper.  The  liedoU  be- 
ing laid  on  the  mold,  the  two  are  dipped  into  tfae 
pmp,  of  which  a  quantity  ia  raised,  the  snperabun- 
dauce  flowing  over  the  edge.  Tbe  mold  being  shak- 
en, the  water  drains  away  throueh  the  wire-dotb, 
and  the  fibers  become  felted  toge^er  and  settle  npon 
tbe  wire.  The  dipper  then  removes  the  tisctle  and 
passes  the  mold  to  the  anieher,  who  leta  it  dtain  a  few 
Heconds,  and  then  eoueJua  the  sheet  of  palp  upon  a 
felt  cloth.  A  stack  of  alternate  sheets  and  felts  to  the 
number  of  6  quires 
orpfiper,=H4sheet8,  Fig.  SIM- 

forms  tk  pott,  which 
is  pUoea  in  a  screw- 
press  and  eonioH- 
dated. 

4.  {PlatteHng.)  A 
thin  board  cut  to  a 
pattern  and  used  in 
formiug  cornices,  etc. 
(k,  Fig.  3188.) 

5.  JSkipbHildinff.) 
a.  A  full-sized  pat- 
tern  of  the  same  fig- 
ure and  dimensions 
with  the  molding 
aide  of  the  piece 
which  it  represents. 
The  mold  may  be  of 
skelpton  form,  and 
may  serve  for  several 
frames. 

It  is  usually  a  thin 
plank  cut  to  the  form 
of  A  ship-timber,  and 
Berrin^  as  a  templet 
for  scribing  the  tim- 
bers for  tbe  workmen 
who  saw,  hew,  end 
adze      them  Into 

shape.  JttaU-aKkht  JteUaa 
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6.  (Goid-beatutg.)  Tho  [laukage  of  KoUl-beater's 
stiin  in  which  gold-Ie&f  is  jilaced  lor  tlie  thini  lit^t- 
iag.  It  is  first  enveloped  in  vellum,  150  leaves  with 
mterposetl  ribbons  of  gold,  one  inch  square,  forming 
a  katcA.  The  pieties,  spreading  to  the  size  of  the  vel- 
lum, are  cut  into  four  pieces  and  interleaved  with 
gold-beater's  sktn ;  SOO  pieces  and  their  skin  form  a 
akoder,  for  the  second  beating. 

Being  affaia  divided  into  four  pieces,  they  are  again 
interleaved  with  gold- beater's  skin,  making  2,400. 
These  are  divided  into  thitw  packages  of  800  each, 
called  molds,  and  receive  the  thiiil  Dealing. 

Mold-blaok'ing  Ma-cMne'.  One  by  whirh  a 
loam-mold  is  blacked  to  give  it  a  thin  carbouaceona 
surface  ;  the  solution  is  known  as  black-waah,  and  Is 
luuatly  put  on  by  a  hand-brush  ;  but  in  pip  and 
i-ylindej-  casting,  the  inaides  of  the  eopca  uiay  be 
reached  by  a  reciprocating  and  revolving  cylindriciU 
brush  supplied  through  a  hollow  shaft  and  tube  from 
an  upper  reservoir  D. 

Mold-board.  1.  {Plow.)  A  curved  plate  extend- 
ing iKick  of  the  shar-i,  for  overturning  the  furrow- 

The  mold-io.Tnf,  as  its  name  iudinatcs,  was  origi- 
nally of  wood,  and  was  first  inade  of  iron  by  James 
Small,  of  Berwickahiru,  Scotland,  about  1764.  He 
was  the  first  to  make  a  complete  plow  of  iron  and 
steel,  all  bat  the  hand-holds  for  thu  grasp  of  tho 
plowman. 

Plows  are  called  right  or  Ufl,  according  to  the 
(lin-i-tion  in  which  the  furrow-slice  is  laid.  DoitbU 
iiiold-b^zrU  plows  are  those  in  which  the  breast  is 
formed  by  two  mold-boards  meeting  at  an  acute  an- 
tcle  in  front  of  the  sheth,  and  turning  the  soil  equally 
iQ  each  direction. 

2.  {Founding.)  A  board  on  which  the  pnttem 
liej  while  being  rammed.    A  foUoie-board. 

Mold-ois'tern.  {Sugar'tnoJcxtig.)  a.  The  vat 
K'hich  rectrives  the  drippingM  from  the  sugar-loaves. 

b.  A  tank  in  which  the  molds  are  soaked  after 
bein;^  used. 

Mold'ex**  Clamp.  {Foandiag.)  A  frame  by 
vhich  tfae;Mr£«of  a  Hask  are  tightly  secured  together, 
ready  for  the  pouring  of  the  metal  into  the  mold. 

In  Fig.  3192,  the  partB  of  the  Hask  are  clamped 


Fig  m&. 
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W  a  hook  and  a  sliding  niate,  which  is  depressed  by 
*n  eccentric  pivoted  to  the  shank  of  the  hook. 

Fig.  31B3  has  hooks  F  and  0,  which  are  drawn 
iKunst  the  parts  of  the  Hask  by  pinion  and  ratchet. 
The  ratchet  -arm  is  worked  within  the  hollow  arm 
by  a  cog-#heel  operated  by  a  lever.  Each  arm  lias 
>  hook  on  its  outer  end.  The  tpring  pawl  engages 
the  ntchet-arm  to  keep  it  in  position. 

Hold'ez'a  flaak.  {Founding.)  The  frame  con- 
taining the  mold  in  which  metal  is  poured  in  casting. 
S«e  e.  Fig.  81B0.  See  kIm  Mold  ;  Cope  ;  Drad  ; 
Flahk.  etc.    Sec  list  under  FoiiNDlNO. 

Hold'ar'a  Tmfble.  (Founding.)  A  bench  at 
vhiuh  a  workman  stands  in  molding  small  objects. 


Mold-^o'lng.  (Casting.)  A  line  powder  show- 
ered ui>on  a  pattern  before  covering  the  latter  with 
loam.  It  is  intended  to  increase  the  smoothness  of 
the  face  of  the  casting. 

Mold'lng.   1.  (ArekitecturalJoinery.)   A  mode 
of  ornamentation  by  grooved  or  swell- 
ing  bands  or  forms,  following  the  line 
of  the  object. 

a,  bead,  if  small ;  lonu,  it  large. 

b,  astragal  or  bed, 
G,  eaveito,  lio/low,  caaemate,  or  cove, 

according  to  circumstances  or  size. 

d,  npophygi,  scape,  spring,  hollow 
congi,  the  ahintta  or  quarter  round. 
The  tchinua  is  a  tvelling  congi. 

e,  fillet  or  lid,  if  small ;  /axia,  if 
large;  froru^,. when  solitary  ;  cineture, 
when  separating  the  shaJt  from  the 
capital  or  base. 

/,  Roman  ovolo  or  quarUr-nund. 

g,  Oreeian  ovolo  or  eehinua. 

h,  cyTna-recta,  ogee,  talon. 

i,  cymn-reverta. 
J,  Bcotia  or  trochilut. 
k,  quirk. 
I,  oabU. 

m,  douhle  bead, 
n,  boUction  molding. 
0,  canted  molding, 
p,  torus.    See  JoiSKRT-FRAMlNQ. 
A  molding  is  said  to  be  stuck  on  or 
!iiiif  r'li.  according  to  whether  it  is 
iiiaili'  -jij  the  edge  of  the  frame  or  on 
a  detached  strip.  See 
Stuck -OS. 

A  reeding  is  a  form  of 
mol  d  ing  reNembling  a  num- 
ber of  l«nd8. 

Lamb's  tongue  is  a  form 
sometimes  adapted  for  win- 
do  w-snsh. 

A  raking  molding  lias 
a  slanting  overliang. 

A  crowning  molding  is 
a  top  member. 
A  plain  molding  i.s  a  mere  band. 
The  student  of  {lalcontology  tiiids  numerous  an- 
ticipations of  architectural  and  other  oniamentation 
in  the  strata  of  the  earth.  "  In  what  is  known  as 
the  modem  Ionic  the  spiral  of  the  volute  is  nut  all 
on  one  plane ;  it  is  a  Euomphalus  :  in  the  central 
volates  of  the  Corinthian  the  spiral  is  an  open  one  ; 
it  is  a  Lituit*;  or  Oyi-oceras  :  in  the  ancient  Ionic  it 
is  either  wholly  flat,  as  in  Planorbus  or  the  u^per 
side  of  Uaelnrea,  or  slitchtly  relieved,  as  in  the  am- 
monites. There  is  no  form  of  the  volute  known  to 
the  architect  which  may  not  be  I'ound  in  the  rocks, 
but  there  are  many  forms  in  the  nx^ks  unknown  to 
the  architect    Nor  are  the  spire-like  shells  less  re- 
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MOLmNG-FRAME. 


r^mniunicatiug  with  B  and  the  other  with  D  D, 
iuto  which,  after  drying,  they  are  deponted  bj  the 

crane  O. 


Here  the  metal  ia  poared  by  a  iiot  suspended  from 
the  cnoe  Q.  When  oool,  the  flasks  are  lifted  bjr 
this  crane  on  to  the  trestles  M  S,  where  thqr  tre 
delivered,  deaned,  and  replaced  in  A  to  igtin  nn- 
dergo  the  same  series  of  operations. 

Id  Horrobin's  machine  (Fig.  S196)  the  flask  is 


««.  3196. 


Qiarkable  for  the  rich  and  varied  style  of  their  or- 
namentation than  the  whorled  ones.  They  are 
spires,  pinnacles,  turrets,  broaches  ;  ornate,  in  some 
iiistanct^,  beyond  the  reach  of  the  architect,  and 
illustrative,  in  almost  all,  of  hia  hapjHeat  forma  and 
proportions.  We  detect  among  the  fossils  the  genus 
of  aonieroua  designs  develojied  in  almost  every  de- 
{Hirtment  of  art ;  but  merely  to  enumerate  them 
would  require  a  volume.    One  form  of  the  old  classic 

Liinp  was  that  of  the  nautilun  ;  another,  tlint  of  j^laced  on  a  aliding  carnage  moved  by  a  rack  tod 
Gyphcea  incuroa  ;  the  zigzag  molding  of  the  Nor-  j 
man  Gothic  may  be  found  in  the  carinated  oysters , 
of  the  green-sand ;  the  more  delicate  frettings  of 
similar  form  which  roughened  the  pillars  of  a  some- 
what later  age  occur  on  Conularta  and  the  dorual 
apines  of  Gyntcanthus.    The  old  corals,  too,  abound  | 
in  ornamental  patterns,  which  man,  unaware  of  their  . 
existence  at  the  time,  devised  long  afterfor  himself." 
—  Huou  Miller.  i 

2.  (Pottery.)  Articlea  of  clay  are  molded  upon  a  ^ 
Whirlinq-tablb  (which  see),  or  in  molds  which ; 
open  and  close,  like  those  uued  in  casting  metals. 
In  the  latter  ca!«e,  the  cluy  is  u.'suully  rammed  into 
the  mold,  but  for  some  delicate  objects  the  slip  or 
creamy  clay  is  poured  into  the  mold,  which  is  niadu 
of  plaster,  so  as  to  quickly  alisorb  the  sujierfluous 
water  of  the  filling  adjacent.  The  central  fluid 
iwrtion  being  pouim  off,  the  clay  adhering  to  the 
mold  is  allowed  to  dry,  and  the  procetw  repeated  until 
the  reqidred  thickness  is  obtained. 

3.  {Shipbuildiiig.)  Giving  the  correct  outline 
iiud  depth  to  ship's  timbers,  etc.  It  is  one  part  of 
the  o)>eration  of  FoitiiiNo  (which  see). 

Mold'lng-ap'pa-ra'tnB.  (Foundiwj.)  A  device 
or  machine  for  molding.  In  that  represented  in 
Fig.  8195,  the  operattoua  of  molding,  faviujt,  dry-  j 
iuft  coring,  casting,  and  stripping  are  carried  on  |  pinion  C  D.  The  follow-board  E  is  jonmaled  on 
consecutively,  without  interfering  with  each  other.  .  top  of  the  rack  /,  so  that  it  and  the  fla-dc  may  b- 
The  empty  flasks  from  the  part  A  of  the  C-»haped  lifted  and  turned  over,  in  order  that  a  mold  just  msde 
trench  ADD,  which  is  made  somewhat  shallower  |  may  be  examined  while  another  is  being  made  oii 
than  the  rest,  are  lifted  by  the  crane  F  into  J5,  where  ,  the  other  side.  The  rack  F  is  rained  or  lowered  hy 
the  molds  are  cored,  tamped,  and  faced,  alter  which  i  depressing  the  treadle /f,  which  releases  a  pawl  frooi 
th^  are  lifted  by  the  same  cnne  into  the  oven  C  ^  the  radc-pinion,  and  taming  a  crank  on  the  pnion- 
and  dried.    The  oven  has  a  door  at  <au:h  end,  one  i  shaft. 

Mol  d 'i  OK-boud. 

{Finmding.)  Thebosnl 
on  which  the  pnttem  lies 
when  ramming  the  loam. 
A  /oUoK-board. 

Bf  old'ing-box 
(Founding.)  See  Flask  ; 
HOLDINO. 

A  jioAt  in  which  the 
sand  is  rammed. 

Mold'ing-OTana. 
One  for  handling  molds 
an<l  flasks  in  a  foundnr. 
See  Foiindby-cranK. 

Mold'lDg-edge. 
^(ShipbuildinQ.)  That 
edge  of  a  ship's  fntne 
which  comes  in  contact 
with  the  skin  and  is  rep- 
i-esented  in  the  liraft. 
The  other  edge  is  the 
beveliag-edgc. 

Mbldlng-fllft  A  file 
with  a  concavity  adapted 
to  dress  and  finish  mold- 
ed surfaces.  It  is  made 
by  a  swags  and  afterward 
cut. 

Mold'ing-framft 

(Amndin?.)  The  t«n- 
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]>let  by  which  an  object  u  shaped  iu  loam-mold- 

Mold'iag-bola.  (Founding.)  The  caVity  in 
the  floor  of  n  fouudry  in  which  iajge  castings  are 
made. 

llffoldlng^Joain.  {Founding.)  The  mixture  of 
saud  and  clay  used  iir  I  can) -mo  Id  in;;. 

Mold'lng-^na-chlne'.  1.  {Wood-vmrking.)  The 
ivt.iry  molding- machine  for  wood  is  enumerated 


among  the  inventions  of  General  Samuel  Bentham, 
previous  to  180U.  It  had  rotary  cutters.  '  Onefona 
of  Ids  machine  was  for  making  wave-moldings,  and 
had  an  undulating  bed. 

There  are  several  forms  of  the  machine,  one  of 
which  is  a  modified  plaiiing-machine ;  the  other  is 
an  outgrowth  of  the  same,  but  has  a  peculiar  con- 
struction. 

Fig.  3197  is  a  side  elevation  of  a  molding-machine 


8197. 


RUhanl't  lUalding-Maehint. 


to  plane  fonr  sides  of  the  lumber.  A  ronghing  cyl- 
iucbr  is  placed  in  front  of  the  main  nrotile  cylinder, 
tu  sraootJi  the  bottom  of  the  Inmber  before  it  reaches 
the  bed  under  the  main  cutters.  The  profile  cutting 
on  the  under  side  is  performed  by  the  cylinder  at  the 
rear  end  of  the  machine.  The  cutter-heads  are  five 
in  number,  on  steel  spindles.  The  feeding  mechan- 
ima  is  on  top  of  the  machine,  raised  above  the  cut- 
ting mechanism.  The  lumber  is  fed  in  at  the  end 
of  the  machine,  gripped  by  the  feeders,  supported 
by  the  bed,  and  pns8ed  in  contact  with  the  revolving 
cutt«t«  iu  turn.  ■  See  Plan i so-machine,  Wood. 

Fig.  3198  is  a  perepective  view  of  a  machine  for 
working  heavy  moldings,  either  three  or  four  sides 
at  one  operation.  The  revolving  head  on  the  main 
apindle  IS  slotted  to  receive  a  numberof  cutters,  so  as  to 
make  a  molding;  of  thepro&le  required.  The  main 
feediug-roll  is  lu  the  bed,  and  does  not  show  in  the 
figure  ;  the  adjustable  swinging  feeding-roll  above  is 
made  in  sections,  and  is  so  hung  and  geared  as  to  be 
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parallel  with  the  lower  feeding-roll.  The  lower 
horizontal  cutter-head  is  in  the  bed,  and  does  not 

fig.  8190. 


) 

1  /  \ 

Fay'*  MMmf  MaeArn*. 


Diagram  of  Oitur»  fat  Molding. 

appear  ;  the  upper  head  and  the  side  cutten,  on  ver- 
tical apindlea,  are  shown.  The  latter  are  driven  by 
croased  belts. 

Fig.  S199  is  a  dia- 
gram showing  the  ar- 
rangement of  cutters 
and  their  relative  po- 
sition to  make  under- 
cut picture- frame  mold- 
ing, with  rablwt  for 
the  |cla.ss  and  picture. 
It  will  be  seen  that  of 
the  side  cutter- heads 
one  has  three  knives 
and  the  other  two  ; 
the  wjtper  head  has 
two  knives. 

Another  type  of 
planing  and  moldiiuj 
madiMie  is  shown  at 
Fig.  3200.  A  bi-oad 
table  rests  upon  an 
iron  frame  at  the  usual 
hight  of  a  carpenter's 
bench,  and  rising  from 
the  surface  near  one 
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end  are  the  heads  of  two  vertical  Kpindlea  or  shafts, 
which  project  but  a  few  iuches.  In  the  heads  are 
plaoing-ironB,  shaped  lo  suit  the  work  required,  and 
the  Iieads  form  a  guide  or  gage  to  the  {wttem  to 
which  the  material  to  be  dressed  is  tenipomrily  at- 
tached hy  a  few  metallic  points.   The  pattern  being 

ng.saoo. 


Varittj/  nuiuig  and  Molding  MatkMt. 


carried  past  aud  agninst  the  heads  while  rotating, 
the  material  upon  it  is  planed  and  molded  to  the  shape 
of  the  pattern  and  knives  used.  By  the  graduation 
of  the  Knives,  the  machine  may  be  adapted  to  work 
of  any  size,  making  the  heads  even  from  one  half  of 
an  inch  to  four  inches  in  diameter  ;  so  that  the  ma- 
chine may  be  used  in  doing  delicate  irr^ular  wood- 
work. 

It  is  now  used  in  planing  the  wood  handles  to 
hair-brushes,  and  also  in  dressing  plow-beams  and 
the  knees  of  ships. 

The  engraving  represents  upon  the  table-top  of 
the  machine  a  guiile,  connected  with  which  u  a 
feed-roll,  which  receives  power  tf>  move  it  from  the 
pulleys  beneath  the  table,  and  when  attacherl  com- 
pletes the  machine  for  doing  stmight  as  well  as  ir- 
regular work. 

By  the  hand-wheel  arrangement,  representetl  at 
each  side  of  the  machine,  the  Hpindlen  nre  raised  or 
lowered,  as  occasion  requires,  atUpting  the  cutters 
to  the  thickness  of  the  material  operated  upon. 

This  machine  is  analogous  to  the  milling-machine 
for  metal. 

Fig.  S201  is  a  side  elevation  of  a  molding,  shaping, 
and  recessing  machine,  applicable  to  a  number  of 
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JVo'tfinr,  Skaping,  and  Rtctuing  Maehitu. 

purposes,  among  which  may  be  mentioned  cutting 
curvilinear  moldings,  sticking  circular  and  straight 


Bosh-hars,  molding,  rebating,  and  grooving  sqiian 
or  circular  sash-uamea,  forming  moldings  miiid 
mi&ed  door-panels  ;  molding,  chamfering,  or  et^Df; 
flat  ornamental  balustrades,  to  patterns ;  forming 
the  housings  in  string-boards  for  stain ;  sinking  rr- 
cesses  of  any  design,  etc.  The  machine  is  famiahed 
with  top  aud  bottom 
vertical  cutter  spin- 
dles, driven  from  in 
intermediate  sbafl  tt 
tlie  Inck.  The  u]iptr 
spindle  is  lowered  into 
^  the  work  bydepreadng 

a  handle  ;  directly  tlie 
handle  is  releast^  the 
cutter  rises  from  iIk 
work  throngh  thesf^n- 
cy  of  a  strong  s[>nug 
affixed  to  the  fdidr. 
For  recessing,  suitable 
stops  arc  provided,  to 
~-  regulat«   the  dt-pth. 
When  striking  mold- 
ings, a  tixcd  talile  ii 
employed,  but  for  n- 
cessing,  curvilinear 
work,  etc.,  a  table  od 
friction  rollers  is  sub- 
stituted.   The  lower  untter-spindle  revolves  in  t 
reverae  direction  to  the  upper,  and  is  useful  for  cer- 
tain kinds  of  work.    See  Cakviko-machise. 

2.  {Foundirtg.)  Fig.  3202  is  a  view  of  a  molding- 
machine  for  gear-wheels,  in  which  a  pattern  is  utml 
corresponding  to  a  small  portion  of  the  gear  to  be 
molded.    This  jiattem  includes  two  teeth  and  the 

ng.aaoa. 


Otar-MaUing  Madthu. 

interdental  space,  when  spur-gears  ar«  to  be  moldeil. 
It  is  attached  to  the  lower  end  of  a  vertical  guide- 
bar,  which  slides  in  ways  formed  at  the  en((  of 
a  horizontal  support,  which  has  a  radial  position 
relatively  to  a  central  vertical  spindle  or  arbor.  By 
this  means  the  pattern  is  earned  around,  and,  be- 
ing made  to  descend,  makes  the  proper  inipressioa 
for  that  portion  of  the  genr-wheel  or  pulley  which  cor- 
responds to  it.  It  is  used  to  mold  gear-wheels  from 
nine  inches  up  to  six  feet  in  diameter,  —  either  spur, 
lievel,  miter,  mortise,  or  worm  wheels,  pleio  or 
shrouded,  —  and  it  is  also  equally  applicable  to 
molding  fly-wheelp  or  pulleya,  either  whole  or  fitted 
in  segments. 

3.  {PlaMicwork.)  A  machine  for  the  mannliK- 
ture  of  compofutbn-molding.  The  material  is  driven 


Digitized  by  Google 


HOLDING-HILL. 


1469 


MOLK-PLOW. 


from  the  cone- shaped 
hopper  bj  the  apinil 
eonipTHHor,  mnd  ia  m- 
ceired  on  bh  endlMA 
apron  wliii  h  t:um«i  it  to 
tne  diL-'M  li'-i  i  rdJ  delir- 
ers  it  OIL  »iri  iin  linMi  ta- 
ble. Till'  Miinut  oi  tlia 
hopper  i>.  n-giilEttc^L  hy 
eontroUing  difvuies.  Thd 
uonveyor  U  Kn)ied  to 

cles,  ifid  th» 


tic.  awe. 


MatKitu  for  mtA»»t  Cmtpoiilion'MoUtngi 


oilfA  to  prevent  adherence  of  the  compoAition.  The 
principle  is  the  same  as  some  of  the  brick,  tile,  and 
pipe  machines  (which  see). 

4.  (Skea-meial  Working.)  A  kind  of  rolling-ma- 
chinn  for  molding  sheet-metal  to  shape  for  cornices,' 
baloatera,  and  other  parpoees.  It  consists  <tf  a  pair 
of  rollerB  of  coanterpart  form,  between  which  the 
sheet  of  metal  is  paawd  to  give  it  the  reqnired  oatline. 


atMlmg-Uatkhttfir  AMt-UM. 


Moldln^-^iillL  A  planing-mill  for  shaping  tim- 
ber.    See  MOLDINO-KACHINR,  1. 

Mold'lng^lanes.  Joiners'  planes  for  making 
moldiiigH,  and  having  various  patterns,  or  concave 
and  convex  soles  to  form  parts  of  iDoldinga.  Such 
as  hollow  and  rtntnda.  Matth-fkmet. 


plow.  Used  for  molding  or  forming  ridgei,  itriUiur 
water-cotuwB,  or  hilling-iip  potatoes ;  so  constmcted 
as  to  thoroughly  turn  the  soil,  burying  the  surface  and 
bringing  up  the  bottom.  That  »bown  is  made  en- 
tirely of  iron,  having  a  tnissed  beam  and  front  wheel, 
and  may  he  used  tor  splitting  ridges  ;  the  breaft  is 
laterally  expansible,  and  the  ^netration  of  the  share 
ia  regulated  by  the  <lraft-chuu  at  the  clevis. 

Mold'tngHMW.  One  or  a  number  of  circular 
saws  for  blocking  out  strips  for  ornamental  mold- 
inen. 

The  strips  are  fed  reiwatedly  to  the  saw  at  differ- 
ent angles,  and  the  eeueral  outline  of  the  desired 
molding  approximated.  The  work  is  generally  com- 
pleted ny  revolving  planes. 

Mole.  1.  {Ht^xmdry.)  A  cylindrical  plug  of 
iron,  three  or  four  inches  in  duuneter,  and  with  a 
sharp  point,  drawn  or  driven  tbrongh  the  mibooil  to 
make  a  drain. 

2.  {MaritirM  EngiTuering.)  a.  A  jetty  br'stmc- 
ture  erected  before  a  port  so  as  to  partially  inclose 
a  harbor  or  anchorage,  and  protect  it  from  the  vio- 
lence  of  the  waves  in  the  offing. 

'b.  A  pier  of  masonry ;  one  is  described  by  He- 
rodotns  as  extending  aronnd  the  harbor  of  Samoa. 

8.  A  mansoleuni  til  peculiar  form,  aa  the  mole  of 
Hadrian,  ntiw  known  as  the  Castle  of  St  Angelo^ 
Kome. 

Mole-plow.  The  mole-plow  has  a  pointed  iron 
shoe,  which  is  attached  to  the  end  of  a  standard  and 
drawn  along  undergronnd,  making  a  track  like  that 
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of  a  mole,  establishing  a  duct  to  lead  water  from  the 
subsoil,  pressing  the  earth  away,  but  not  purposely 
disturbing  the  Mtrface. 

It  is  said  to  have  been  invented  bv  Adam  Scott 
(Bridah),  and  will  be  earily  understood  hj]  the  illus- 
tratioo.  The  work  is  all  oeneath  the  soil,  in  posi- 
tions where  a  surface  drain  is  inadmissible,  the  thin 
colter  to  which  the  mole  is  attached  only  making  a 
mark  which  is  soon  obliterated.  It  vtm  oaed  in 
draining  the  marshes  of  Essex,  England,  during  the 
latter  part  of  the  last  centuir. 

In  a  modification,  the  mole  ia  attached  by  a  short 
chain  to  die  bottom  of  the  sharp  standard,  to  jtermit 
the  mole  to  avoid  obstacles,  and  by  lessening  its 
rigidity  increase  the  ease  of  traction.  Fi^.  S207  is 
a  tite-laying  mole-plow.  The  catter-bar  is  pivoted 
to  the  carrisge,  nnd  adjustable  to  vary  the  presenta- 
tion of  its  foot  by  means  of  an  upper  neam  to  which 
it  ia  attached  and  braced.   A  mote  traila  behind  the 


Moldlng^low.  A  plow  with  two  mold- C 
boards  to  throw  the  soil  right  and  left    A  ridging- 
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cutter-foot,  and  by  iwuia  of  a  cord,  hooka,  and  cross- 
bar the  tiles  are  drawn  in  behind  the  mole. 

A  mole-plow  for  laying  tiles  was  iiisde  about  1850, 
and  exhibited  by  Foules,  the  inventor,  at  the  meet- 
ing of  the  Boyal  Agricultural  Society  of  England  of 
thatjear. 

Attached  to  the  nwk  vai  a  rope,  upon  which  the 


sections  of  tile  were  strung,  and  the  mole  as  it  no- 
greased  drew  in  800  feet  of  tiling  after  it  A  nole 
was  dug  at  eacli  commencemsat  of  operations.  See 
Draim-tile. 

It  is  sometimes  drawn  by  four  or  six  hnran,  and, 
perbapa,  more  often  by  a  rope  from  ■  e^Htui,  as  in 
Fig.  8808,  in  which  the  capstan  is  shown  aiKhoml 


in  poMtioD,  and  tbe  ttandard  of  the  inoIe*plow  has 

a  clevis  for  the  attachment  of  the  mole. 

The  moU'plow  is  described  in  White's  English 
patent  for  a  draining  implement,  1797.  It  is  thus 
described  in  a  report,  November,  17&7  :  — 

"  The  principle  of  this  invention  consists  in  the 
patentee's  mode  of  forming,  a  sort  of  snbterraneoua 
cbannelfl,  cavities,  sought  or  drainn,  from  every 
part  ttf  the  ground  to  he  drained,  which  channels 
run  into  a  principal  drain  or  ditoh,  cut  by  hand 
in  tiie  nsoal  war.  These  subterraneous  channels  he 
fbrms  by  a  particular  s[)ecieR  of  share,  foot,  or  wedge, 
affixed  to  a  sort  of  plow,  which  is  drawn  by  horses 
in  the  usual  way. 

"  In  the  beam  of  the  plow  is  fixed  a  vertical  plate  of 
irm,  about  24  ioehmi  long,  and  tilled,  from  its  sharp 
steel  edge,  the  euttrr.  To  the  bottom  <tf  this  cutter 
is  fix«d  a  solid  wedge,  foot,  or  nAatv  of  cast-steel  or 
'  wrought-irun,  12  inches  in  length,  2i  to  8  inches 
^ick,  and  2ji  to  8  inches  deep  at  the  base,  and  ter- 
minating (forward)  in  a  sharp  point  This  vscdge, 
before  the  plow  is  put  in  motion  by  the  horses,  is 
introdnned  mto  the  ground  as  deep  as  may  appear 
to  be  neeessary  ;  and,  by  its  passage  undsr  the  ear' 
face-,  it  forms  the  subterraneous  cbaimels  which  carry 
off  the  moistun  to  the  main  or  principal  drain. 

"To  lessen  the  resistance  against  tne  sharp  edges 
of  the  cutter  and  wedge,  in  their  passage  through 
■tiff  soils^  a  circular  or  rolling  cutter  nuiy  be 
fixed  immediately  before  the  peipendicnlar  entter, 
or  a  shorter  vertical  entter.  at  the  plmsnre  of  the 
maker," 

Molv'aUn.  {FaitHe.)  A 
strong  cotton  twilled  goods 
br  men's  wear.  A  kind  of 
fustian,  cropped  or  shorn 
before  dyeing.  BeaverUeK. 

Molatrq;).  One  placed 
in  a  mole-burrow  to  catch 
the  mole.  There  are  Bevenil 
kinds.  In  one,  the  mole,  in 
attempting  to  effect  a  pas- 
sage underneath  the  cross- 
bar on  the  lower  end  of  the 
trigger -stiuff,  actuates  the 
trigger,  and  release*!  the  tube 
carrying  the  prongs,  and  is 
consequently  impaled  by  Uie 
Utter. 

Fig.  3210  shows  a  flower- 
pot placed  with  its  mouth 
on  the  level  of  the  track  of 
the  nude.    Over  the  top  of 
Jb-t-T^v.  this  receptacle  a  piece  of 
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hoard  is  placed,  leaving  a  trace  of  abont  thier  itichea 
Ifetween  it  and  the  edge  of  the  pot  so  that  dirt  ftm 
above  will  not 

fall  into  the  if-  8Z10. 

Utter.  The 
openings  of 
the  run  lead 
intothUspace. 
The  eartn  U 
replaceil  and 
the  8urUc«  of 
the  ground  re- 
stored. The 
mole,  in  fol- 
lowing his 
usual  road,  blindly  comes  to  the  orifice  leading  tn  the 
pot  into  which  he  tumbles. 

Mtdle-bart  {Affriadtun.')  A  Flemish  imple- 
ment cousiKtingof  a  Urge  shovel  drawn  byahonie  and 
guided  by  a  man,    A  mold-board  or  tarth-tcrofer. 

Mol-yb-dtt'nnin,  A  metal :  Equivalent  U ; 
symbol,  Mo.\  sjiecificffravitv,  8.62  ;  itgivfeagieen- 
iih  flame  under  the  blow-|ape ;  a  salt  cS  Uus  mrtal 
is  uaed  as  t  teat  for  soda.  It  is  not  much  used  is 
the  arts. 

Its  sulphide  is  a  soft  bUck  mineral  frequently  mis- 
taken for  graphite.  In  1778  the  Swedish  chemiKt 
Scheele  decided  that  it  was  really  a  different  min- 
eral ;  and  in  1782,  Hjelm  prepareit  from  it  a  new 
metal,  to  which  was  given  the  name  roolybdnium. 
the  sulphide  having  received  the  name  of  ndyb- 
denite.  It  may  be  diatinguishetl  from  graphite 
an  follows :  On  nnglazed  porcelain  the  foraier 
gives  a  greenish  streak  and  graphite  a  Uack  ;  mo- 
lybdenite U  decomposed  by  nitric  acid,  tearing  a 
white  or  grayish  residue  ;  graphite  is  unacted  upon 
by  acids ;  on  charcoal  before  tiie  blow-i^pe  the 
former  gives  a  strong 
sulphurous  odor  and 
coats  the  ooal  with 
crvstaU  of  molybdic 
acid  ;  graphite  is  in- 
fusible, but  at  a  high 
temperature  with  ac- 
cess of  oxygKU  bams 
without  flame  or 
smoke.  Molybdenum 
Unot usually  met  with 
in  large  quantities, 
but  haa  been  found 
in  crystaU  and  plates 
at  various  places  in 
the  Uniteif  Statu. 

See  OraphITB.  2W-DraMr  Jtam. 
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Mon'oy-draw'er  A-laxm'.  A  device  which 
strikes  »  bell  wlwn  the  till-<lMwer  is  opened.  A 
drat  on  tbs  lower  nar  pttrtion  of  the  drawer  engages* 
a  httch,  and  rings  the  bell,  when  the  drawer  iti 
opened  or  closed.  A  treadle  withdraws  the  latch  to 
arwl  the  noise.  A  s{iring  wire  lockti  the  drawer, 
and  is  unlocketl  by  the  motion  of  the  knub. 

Mon'ger.   A  small  lishing-vesseL 

Monl-tOT  The  popular  name  for  a  elan  of 
Amcaioan  iron-dad  veswla,  having  one  or  mote  tur- 
rets, and  a  peculiar  formatioD  of  hnll.  So  called 
from  the  Srat  vessel  of  this  construction,  built  for 
the  United  States  by  Captain  John  Ericsson,  and 
launched  early  in  1862. 

The  original  "Monitor"  wiisbanedon  a  system  pro- 
posml  by  Captain  Ericsson  to  the  Em^teror  Louis 
Napoleon  in  lSfi4.  In  1S66  Captain  Coles  of  the 
Royal  NavT  proposed  a  system  <a  revolving  tnrreta 
to  the  British  govemmeut,  which  wss  adopted  after 
the  "  Monitor  had  demonstrated  the  value  of  the 
invention.  Captain  Coles  was  loflt  in  the  iron-clad 
frigate  "  Captain,"  a  vessel  of  his  own  construction, 
in  a  gale  otf  Cape  Finisterre  in  1870.  See  Plate 
IV.  for  a  view  of^the  Oaptaiji. 

Prior  to  the  inventions  nf  Ericsson  and  Coles  was 
a  propoeitiou  of  Mr.  T.  R.  Timby,  of  Massachusetts, 
who  sent  drawings  of  his  proposed  turret  ships  and 
batteries  to  the  United  States  Patent  Office  in  1843. 
His  right  to  the  invention  was  a(t«rward  rmognized 
by  the  United  States,  and  a  royalty  paid  to  him. 
Tlie  evidence  tends  to  show  that  neither  one  of  these 
engtneera  was  aware  of  the  invention  of  tbe  others 
pnor  to  the  completion  of  his  own. 

The  oontract  for  building  the  "Monitor"  mm 
awarded  September  16,  1861.  Ciyitain  Ericsson 
says  :  "In  onler  not  to  low  time,  the  Secretary 
ordered  me  to  'go  ahead  at  once.*  Consequently, 
while  the  clerks  of  the  department  were  en^ed  in 
drawing  np  the  contract,  the  iron  for  die  keel-phite 
of  the  '  Monitor '  was  drawn  through  the  loUiDg- 
mill." 

The  contract  for  Captain  Ericsson's  battery  speci- 
fied that  she  was  to  be  172  feet  long,  41  feet  beam, 
11}  feet  bold,  1,255  tons  displacement.  She  was  to 
be  completed  in  100  days. 

The  construction  of  toe  "  Monitor ''  was  different 
fram  that  of  any  veaiel  preceding  her.  Besides  the 
nswlring  turret  and  low  deck,  the  upper  part  of  the 
hnll  had  a  square  projection  over  the  lower  part, 
some  t  feet  wide  on  tne  sides  and  2S  feet  astern. 
This  "overhang"  served  to  make  her  much  steadier 
in  a  sea,  but  was  supposed  to  be  the  caase  of  her 
final  toes.  The  deck  was  18  inches  above  the  water- 
line,  and  composed  of  one-inch  plates  of  rolled  iron, 
"nie  tnrret  was  20  feet  in  diameter  and  9  feet  high, 
boilt  of  Ibicknesses  of  one-inch  rolled  plates,  and 
covered  with  a  grating  of  railroad  ban  mppoeed  to 
render  it  bomb-proof,  with  a  roofing  above  to  keep 
out  water.  The  turret  was  piercra  for  two  guns, 
and  carried  two  11-inch  Dalilgrens.  The  guns  and 
turret  rested  on  a  post  or  pivot  amidships,  which 
supported  the  whole  weight,  and  was  tamed  by  the 
et^jUies.  Tbe  boilera  and  eiujnes  were  aft,  leaving 
the  forward  part  of  the  hold  for  qnarters  for  the 
craw  and  storage  of  ammunition.  The  pilot-house 
wis  forward,  and  had  lookout-holea  for  the  ateerstnan 
or  commander.  (See  also  Plate  IV.,  opposite  page 
150.)  She  was  deNcribed  by  the  Southern  jonmalB 
as  "a  blade  Yankee  cheese- doz  on  a  raft." 

The  enngement  of  the  "Monitor"  and  "Merri- 
mac"  in  Hampton  Roads,  March  9,  1802,  was  an 
flvent  of  histonr,  and  need  only  he  mentioned  here 
as  having  decided  the  &te  of  wooden  veseels  for 
naTsl  contests. 


At  that  time  the  "  Monitor  "  undoubtedly  proved 
herself  the  moat  formidable  craft  afloat. 

Subsbquent  engagements  with  shore  batteries 
pointed  out  a  few  defects  in  oonstmction,  the  worst 
one  lieing  the  location  of  the  "pilot-house  forward  of 
the  turret,  interfering  with  the  pointing  of  the  guns 
in  that  direction.  In  subsequent  monitors  the  pilot- 
house was  mounted  on  the  turret.  Some  other 
minor  changes  were  also  made.  Theoriginal  "  Moni- 
tor" ntaintained  her  aapremsey  until  uer  loss  in  a 
heavy  storm  off  Hatteras,  December  81,  1862.  She 
is  supposed  to  l^ave  been  strained  in  falling  with  the 
seas,  and  parted  between  the  lower  hull  and  the 
overhang,  carrying  down  four  officers  and  twelve  men 
with  her.  A  part  of  the  crew  were  saved  by  the 
steamer  "  Bboae  Island." 

After  the  success  of  the  "  Monitor,"  a  large  nnm* 
ber  of  iron-clad  vessels  of  similar  or  andogons  con- 
struction were  built  for  the  United  States  govern- 
ment The  "  Weehawken,"  one  of  the  earli^  was 
plated  with  6-inch  annor  on  deck,  11  inches  turret, 
and  carried  one  11  and  one  15  inch  gun. 

In  an  engagement  between  tbe  "Weehawken" 
and  the  Confederate  iron-clad  steamer  "Atlanta," 
June  13,  1863,  the  Utter  was  disabled  at  the  fonrth 
shot  from  her  antagonist,  and  surrendered,  having 
lost  16  men  woun^&d  and  40  knocked  down  by  a 
15-Inch  sliot  which  broke  through  her  4-indi  iron 
and  18-invh  timber  armor,  althmigh  striking  at  an 
angle  of  60°. 

In  the  various  engsi(ements  with  the  fortifications 
at  Charleston,  the  "Weehawken"  was  struck  187 
times  by  shot  snd  shell  wiUiont  serious  damage  to 
vessel  or  crew. 

Admiral  Dahtgren  reported  that  the  nine  iron- 
clads of  the  monitor  pattei-n,  during  the  o)>erations 
against  Morris  Island,  fired  8,000  projectiles,  weigh- 
ing 365  tons,  and  were  struck  882  times,  mostly  ny 
100-pound  diot,  without  receiving  any  very  severe 
ii^uries.  In  giving  his  opinion  as  to  the  compara- 
tive nine  of  iron-clad  vessels.  Admiral  Dahlgran 
says :  — 

"The  armament  of  the  monitors  conld  be  perfected 
to  give  all  desirable  rapidity  of  fire,  but  by  no  con- 
trivance could  a  broadside  vessel  be  enabled  to  nee 

much  heavier  guns  than  those  now  mounted  

There  remdns  to  the  mnnitora  the  advantages  of 
lighter  draft,  choice  of  guns  frmn  tbe  heaviest  to  the 
lightest,  defenaibility,  and  direction  of  fire  around 
tbe  whole  circle  ;  consequently  the  ability  to  carry 
a  heavy  battery  into  the  least  depth  of  water,  with 
equal  power  of  offense  and  defense  in  any  direction, 
and  that  with  half  the  number  of  guns  carried  in  , 
braadside  by  another  vessel." 

Admiral  Porter,  after  a  lengthened  experience  with 
all  sorts  of  iron  and  wooden  vessels  in  action  under  - 
almost  all  posdble  circumstances,  gave  his  opinion 
that  the  monitors  built  on  the  Western  rivers  were 
the  most  powerful  vessels  of  war  ever  launched.  He 
says :  "  The  first  monitor  was  a  perfect  success,  and 
capable  of  defeating  anythine  that  then  floated," 
The  one  first  completed  at  Cincinnati,  in  1864,  he 
thou^t,  "could  commence  at  Cairo  and,  going  down 
tbe  nver,  destroy  everything  we  have  on  these  wa- 
ters, unless  they  ran  away  "  ;  and  this  witbont  die- 
paragratent  to  the  powerful  fleet  of  vessels  then  on 
the  MissiMippi,  several  of  which  had  received  over 
a  hundred  shots  each,  while  under  the  Admiral's 
command,  without  apparent  damage.  Of  tbe  moni- 
tors at  Charleston,  he  says :  "  They  have  done  what 
no  other  vessels  ever  built  could  possibly  have  ac- 
complished." 

Borne  60  monitors  were  built  for  the  United  States 
govemmrnt,  between  the  years  1861  and  1867.  Of 
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theoe,  some  have  one,  some  two,  and  somo  three  tnr- 
rett,  each  turret  to  contain  two  gnna.  The  general 
principles  were  anbetantiallythe  same  in  all,  and  the 
kricasoQ  plan  of  iron-clad  veaaeU  may  be  said  to  cover 
neaiiy  everything  in  the  way  of  armored  shipa  now 
in  the  United  States  navy.  The  fmna  mounted 
on  the  monitors  are  generally  IS-lnch  Dahlgmis, 
carrying  a  projectile  of  450  pounds.  A  few  20-inch 
guns^  to  throw  a  shot  of  1,100  ponndi,  have  been 
made,  but  thefte  are  uow  at  the  Navy  Yanl  in  Brook- 
lyn, and  none  have  yet  been  tried  on  shipboard. 

The  British  Admiralty  adopted  a  modilied  form  of 
monitor  or  turret  vessel,  conatmctnd  according  to 
thi)  plan  of  Captain  Coles,  who  built  some  veiy  for- 
midable vessels ;  but,  in  his  efforts  to  increase  the 
offensive  eRlcienry,  overloaded  tbe  vessels  with  upper 
workit.  This  was  most  apparent  in  the  "  Captain," 
which  is  shown  in  Plate  I  v.  (opposite  page  150),  in 
a  group  of  iron-clada,  American  and  British.  This 
vessel  capsized  off  Cape  Finutem,  July,  1870,  and 
was  indeed  the  "  end  of  earth  "  to  the  craw  of  500 
offi»rfl  and  man,  and  abio  to  Captain  Coles,  who 
vent  down  with  her.  The  "  Cai>t«in  "  was  a  doable- 
tnrreted  vessel,  each  turret  carrying  two  25-ton 
gnus  ;  armor  of  from  6  to  10  inches  tliickness,  and 
had  other  upper  works,  fore  and  aft,  also  pierced  for 
guns. 

The  same  plate  also  shows  the  very  formidable 
Teasel,  the  ungle'tnrreted  "Olatton,'  which  was 
selected  to  be  a  target  for  600-ponnd  elongated  pro- 
jectiles of  the  "  Palliser"  onler.  She  bore  it  very 
aatisfactorily.  In  the  same  group  is  also  the  "Thun- 
derer," a  double- turreted  vessel  of  a  favorite  class. 
It  may  be  described  as  a  monitor  based  upon  the 
American  motUb,  bat  with  variatiooa  iutmdaoed 
with  a  view  of  removing  the  more  objectionable 
featnrea  of  the  monitor  system.  Thus,  instead  of 
having  as  tow  a  freeboard  aa  iiossible,  a  hight  of 
lour  feet  six  inches  ban  been  allotted  to  the  hull 
altove  the  water-line ;  the  turrets,  instead  of  being 
■fjiposed,  aro  protected  by  a  powerful  breastwork  ; 
and,  instead  of  being  constructed  upm  as  smalt  a 
scale  as  posnible,  she  naa  been  built  on  a  scale  snffl- 
eient  to  enable  tier  to  carry  an  armament  of  four  86- 
tou  guns,  with  the  capacity  of  storing  during  a 
voyage  a  supply  of  1,750  toan  of  coal.  With  such 
caiubilities  aa  these,  she  has  a  burden  of  4,500  tons 
a  length  of  285  feet,  and  an  extreme  breadth  of  62^ 
feet ;  and,  large  as  these  proportions  are,  one  of  the 
few  defects  the  British  Committee  of  Shins'  Designs 
find  in  her  is  that  she  is  not  large  enough,  and  that 
in  fiiturs  such  tcsspIh  shonhl  be  hnilt  upon  n  larger 
scatr  than  either  the  "Thnnderer"  or  the  "DevasU- 
tion."   See  iBOS-CLAn. 

Mon'l-tor-oar.  {Railway.)  One  having  a  cen- 
tral lomfitadinal  raised  portion  in  the  roof,  on  the 
fliilea  of  which  portion  are  openings  for  ventilatimi 
and  panes  for  light. 

BSonk.  (Priniing.)  A  Uacker  portion  in  a 
urinted  iheet ;  a  dark  patch.  A  hlackened,  wasted 
impresaton. 

Mcn'lMy.  1.  The  weight  (a,  Fig.  8212)  of  a 
pile  or  post  driver,  which  is  raised  by  a  grepule  and 
chain,  and,  beini;  detached,  is  a11owe«t  to  fall  in  its 
guides  on  to  the  head  of  the  pile.  The  weight  is  at- 
tached to  the  chain  by  a  dog  e,  which  is  cause*!  to 
relax  its  grip  by  a  triuer,  or  by  coming  iu  contact 
with  a  stop  placed  at  the  required  hight. 

At  the  back  of  'the  numiqf,  or  ram,  are  two 
frames  bb  in  the  form  of  an  H,  whiclf  serve  to  guide 
the  weight  when  rising  or  falling.  See  Pile-driver. 

2.  {^frging.)  A  vertical  hnrnmer,  consisting  of  a 
long  out  of  iron,  running  looeely  through  an  »>ye, 
several  feet  above  the  anvil,  and  terminating  at  foot 


iu  a  mass  of  iron,  called  the  ram.  The  shaft  i* 
raised  by  a  chain  and  drum  driven  hy  the  eneuie, 
and  baa  an  automatic  releasing  apparatus,  mieli 
is  regulated  to  drop  the  monltey  at  the  rrqnited 
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hight,  My  vith  a  range  of  ftom  8  to  Sfeet  The 
monkey  has  a  horitoutal  range  of,  any  SO  inches,  and 
is  made  to  drop  upon  the  spot  required  by  means  of 
guv-ro<ls  in  the  hands  of  two  workmen. 

Itffoii'key-bloolc  (Naviieal.)  A  single  block 
(e,  Fis.  8212)  strapped  to  a  bridge-piece  which  is 
bolted  to  the  deck  nr  other  oineet. 
MOii'kaj-boat  A  small  boat  used  in  the  doeks. 
Moafki^-W'l^aA  A  fomi  of  piU-driver  hav- 
ing a  fflenivy  or  ram  weighing  about  400  ponnds, 
moving  in  a  wix>den  fVame.  The  monkey  ii  held  by 
a  staple  in  a  pair  of  tongs,  and  is  drawn  up  10  or  I'S 
feet,  or  higher  if  neceaaanr,  by  means  of  a  winch. 
At  tha  top  el  the  lift  the  nan<]les  of  the  tongs  come 
in  contact  with  two  indinad  planes,  which  canse 
the  tongs  to  open  and  drop  the  monkey.  The  tono, 
being  then  lowered,  become  self-engwed  with  toe 
staple,  and  so  the  vork  proceeds.    See  PiLB-DBim. 

Mon'k^-faam'mOT.    A  drop-press  in  which 
the  hammer  is  a 
falling   weight;  «».«218. 
called  by  the  wme 
nsme  as  the  hammer 

I  of  a  pile-driving  ma- 
chine. In  it  various 

'  articles  of  jewelry, 

'  etc,   are  stamped 

!  out.   the    atrip  of 

1  gold  being  laid  upon 

'  tlie  lower  die  and 
impresHed  between 
it  and  the  upper  die, 
which  descends  in 
guides  when  the 
workman  slacks  the 
rope  by  niieing  the 
■tirmp. 

A  hammer  in  which 
the  driver  consists  of 
a  nionivy  which  isal- 
temately  raised  and 
dropped,  sliding  in 
gitidea.  One  lorm 
of  powiT-hammer. 
Ifoii'kaT-pamp. 
The  sailor's  name 

for    the    sucking  jfonfeyBw. 
straw  introduced  at 

a  gimlet-hole  in  a  wine-cade.  This  is  as  <dd  as 
Xenophon,  who  deacrihea  this  mods  of  pilfaiing  from 
the  wine-jars  of  Armenia. 
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Mon'ke7-nlL  {Nautical.)  A  supplementary, 
nil,  above  and  lighter  than  the  quarter-rail. 

Mon'ke7^4aiL  A  small  iron  ciow-bar  used  by 
naval  gnnnen. 

Mon'kaY-mtmBb.  A  spuiner  vnth  a  movable 
jaw.    The  cat  shows  aevetal  cinda. 

Fig.  8214. 


a  has  a  apring-dog  on  the  hock,  catching  into  a 
ntcbet 

b  has  one  jaw  for  hexagonal  and  another  for  square 
nnts. 

e  shows  a  strong  form  with  a  spline. 

d  has  a  serrated  Jaw  to  ^rasp  a  jape. 

e  has  a  screw  coacealed  m  tke  stock. 

/has  a  eapAcit^  for  gripping  a  hexagonal  nnt 
the  points  of  its  jaws. 

j|r  is  en  ordinary  machinist's  wrrach  of  good 
quality. 

Monk-aeam.  (yavtieal.)  A  double  seam  of 
a  sail  made  by  oveiiapping  selvages  and  sewing  both 
edxes. 

Mon'o- chord.  (Sfutic)  1.  An  ancient  instni- 
ment  with  one  string  which  wan  played  aa  a  guitar. 
It  grew  into  a  manidtordf  in  wbicn  numerous  strings 
were  played  hy  quills.  See  Hanichobd  ;  Piano- 
forte. 

2.  An  instrument  for  experimenting  upon  the 
msthonatical  relations  of  musical  sounas.  It  con- 
nsts  of  a  single  string  stretched  between  two 
bridges,  one  or  both  of  which  are  morable,  and 
which  stand  upon  a  gradnated  rale,  for  the  purpose 
of  readily  changing  and  measuring  the  length  of  the 
part  of  the  string  involved  in  the  vibration.  (Web- 
ster.)   Sometimes  called  the  harmcnieal  canon. 

Mon'o-ohro-mat'io  Lamp.  A  lamp  led  with 
a  mixtuTe  of  a  solution  of  common  salt  and  alcohol. 
It  gives  a  yellow  light  and  a  ghastly  appearance  to 
the  human  face,  objects  appearing  yellow  or  black. 
Useful  in  photographic  Btuuioe. 

lt(Mioo'ii4ar  lfl.'oro-aoop«.    A  microscope 


adapted  for  one  eye,  in  contradistinction  to  a  biiue- 
ular  instrument. 

Mo-noo'n-lu.  (Surgieal.)  A  bandage  to  retain 
a  topical  a])pIication  over  the  eye. 

Jtton'o-graiu.  A  cipher  composed  of  two  or  more 
letters  inter«'oven  as  an  abbreviation  of  a  name. 
Monograms  were  common  ns  distinctive  marks  on 
ancient  coins,  and  were  also  used  as  devices  on  seala 

Mon'o-UtlL  A  single  column  or  block.  The 
term  is  applied  to  sueh  erections  as  the  obelisks  of 
Egypt,  some  of  which  are  now  in  Rome  and  Paris. 
(See  Obelisk.)  The  term  mmolUMe  is  also  applied 
to  structures  in  wbith  the  blocks  are  immense,  in 
some  crises  reaching  from  the  foundation  to  the  en- 
tablature, aa  in  the  United  States  Treasury,  Wash- 
ington. This  building  is  said  to  have  la^r  stones 
than  any  used  in  the  pyramids  of  £gypt,  and  to  be 
of  a  more  masnire  construction  in  respect  of  the  size 
of  its  stones  than  any  other  bnilding  in  the  world, 
except  the  church  of  St  Isaac  at  Petersburg,  Russia. 

The  laivest  existing  monolithic  temple  in  I'^pt  is 
that  of  Tel-el-mai,  on  the  Delta.  It  is  2l7eet  9 
inches  high,  13  feet  broad,  and  11  feet  7  inches  deep. 
This  size  is  much  exceeded  by  the  dimensions  given 
by  Herodotns  of  the  temples  of  Amosis  and  Latoua, 
which  were  siso,  we  are  informed,  on  the  Delta.  The 
former  one,  he  states,  required  three  years  to  trans- 
port, with  the  aid  of  2,000  Isborers,  from  Elephan- 
tine to  Sai's,  a  distance  ordinarily  of  twenty  days' 
Nilotic  navisation.  The  temple  of  Latona  was  still 
larger.  "ITie  most  wonderful  thing,"  says  Herod- 
otus, "  that  was  actually  to  be  seen  about  this  tem- 
ple was  a  chapel  in  the  inclosnre  made  of  a  single 
stone,  the  length  and  hight  of  which  was  the  same, 
each  wall  being  forty  cubits  square  [sixty  feet],  and 
the  whole  a  single  block.  Another  block  of  stone 
formed  the  roof,  and  projected  at  the  eaves  to  the 
extent  of  four  cubits."  According  to  these  measure- 
ments, supposing  the  walls  to  have  been  only  six 
feet  thick,  and  the  material  granite,  as  in  all  other 
monoliths,  this  monument  would  weigh  7,000  tons, 
being  76,032  cubic  feet,  withtmt  the  cornice,  which 
was  placed  on  the  roof.  This  rspstone  would  wei^ 
2,400  tons,  if  six  feet  be  token  for  its  thickness. 
If  any  doubt  exists  respecting  the  ability  of  the  an- 
cients to  transport  and  uplift  snch  enormous  masses 
of  atone  aa  these,  it  is  set  at  rest  by  M.  Jomird,  the 
celebrated  Egyptologist,  who  gives  a  sketch,  in  his 
work  on  Egypt,  published  by  the  French  govern- 
ment, of  a  huge  block  of  granite  situated  almost  a 
quarter  of  a  mile  from  the  modem  town  of  Syene, 
where  it  was  abandoned  for  some  unknown  reason 
while  on  its  way  from  the  quarry.  It  bears  numer- 
ous traces  of  instruments 
in  the  work  on  its  surface,  tig.  8Z16. 

as  well  as  evidences  of 
its  having  been  intended 
for  a  colossal  statue.  M. 
Jom&rd's  dimensions  are, 
—  the  largest,  22^,  me- 
ters, and  for  the  body 
and  back  6i  meters,  or 
abont  72,  21,  and  21 
English  feet,  which,  at__  t 
18  cubic  feet  per  ton,  "'■"U^ 
yields  nearly  2,500  tons. 
See  also  Makunby,  where 
the  stones  of  Baalbek  ate 
noticed. 

Monte-jus.  (Sugar.) 
A  force-pump  by  which 
the  juice  from  the  cane- 
mill  is  raised  to  the  clari- 
^ers  on  the  story  above. 
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It  conaista  of  a  vessel  with 
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a  fninkcD  well  in  the  center  of  the  Imttom,  and  hav- 
ing three  pipes :  one  by  which  the  juice  is  received  ; 
another  wnose  open  tower  end  is  near  the  bottom  of 
the  vessel,  and  by  which  the  jnice  is  dischai^d  ; 
a  third  by  which  steam  is  admitted.  Each  has  a 
valve.  The  cistern  being  charged  and  the  induction 
valve  closed,  steam  is  admitted,  which  presses  on 
the  suiface  of  the  liciuid  and  drives  it  out  by  way 
of  the  ascending  pit>e.  The  valve  in  the  steam  and 
eduction  pipes  being  closed,  the  ateam  condenses, 
the  induction  pipe  is  opened,  and  the  cylinder  retills. 
KepeAt  the  operation. 

Mon'ton.  A  heap  of  ore  ;  ^  batch  nnder  process 
of  amalgamation,  varying  in  q^tity  in  different 
mining  districts. 

Moon-knife.  A  knife  ^ployed  by  skinners. 
The  blade  has  a  crescent  shape,  and  is  sharpened  on 
iti  convex  edge. 

Mo(mH:ak'er;  Moon-aail.  (Ifautieal.)  A  sail 
Bometimes  csrried  above  the  sky-scraper. 

Moon'stone.   A  variety  of  adularia  of  a  white 
color  and  opalescent  reflections. 
MoOT'lng.   (liauiieal.)   a.  A  sailor's  bend  for  a 
cable  or  hawser  to  a  bol- 
Ib-  sns.  lard,  post,  or  ring,  for  a 

ship  or  a  (lying  bridge. 

a,  square  moorittg. 

b,  craned  fattening, 
the  rope  being  cromed  at 
the  back. 

e,  gimple  fattening, 
d,  loop-fattening. 


Moorwg-Bendt. 


e,  Lark's-head  fariening  to  ninning  knot  Sec 
Bend;  Chaen-fastknino ;  Waterman'b-bend. 

b.  A  snbroarine  holdfast  in  tbegroond.  See  AN- 
CHOR ;  ScaEW-PILB  ;  MUBHROOM-AVOHOS. 

BSoOTlDBHnriT'aL  (NMUieal.)  A  chain  over 
the  bow,  having  the  strength  of  the  two  cables  to 
which  it  is  swiveled.  It  enables  a  ship  to  lide  from 
two  anchors  and  swing  without  fouling. 

Moot.  {Shipbuilding.)  a.  A  gage-ring  for  deter- 
mining the  size  of  tree-nails. 

b.  A  piece  of  Itftrd  wood,  hooped  with  iron  at  both 
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ends,  used  in 
hlock-nmking. 

Mop.  A 
scrubbing- rag 
or  bundle  of 
junk  secured 
by  a  handle. 

In  the  ex- 
ample  of  a  do- 
mestic mop, 
the  rag  is 
hold  between 
jaws,  one  of 
which  is  mov- 
able, by  means 
of  a  screw.  A 
wringing  de- 
vice is  at- 
tached, con- 
sisting of  a 
bent  wire, 
which  is  passed 


through  the  mop  and  secured  to  the  handle;  to  loe 
the  wringer,  detach  the  wire  and  tara  it  in  the  hand, 
twisting  the  mop-rag. 

Mop-board.  (CarpeiUry.)  A  wall-board  nal 
to  the  floor  of  a  room.    A  tieirting-board. 

Mbp-4iead.   A  clamp  for  a  mop-r^  on  the  end 
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of  a  handle.  In  Fig.  the 
rag  is  secured  by  a  movable  \vt 
operated  by  a  swivel. 

In  Fig.  S219,  the  thread  on  iht 
handle  has  its  socket  in  the  thumb-nut,  and  the  re- 
verse thread  on  the  latter  has  its  socket  to  the  collar 
of  the  yoke. 

lnFig.8220,  Hi  82Za 

the  mop-cloth 

is  clamped  be-  ^^S&l  ~ 

tween  toothed  —.mm^mm^^  ^^'^1  ~ 
jaws,  whose ^^^^^^J^=::^^:^^^^^^mii/^  Z 
shanks   are  ^^^^^^^w  ■  '      ■     "  iK  ^'  ~ 

hinged  and  fas- 
tened    by  a 

ring.  Mop-Ihad. 
Mop-nalL 

A  fla^headed  nail,  used  in  aeeoring  a  Inmch  of  jnnk 
or  rope-ends  to  a  handle  in  making  a  mop  sneh  it 
sailora  use. 

Mop-atiok.  {Mutie.)  A  vertical  damper-rod  at 
the  end  of  the  key  in  the  old  pisno-forte  moventi^i. 
single  action.  When  the  key  was  depressed,  tbt 
mop-stick  was  raised  and  the  damper  therewith. 

As  the  key  rose,  the  dsmper  fell  back  on  to  tlw 
string. 

Mop-wrlng'er.  {DomeM,ic.)   A  device  to  viing 


rig.  8222. 
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Fig.  8225.  or  sqaeeze  the  water  from 

a  mop.  In  Fig.  3221,  the 
sliding  frame  with  the 
twisting  device  is  drawn 
up  near  the  handle  when 
the  mop  is  to  be  wrung. 

The  example  (Fig.  8222) 
has  a  pair  of  wringing  roll- 
era. 

^    In  Fig.  8228,  the  roller 
^  jaws  are  attached  to  a  pail, 
are  approached  by  a  cuiap- 
ing  spring,  and  opened  oy 
itap-Wrimger.         pressure  oa  a  treadle. 

In  Fig.  3224f  the  perfo- 
rated boards  are  hinged  together,  the  lower  one  is 
fixed,  and  the  upper  one  has  a  lever  and  side-atripfi. 


Mop-Wringtr. 

The  mop  is  pressed  between  them  and  draias  into  a 
bucket. 

Mo-qnette^.   A  line  tapestiy  or  Bnuaela  cazpet 

A  species  of  Wilton  carpet. 

iSor'dant.  A  anbstance  applied  to  a  fkbrio  to 
give  a  fixity  to  the  dye. 

1.  (Dyeing.)  Mordants  were  known  to  the  natives 
ot  India,  and  perhaps  of  Egvpt,  in  the  time  of  Pliny, 
who  was  suffocated  by  sulpnurous  fumes  or  carbonic 
acid  in  the  year  79.  "Their  fabrics  are  firat  imbued, 
not  with  dyes,  but  with  dyc-abaorbing  drugs,  by 
which,  though  they  seem  to  be  unaltered,  yet  when 
immersed  in  a  caldron  of  the  boiling  dye-liquor  they 
are  found  to  be  painted.  Yet,  as  there  is  only  one 
color  in  the  caldron,  it  is  marvelous  to  see  many  colors 
imparted  to  the  robe,  in  consequence  of  the  Influence 
of  the  ingment.  Nor  can  the  colors  be  washed  out." 

He  farther  remarica  to  the  effect  that  a  number  of 
colors  in  the  cnldmn.  would  only  give  a  neutral, 
blended,  or  confused  effect ;  but,  owing  to  the  previ- 
ous treatment,  which  made  no  visible  stain,  capacity 
waa  conferred  upon  the  cloth  for  so  appropriating 
the  color,  that  different  piirts  obtained  different  tine- 
tares,  according  to  a  specific  faculty  for  adoption 
and  conversion  due  to  tne  previous  preparation  in 
each  case. 

2,  (Gilding.)  A  sticky  substance  to  cause  gold- 
leaf  to  adhere  to  an  object. 

Mo-reen'.  (Fabric)  A  watered  woolen  or  wool- 
and-cotton  bomIs,  for  hangings,  cartaina,  upholstery, 
and  heavy  skirts. 

Mom'ing-atar.  A  weapon  used  in  ancient  times 
and  as  late  &A  by  the  train-bands  of  London,  in  the 
time  of  Henry  VIII,  It  consists  of  a  ball  irith 
spikes,  united  by  a  chain  to  a  staff. 

Mo-roc'oo.  A  fancy  leather  tannwi  with  sumach 
and  dyed.  ITsed  for  bookbinding,  ladies'  ahoe^  up- 
holst<»ing  furniture,  cushions,  etc 


The  Saracens,  on  their  expulsion  from  Spun,  ear- 
ned with  tbera  into  Africa  their  art  of  preparing 
leather,  and  it  is  now  named  from  the  place  to  which 
the  manufacture  was  then  removed,   -  Morocco. 

True  morocco  leather  is  prepared  from  goat-skina, 
but  sheep-skins  are  extensively  used  in  the  prepara- 
tion of  sn  inferior  quality.  The  coast  of  Barluiry 
yet  yields  a  large  supply  of  goat-skins  for  the  mo- 
rocco-leather manuActurers  of  France  and  Eng- 
land. 

For  some  centuries  the  principal  supply  was  from 
the  Levant,  which  still  yields  a  large  quantity  of 
goat -skins  and  morocco  leather. 

The  operations  in  the  manufacture  of  morocco  are 
substantially  similar  to  those  throng  which  hides 
for  upper  leather  are  paased. 

The  unhairing  process  is  foUoA'ed  by  treatment  in 
a  tumbling  cylinder  in  which  the  hides  arc  agitated 
and  beaten  to  ivmove  some  of  the  lime,  and  this  is 
followed  by  bating,  which  neutralizes  the  remainder 
of  the  lime  and  renders  the  leather  pliable. 

The  coloring,  if  red,  precedes  the  tanning ;  dyeing 
with  other  colors  follows  tanning. 

In  dyeing  red,  two  skins  are  sewed  together  by 
the  edges,  the  flesh  sides  facing  each  other.  The 
bag  thus  made  is  inflated  with  air,  and  the  distended 
bag  is  dipfied  into  the  mordant  and  then  into  the 
dye. 

The  mordants  and  dyes  are  according  to  the  color. 

For  red  morocco,  — 

Mordant :  alum  or  chloride  of  tin. 

Dye  :  cochineal  with  or  without  saffron. 

For  morocco  of  other  colors  the  skins  are  tanned 
previous  to  dyeing.  They  are  placed  in  a  revolving 
cyUnder,  with  a  warm  solution  of  sumach.  The  pro- 
cess takes  24  houTs,  and  the  hide  is  then  rinsed, 
dried,  and  dyed. 

For  dyeing,  two  skins  are  nnited  by  their  edges, 
flesh  udfls  in,  so  as  to  prevent  the  waste  of  dye  by 
coloring  both  sides. 

The  dyes  used  are  camiwachy  wood,  indigo,  or 
Prussian  blue. 

Quercitron  for  yellow. 

Sesqoiacetate  of  iron  for  block. 

Blue  and  yellow  baths  in  alternation  for  green. 

Blue  and  cochineal  for  violets  and  purples. 

Quercitron  and  cochineal  for  orange. 

The  dyed  skins  are  pressed  in  a  hydraulic  press  to 
remove' superfluous  dye-stuff,  fmamed,  dried,  slicked, 
pommeled,  and  graitted. 

The  latter  confers  the  peculiar  apftearance  on  the 
leather,  and  is  done  bv  hand  or  by  machinery.  The 
leather  is  indented  rollers  which  have  raised 
parallel,  straight,  or  diagonal  threads,  producing  a 
wrinkled  appearance. 

See  Muspratt's  Chemistiy,  II.  630. 

Morse  Al'pha-bet  The  telegraphic  alphabet 
contrived  by  Proreaw  Morse,  and  which  has  prai'ti- 
cally  nearly  superseded  all  otiiers  on  land  routes  in 
the  United  States  and  on  the  continent  of  F.nrope, 
ia  camnosed  of  a  series  of  dots  and  da-shes.  Though 
adapted  for  being  instrumentally  recorded  on  paper, 
it  is  usually  read  by  sound,  the  receiving  telegraph- 
ist writing  down  the  words  as  thev  are  transmitted. 

Fig.  3225  is  the  Morse  telegraph  apparatus,  with 
relay  a;  the  invention  of  Professor  Henry  of  the 
Smithsonian  Institution.  The  key  b  being  up,  a  cur- 
rent arriving  by  tlie  line-wire  e  passes  from  eto  d, 
thence  through  e  to  the  coil  of  the  relay/,  and  through 
tliis  to  the  earth.  The  electro-magnet  of  the  relay 
attracts  an  annatiire,  whose  contact  completes  the 
circuit  through  the  local  battery  g,  in  which  the  coil 
that  operates  the  armature  k,  constituting  the  in- 
dicator, is  included.   »shows  that  part  of  the  appain- 
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Moru  Apparahu  and  Alphabtt. 

tas  by  which  the  message  may  be  impressed  on  a  slip 
of  paper,  if  required. 

Mor'tar.  1.  (Orindinff.)  A  vessel,  generally  in 
the  form  of  a  bell  or  conical  frustam,  in  which  sub- 
stances  are  pounded  by  a  pestle.  When  large,  they 
tre  mode  of  cast-iron ;  a  smaller  size  is  made  of 
bronze,  and  those  for  more  delicate  phannacentical 
operations  are  of  marble,  potterr,  porphyry,  or  agate. 
l%ey  are  used  in  conni^ction  with  a  pestle,  wfaicn  in 
the  lai^  mortars  is  of  iron  and  in  the  smaller  is  of 

Crcelam  or  agate.  The  Wedgewood  ware  has  long 
en  a  favorite  for  this  purpose. 
The  difficalty  ia  to  iind  a  material  for  mortar  and 
peatle  which  will  not  scratch.  Scratching  is  abrad- 
ing, and  adils  a  dust  of  the  material  of  the  tnortar  to 
the  ingredients  under  treatment.  This  may  he  nn- 
important  in  many  cases,  but  sometimes  may  fatally 
impair  the  chemical  purity  of  the  substance. 

In  the  accompanying  illustration,  c,  Fig.  3226,  is 
from  the  tomb  of  Barneses  III.  at  Thebes,  and  rep- 
resents a  man  working  in  an  Egyptian  kitchen.  The 
man  is  pounding  something  to  be  used  in  cooking. 

In  ancient  Egypt,  as  in  modem,  pounding  sub- 
stances in  stone  mortars  in  the  public  sti-eets  was  and 
is  an  ordinary  sight.  The  articles  arc  brought  to 
them  by  th^  inhabitants,  and  may  consist  of  grain, 
salt,  etc,  which  are  pounded,  sifted,  and  delivered. 
The  figures  d  fairly  represent  the  operation.  One 
man  appears  to  have  a  pan  of  the  crude  material 
in  his  hand  and  to  be  about  to  tip  it  into  his 
mortar.  In  another  place  two  men  are  using  the 
pestles,  giving  alternate  blows.  Another  man  is 
sitting  the  stuff,  whatever  it  is.  Overhead  is  a  piece 
of  perforated  metal  which  gives  an  indication  of  the 
nature  of  the  process.  The  pestles  are  of  metal,  the 
mortars  of  granite,  scooped  out  to  about  half  ita 
depth.  The  public  practice  of  this  industry  is  stat«l 
hy  Wilkinaon  to  eontinne  to  this  day. 


The  upward  growth  of  the  soil  of  Egypt  by  the 
deposits  of  the  Kile  has  no  doubt  hidden  Qiouffinds 
of  these  heavy  tools,  which  were  too  heavj-  to  move 
and  had  nothing  in  them  to  tempt  the  uedatoty 
hands  by  which  that  nnfortnnate  conn  try  bu  been 
ovemui  at  aiul  since  the  time  of  Combyse*. 

The  mortar  and  pestle  probably  constitute  the 
original  appliance  for  grinding  grain. 

In  many  parts  of  the  Unit^  States,  and  donbtloR 
in  foreign  countries,  remain  many  large,  hullovn] 
stones  on  which  the  grain  of  a  community  or  tribe  na 
pounded.  Among  tbe  North  Ameiicui  Indians  the 
com  was  reduced  ny  this  means  to  hominy  or  coanr 
meal,  so  as  to  be  fit  for  making  into  cakes  or  mush. 
The  present  generation  yet  points  to  these  stones  in 
the  neighborhood  of  the  former  sitesof  Indian  villages. 
They  are  usually  large  surface  stones  of  the  bovrder 
type  of  rock,  and  probably  had  an  incipient  boUoir, 
of  which  ad  vantage  was  taken  in  Cnmiiig  tbe  mntar. 


r%.caB. 


Besides  this,  or  in  pUee  of  It,  some  tribes  had  hol- 
lowed sections  of  tree-trunks,  as  among  the  Japan- 
ese of  the  present  time.  Throughout  that  couotiy 
rice  is  humrruled  in  a  wooden  mortar. 

Wedgewood  vxire  appears  to  fblfill  the  requisitions 
for 'a  good  mortar  better  than  any  other  subetancf, 
porphyry  excepted.  The  great  difficulty  in  working 
the  latter  has  been  a  bar  to  their  introduction.  Tbf 
French  have  made  them  as  large  aa  29  inches  in 
diameter. 

A  mortar  should  be  able  to  resist  scratching  by 
steel,  quartz,  or  flint.  Should  not  be  stained  if 
sulphate  of  copper  or  muriate  of  iron  be  Ipft  in  it  for 
twenty-four  hours.  Should  not  be  abrailed  by  the 
mbbing  down  of  an  ounce  of  sharp  sand  to  a  Sse 
powder.  The  pestle  should  possess  the  same  char- 
acter. 

Morton  of  iron,  brass,  mai1)le,  dolomite,  and  ^ts 
ue  acted  on  by  particular  sdnwt^  o^edaUy  adds. 


Digitized  by 


Google 


MORTAB. 


1477 


MORTAR. 


lliey  are  also  too  aoft  for  many  purposes.  The  color- 
mortur  b,  used  in  the  porcelaiu  manuractory  or 
SSvres,  has  a  projecting  couical  piece  in  the  center, 
which  forms  with  the  sides  of  the  mortar  a  circular 
trough  in  which  the  pestle  rotatt;s.  The  i>i>8tle  is  a 
cylinder  of  porcelain,  rounded  at  the  bottom,  and 
weighted  with  a  disk  of  lead  at  the  top,  to  which 
the  handle  is  attached. 

The  colors  are  finislied  on  a  porphyry  slab. 

The  mortar  a  for  crushing  diamonds  for  lapidaries' 
use  is  of  hardened  steel  with  a  cyUndri<;al  cavity, 
and  has  a  hardened  steel  pestle  fitting;  neatly  there- 
in. The  pestle  is  pouuded  with  the  hammer,  being 
partially  rotated  between  each  blow.  The  diamond, 
though  hard,  is  brittle,  and  is  i-edaced  to  powder  of 
the  re<iuired  fineness  by  this  means. 

A  machine  in  which  the  pestle  receives  a  motion 
similar  to  that  imparted  by  hand  is  ahown  at  Fig. 


rig.  8237- 


OeoriaWs  Orimding  attd  Lmifoting  Apparattu, 

3227.  As  it  traverses  a  different  surface  each  rota- 
tion, no  scrapers  are  required  to  keep  the  powder 
constantly  under  action. 

A  weighted  lever  secures  the  pestle  at  the  top,  and 
gearing  from  which  it  derives  motion  is  driven  by 
bevel  gear  from  the  main  driving-shaft.  The  mor- 
tar is  in  front,  to  be  out  of  the  way  of  dust  from  the 
moving  parts  of  the  machinery.  The  pestle  is  at- 
tached to  the  driving-shaft  by  a  screw,  and  may  be 
removed  when  required. 

B,  Plate  XXX  v.,  Ore-hiij.s,  shows  a  fom  of  mor- 
tar with  a  pestle  traveling  in  a  circular  groove  around 
a  central  post  to  whose  horizontal  ann  the  upper 
end  of  the  inclined  pestle  axis  is  journalt'd.  This 
block  is  of  very  hard  stone,  preferably  i>oriihyi7,  and 
bos  a  grinding  as  well  as  a  mashing  action. 

In  the  same  plate  is  also  a  form  of  pulverizer 
known  as  the  Clulian  mill,  having  a  stone  traveling 
around  its  circular  track  and  rotating  on  the  hori- 
lontal  axis  riggfd  out  from  the  vertical  axi.s  which 
is  stepped  into  the  middle  of  the  table.  See  also 
Chilian  Hill. 

Fig.  3228  is  a  ^iew  of  a  stamp-mill  for  silver  oii'S, 
in  which  a  is  the  stamp-stem,  h  the  mortar,  A  tht; 
hopper-car  with  the  argentiferous  rock,  the  feed  be- 
ing automatic  by  a  tappet  on  the  stamp-Rtem  wlien 
the  ore  ha.<t  become  reduced  to  slimes  aud  has  tiontod 
off.  'The  cut  in  a  gdieial  view  of  tlie  stamp,  frame, 
and  driving  machinery. 

Below  are  shown  on  a  larger  scale  the  socket  or 
damp-head ;  d  is  the  shoe  ;  m  ts  the  die  which  is 

S laced  in  the  bottom  of  the  mortar.   The  shoe  and 
ie  are  removable. 
2.  (CW/um/.)    A  calcareous  cement.    It  differs  in 
its  characteristics  according  to  the  nature,  propor- 


i  tions,  or  treatment  3228. 
I  of    its  constitu- 
'  ents. 

I  The  Bomane 
;  are  remarkable  for 
,  their  great  use  of 

calcareous  cem- 
ents, both  the  or- 

dinaiy  lime  mor- 
tar and  that  mixed 

withvolcanicniat- 

ter  from  Futeoli, 

now  Puzzuoli,from 

whence  the  nome 

jMzziiolaAa,  com- 
monly known  as 

Roman  cement. 

This  material  con- 

biHts  of  porous, 

half-concreted 

volcanic  matter, 

which  is  mixed 

with  lime  or  com- 
mon raortartogive 

it  the  property  of 

hanlening  under 

water.  It  is  men- 
tioned by  Vitru- 

viua.and  Pliny, 
The  use  of  time 

in  England,  as  we 

gather  from  the 

accounts  of  Julius 

Ctesar,   was  not 

known  previous 

to  the  Roman  con- 

<jueat.  The  oldest 

limestone  quarry 

in   Kngland  waa 

opened  Dy  the  Ro-  -■f"'\- 

luans  at  Tadcas- 

ter  iu  Yorkshire,  „„ 

called  Calcarire  in  Stamp-KU. 

the  Komau  itineraries.    The  quarry  is  still  used. 

Lime  moftt  commonly  occurs  in  the  state  of  car- 
bonate,  such  as  marble,  calcareous  spar,  oolite,  lime- 
stone, or  chalk. 

Some  limestones  include  in  their  composition  so 
large  a  proportion  of  iron  and  clay  as  to  enable  them 
to  form  cements  which  have  the  property  of  harden- 
ing under  water,  and  are  called  hydraulic  limestones. 
The  propoilions  of  clay  vary  in  different  quarries, 
and  often  in  the  same  from  8  to  25  per  cent. 

The  pozzuolana  consists  of  oxide  of  iron  and  burnt 
clay,  and  performs  the  same  ofilce  as  the  clay  in  the 
above-cited  hmestones,  acting  with  great  energ)'  in 
"setting"  under  water. 

Limestone  reduced  to  the  finest  powder  is  iueffi- 
cifiit  in  the  comjwsition  of  mortar,  but  requires  that 
the  carbonic  add  shall  be  eliminated  by  heat.  This 
begins  at  the  outside  and  proceeds  to  the  center  of 
the  masses  of  .stone.  As  the  Hrae  grows  cold  it  com- 
mtMices  to  altsorb  carbonic  acid,  and,  if  time  permit, 
will  return  to  iho  state  of  carbonate. 

When  cold  water  is  poured  on  a  jiiece  of  well- 
bunicd  time,  a  large  quantity  is  rapidly  absorbed, 
the  lime  heatH,  exhales  steam,  and  falls  into  dry 
powder.  The  weight  of  the  time  is  increased  about 
24  per  cent,  and  it  lieconies  a  hydrate,  or  slaked 
lime.  This  hydrate  is  the  ingredient  in  mortar. 
Carbonate  of  lime,  as  has  been  said,  is  not  effifient 
in  this  connection. 

Hydrate  of  lime  may  be  mode  into  a  paste,  but 
will  powder  or  dissolve  when  dry.    The  admixture 
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of  mnd  gires  it  tiiti  chancter  of  cenient  The  pro- 
jibrtioii  of  BUid  to  lime,  cited  by  Vlin^,  is  roand 
grained  sand,  3  ;  lime,  I  ;  or  sharp  pit-aand,  4  ; 
lime,  1.  He  also  recummeDds  the  ufie  of  pounded 
tiles.  This  is  bringing  in  the  clay  element,  cited 
above. 

The  common  Ijondon  mortar  is  sharji  river  sand, 
2^  ;  white  chalk-Hme,  1. 

The  cohesion  of  the  two  is  due  probably  to  some> 
thing  more  than  mere  mechaaieal  contact,  as  is 
proved  by  the  fact  that  while  a  paate  of  chalk  and 
sand  is  nearly  as  coherent  as  a  mass  of  hydrate  of 
lime  and  sand,  the  former  will  not  harden  into  a  cem- 
ent and  the  latter  wilL 

The  moles  and  other  marine  ateactares  of  the 
Romans  were  cemented  with  a  composition  of  lime, 
1  ;  pozziiolana,  2.  Smeaton  used,  in  building  the 
Eddystone  Lighthouse,  hydmte  hydraulic  lime,  1  ; 
pozzuolana,  1.  It  was  rendered  plastic  by  contin- 
ued beating. 

Aiken  states  the  general  theory  as  follows:  In 
the  white  limes  or  nearly  pure  carbonates  of  lime 
the  only  effect  of  burning  tnem  is  to  drive  off  the 
carbonic  acid.  By  slakiug,  the  lime  becomes  a  hy- 
drate, and  in  this  state  is  capable  of  acting  chemi- 
cally,  though  feebly,  on  the  surface  of  pnre  siliceous 
eanu.  This  combination  causes  the  first  setting  of 
the  mortar,  which  is  also  strengthened  by  the  mere 
mechanical  action  of  the  saniL  The  greater  part, 
however,  of  the  lime  has  not  combined  with  the 
aani^  but  remains  in  the  state  of  a  hjrdrate.  In  pro- 
portion as  this  latter  absorbs  carbonic  acid  from  the 
air,  it  gives  out  its  water  and  passes  to  the  state  of 
carltouftte  ;  such  mortar,  therefore,  acquires  its  dnal 
induration  and  dryness  when  the  whole  of  the  hydrate 
has  been  decomposed  and  the  water  has  been  replaced 
by  carbonic  acid.  In  losing  22  per  cent  of  water  it 
comtnnes  with  46  per  cant  of  carbonic  acid,  and, 
therefore,  the  inortar  becomes  the  more  solid  and 
strong. 

In  the  blue  limes,  part  of  the  calcareous  matter 
combines  during  the  burning  with  the  silica,  alu- 
mina, and  oxide  of  iron  constituting  tlie  intimately 
mixed  ferruginous  clay,  forming  a  compound  that 
gives  to  the  cenient  made  of  it  the  property  of  set- 
ting speedily  in  the  air  or  nnder  water.  The  rest  of 
the  lime  passes,  by  slaking,  into  the  state  of  hydrate  ; 
and,  if  only  siliceous  sand  is  present,  acta  on  it  in 
the  same  manner  that  white  lime  does  ;  but  if  ferru- 
ginous sand  or  burnt  ferruginous  cloy  be  present,  the 
hydrate  acts  more  ra^dly  and  powerfully  on  the 
clay,  sooner  gives  out  ita  watei'  and  consolidates. 
Whether  this  latter  compound  is  afterward  decom- 
posable by  exposure  to  the  carbonic  acid  of  the  air, 
it  is  difficult  to  determine. 

In  those  limes  which  contain  naturally  so  much 
femiginous  olav  as,  after  burning,  to  form  cements 
without  the  addition  of  sand  or  other  ingredient, 
the  greater  part  of  the  lime  is  probably  combined 
with  the  clny  in  the  act  of  banting,  a  very  small 
quantity  of  hydrate  formed,  and  very  little  carbonic 
acid  reabsorbed. 

Dr.  Artus's  method  of  making  mortar  is  to  take 
well-slaked  lime,  1  i«rt,  and  mix  carefully  with  it 
finely  sifted  sand,  3  parts ;  jnst  before  using  add 
one  quarter  as  much  fine  unslaked  lime  as  there  has 
been  sand  used,  and  mix  thoroughly.  While  it  is 
being  mixed  the  mass  heats  and  the  silicates  form 
tluon^h  wliich  it  qui^^Jy  stifTeus  and  becomes  very 
hard  m  a  short  time.  This  mortar  reststs  all  action 
of  water,  and  can  be  used  wherever  durability  is  an 
object. 

The  Egyptian  mortar,  in  some  instances,  was 
destitute  of  siliceous  sand,  its  place  being  occupied 


by  coarse  powdered  gypsam  or  natire  sulphate  of 
lime. 

Stone  mortar.  8  parts  cement,  S  parts  lime,  sad  31 
parts  of  sand. 

Brick  vwrlar.  8  parts  cement,  3  ports  lime,  and  27 
parts  of  sand. 

Brown  mortar.  Lime,  1  part ;  sand,  2  parts ;  and 
a  small  qtiantity  (tf  hair. 

Khoraaaar,  or  TurlcWi  mortar,  used  for  the  con- 
struction of  buildings  requiring  great  solidity.  J 
powdered  brick  and  tiles,  g  fine  sifted  lime.  Mix 
with  water  to  the  required  ctmaistency,  and  lay  on 
layers  of  five  and  six  inches  in  thickneag  between  the 
counies  of  brick  or  stones. 

S.  {Ordmaiee.)  A  diort  onn  with  a  large  bore, 
used  for  throwtnff  bombs.  Said  to  have  been  naed 
at  the  siege  of  Naples  in  14S5,  and  to  have  been 
first  made  in  England  in  1543,  A  colossal  mortar 
constructed  by  Mallet  was  tried  at  Woolwich,  Octo- 
ber 18,  1857,  with  a  charge  of  70  pounds  of  powder, 
and  it  threw  a  shell  weighing  2,550  pounds  1|  miles 
horizontally,  and  about  {  a  mile  in  hight. 

Shells  of  1,000  pounds  are  said  to  have  been  thrown 
into  the  citadel  of  Antwerp^  1S8S,  when  it  was  takes 
by  the  French  in  tlie  war  of  the  RevolutioD,  1830- 
32. 

Hortara  are  constructed  with  a  chamber  of  smaller 
diameter  than  the  bore,  for  containing  the  charge  of 
powder,  which  is  poured  in  loose.  Thin,  tapering 
slips  of  wood,  termed  splints,  are  used  for  fixing  the 
shell  accurately  in  the  bore,  no  aabot  being  em- 
ployed. 

Hortars  in  the  United  States  service  are  divided 
into  three  classes,  sea-coast,  siege,  audcoehom.  To 
these  may  be  nominally  added  the  stone  mortar, 
which  <>*>  however,  only  employed  in  regular  sieges ; 
none,  we  believe,  were  ever  cast  in  this  country. 
This  and  tlu;  Coehom  are  of  brass  ;  the  ssa-ooast  and 
siege  mortars  of  cast-iron.  The  two  former  classes 
are  made  upon  the  same  g«neml  model,  differing  only 
in  relative  length  and  thickness  of  metal.  The  cham- 
bers o^  all  are  semi-ellipses,  having  their  minor  axes 
of  the  same  diameter  as  the  bore  of  the  mortar. 

The  13-inch  sea-coast  mortar  (a)  weighs  17,000 
poonds,  and  its  shell  about  200  twunda. 

The  10-inch  light  mortar  (b)  weighs  aboat  one 
ton,  and  throws  a  shell  of  88  pounds. 

The  Coehom  (e)  weighs  165  pounds,  and  its  shell 
24  pounds. 

The  length  of  bore  of  mortars  seldom  exceeds  two 
or  three  calibers,  and  is  often  much  less.  They  are 
intended  for  tiring  shells  at  hi^  ancles  of  elevmon, 
generally  45°,  the  crushing  and  explouve  power  of 
Uieir  shells  falling  from  great  bights  being  relied  on 
for  destructive  effect.  Tnev  are  principally  used  in 
sieges  for  destroying  builtfings,  olowing  up  maga- 
zines, etc.,  and  for  keeping  an  enemy  nnder  cover 
within  his  bomb-proofs,  reaching  him  where  direct 
shots  would  fail  to  penetrate.  Four  sii»a  of  iroit 
mortars  are  used  in  tne  United  States  service,  8  and 
10  Inoh  "lij^t"  and  10  and  13  inch  "heavy."  The 
two  former  can  be  readily  transported  on  wagons 
contrived  for  the  purpose,  and  may  accompany  on 
army  in  the  field  ;  oat  the  latter,  in  consequence  of 
their  great  weight,  are  more  particularly  designed 
for  permanent  positions  or  for  use  on  shipboard. .  The 
1 3-inch  was  much  employed  in  this  way  during  the 
Rebellion,  and  on  board  the  mortar-achooners  liilly 
demonstrated  ita  efficiency,  under  favorable  drcum- 
stances,  in  the  operations  against  the  forts  below 
New  Orleans.  For  firing,  mortars  are  mounted  on 
beds,  at  present  made  of  wrought-iron  in  our  ser- 
vice, renting  on  platforms  of  stout  scantling  and 
fdai^  no  ordinary  carriage  being  capable  of  resist' 
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ing  the  inimensu  downward  uhock  of  ereu  a  light 
mortar  fired  at  a  great  angle  with  a  full  chai;ge  of 
powder. 

Stone  mortars  are  of  large  caliber,  from  10  to  22 
inches,  and  hare  a  bmall  chamber.  They  are  light 
in  proportion  to  their  size,  to  admit  of  shifting  from 
one  part  of  a  fortification  to  another,  and  are  intend- 
ed for  firing  baskets  of  stones  at  very  short  rauges, 
or,  in  place  of  stones,  6-pouuder  or  other  small 
sphericu  cBse-«hot  may  M  uwd.  They  are  spe- 
cially designed  for  use  iu  the  attack  and  defense  of 
fortified  places  when  the  besie^rs  have  succeeded 
in  establiahing  themaelres  very  close  to  the  works. 
We  are  not  aware  of  any  instance  of  their  emp]oy> 
ment  in  recent  warfare. 

Coehoms  (e)  are  small  mortars,  likewise  intended 
for  attacking  and  defending  fortificatiooB.  They  are 
made  light  enough  to  be  carried  from  onq  spot  to 
another  by  hand  as  required,  and  generally  carry  a 


24- pounder  shell  with  a  maximum  charge  of  }  pound 
of  powder,  though  they  are  sometimes  smaller. 

That  employeil  in  the  United  States  service  is  of 
brass,  24-i)ounder  caliber,  and  weighs  about  100 
pounds.  It  is  mounti^l  on  a  wooden  bed,  having 
four  handles  at  its  sides,  by  which  it  can  be  readily 
carried  by  four  men.  It  derives  its  name  from  the 
celebrated  Dutch  engineer  officer  Coehorn,  to  whom 
the  invention  is  attributed.    See  Coehorn. 

In  some  European  services  much  smaller  mortars 
than  these  are  recognized,  weighing  no  more  than 
16^  pounds,  and  attached  to  a  stock. 

A  small  mortar  of  this  kind  was  invented  by 
Captain  Goodwin  of  the  United  States  service,  and 
threw  a  shell  with  great  effect  in  an  experiment  at 
the  Washington  Arsenal,  }8<14. 

Coehoms  are,  owing  to  their  lightness  and  jwrta- 
bility,  very  efiicacioua  in  dislodging  an  enemy  from 
covered  positions. 

During  a  war  waged  by  the  English  against  some 
of  the  Maori  tribes  of  New  Zealand,  about  the 
year  1843 -4i,  one  of  the  native  chiefs  with  his 


forcesintrenchedhimselfiua  "^h"  orcormlonthe 
top  of  a  hill,  whence  the  means  in  the  hands  of  the 
troops  failed  to  dislodge  him.  In  this  emergency 
an  engineer  officer  was  dispntched  to  Sydney  and 
caused  twelve  uinall  mortars  to  be  constructed,  which 
efl'ettually  accomplished  the  desired  object. 

These  were  carried  by  men  to  withm  a  few  hun- 
dred feet  of  the  "  pah  "  to  be  attacked,  and  pitched 
their  shells  into  the  heart  of  the  camp. 

With  a  charge  of  S  ounces  of  powder  these  mortars 
were  found  capable  of  throwing  a  5-inch  shell  550 
yards. 

The  mortar,  of  guu-metal,  weighed  65  pound-s 
and  the  bed,  of  cast-iron,  28  pounds  ;  this  was  fixed 
on  a  piece  of  '2-inch  plank,  2i  x  10. 

When  loadetl,  the  shell  projected  half-way  beyond 
the  muzzle  of  the  piece. 

The  chase  of  Mallet's  great  mortar  {d.  Fig.  3229) 
is  formed  of  short  cylindera  or  compound  rings  ; 
the  chamber  being  of  wrought-iron  let  into  a  hu^ 
mass  of  cast-iron.  Each  of  the  two  lower  rings  is 
composed  of  seven  rings,  and  each  set  of  these  again 
of  tnree  smaller  rings  rabbeted  together  ;  the  top 
ring  consists  of  five  rings,  each  composed  of  three 
smaller  rings  rabbeted  together. 

There  are  two  light  rings  acting  as  a  sort  of  key- 
ring for  the  six  bolts  or  staves,  the  bolt-head  resting 
on  the  muzzle-ring  and  secured  with  steel  collars  in 
the  cast-iron  mass  around  the  breech-piece. 

The  weight  of  the  whole  without  bed  is  42  tons. 

Weight  of  bed,  8  tons. 

Weight  of  shell,  24  cwt 

CaUber,  36  inches. 

Charge  of  shell,  480  pounds  of  powder. 

Cost  of  shell,  charged,  about  £25. 

Length  of  chamber,  2  feet  6  inches. 

Bore  at  top  of  chamber,  18  inches. 

Bore  at  bottom,  14  inches. 

Length  to  top  of  chamber,  8  feet. 

With  a  charge  of  70  pounds  of  powder,  a  shell 
weighing  2,395  pounds  was  thrown  2,759  yards, 
burying  itself  eight  yards  in  the  ground  on  its  fall. 

The  monster  mortar  employed  by  the  French  at 
Antwer]>  in  1832  had  a  total  length  of  4  feet  11 
inches ;  its  outside  diameter  was  39J  inches  ;  caliber, 
24^  inches  ;  length  from  top  of  chamber,  27  inches  ; 
depth  of  chamber,  19  inches  ;  diameter  of  chamber, 
9.  inches.  The  weight  of  the  mortar  was  14,700 
pounds ;  that  of  the  bed,  16,000  pounds  ;  of  the 
empty  shell,  916  pounds ;  and  the  bursting-charge, 
99  pounds. 

The  chamber  would  contain  about  30  pounds  of 
powder,  but  12  pounds  were  found  to  project  the 
shell  to  a  duitance  of  800  or  900  yards. 

This  monster  aflair  burst  with  a  cliarge  of  less 
than  20  pounds  of  powder  after  a  few  rounds  firing. 

Among  the  largest  mortars  on  record  are  those  of 
the  i^aiid  of  Malta.  "The  rocks  here  are  not  only 
scarped  into  fortifications,  but  likewise  into  fire- 
engines  or  artillery  to  defend  those  furtihcations  ; 
being  hollowed  out  iu  many  places  into  the  form  of 
immense  mortars.  These  mortars  they  fill  with 
cantars  of  cannon-balls,  shells,  stones,  and  other 
deadly  materials ;  and  if  an  enemy's  ship  should 
approach  with  a  design  to  land,  they  fire  tne  whole 
into  the  air.  The  effect  of  this  tremendous  inven- 
tion must  Ix!  very  great,  as  it  will  produce  a  shower 
for  200  or  300  yarSs  around,  and  would  make  great 
havoc  among  a  debarkation  of  boata.  A  cantar  is 
about  100  [wunds  weight ;  and  as  the  mouths  of  some 
of  these  mortars  are  6  feet  wide,  they  will  throw,  ac- 
cording to  calculation,  100  cantars  each."  — /Viwn 
an  account  loriUen  juat  befon  the  mbtniaaion  of  tJu 
island  to  Oeneral  Buonaparte,  1798. 
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i.  A  short,  thick  candle. 

Mor'tar-bed.  The  frame  on  which  a  mortar 
rests  for  tiring. 

Mor'tar-en'glne.  A  machine  for  finding  and 
combining  materials  into  mortar.    See  Mortak- 

UILL. 

Mor'tu-i&Ul  la  the  Riortar-miil  the  sand,  lime, 


Bhrtai'MHt. 

and  mortar  are  compounded  leather  by  rakes  at- 
taclied  to  the  amis  ot  a  revolving  wheel  that  moves 
round  in  a  circular  bed. 
In  the  examples  given,  — 

a  is  a  large  loam  and  mortar  mill  on  the  Cliilian 
principle. 

i  is  a  mortar-tempering  machine  turned  by  hand- 
crank. 

c  is  a  mortar-mill  on  the  same  truck  with  the 
steam-engine  which  rotates  the  edge-stones  in  the 
bed. 

tig.  3231. 


Fi^.  S231  shows  a  mortar-miU  on  a  lai«  acale,  oc- 
cupying several  floors  of  a  building.  The  litne  ii 
slaked  in  a  revolving  lurrel  A,  and  diticharged  into 
a  settling-vat.  From  this  the  "paste"  pasaea  to 
the  curing-vat  Ji,  and  is  pumped  thence  into  the 
up[>er  one  of  three  mixine-cvlinders  £  C  D.  These 
revolving  cylinders  are  uiglitly  tai>eruig,  and  have 
teeth  on  their  inner  surfaces,  which  mix  tee  materiaU 
and  gradually  forward  the  mortar  to  the  disi-barge 
end.  It  passes  from  one  cylinder  to  another  in  the 
series,  and  from  tlie  lower  cylinder  D  into  the  dis- 
chai^-chuttt.  The  machine  occupies  thre«  floors  in 
a  building. 

Mor'tar-ves'seL  {Vtael.)  A  small  ves»cl  hav- 
ing a  relatively  wide  beam  for  carrying  a  heavy  mor- 
tar amidshipe.  Formerly  the  vessel  used  was  a 
kHch  ;  hence,  bomb-keUh. 

Mor'^ar-wa^on.  A  vehicle  to  transport  a  mor- 
tar and  itu  bed. 

Mor'tiae.  A  cavity  {abed.  Fig.  S232)  boml 
and  cut  into  timber  or  otlier  materia]  to  receive  a 
tenon.  It  is  the  usual  mode  of  joining  the  timbera 
of  a  frame,  whether  of  a  house  or  a  machine. 

A  lock  made  to  slip  in  a  mortise  made  in  tbe  edf^ 
of  a  door  is  a  inortiM-lack. 

A  wheel  made  with  holes  in  ita  periphery  to  re- 
ceive wooden  cogs  is  a  niorlwe-whfel. 

Mortises  in  a  hub  are  said  to  be  dodging  when  thej 
dodge  in  and  out  alternately,  in  order  to  spread  the 
bases  of  the  spokes  and  thus  stiffen  the  wheel  The 
spokes  are  then  said  to  be  staggertd,  and  tbe  wheel 
is  a  staggered  wheel. 

Mor'tlse-bolt.  One  let  into  a  mortise  in  a  donr, 
instead  of  being  placed  thereon. 


fig  sm 


J  J  J  :-n — J  J  J  a 

FiUktT^s  MorUtr-WB. 


Mortiut,  Cki»rU,  tntd  tfyrtitinf-Ckia^ 

Mor'tiae-ohla'el.  A  stout  chLwl  i^.  J) 
driven  by  a  mallet,  and  used  to  make  mortises 
in  framing.  The  smaller  varieties  have  (anfcs, 
and  the  larger,  sockebt.  The  firmer  and  fur*- 
ing  chieels,  m  to  s,  are  introduced  to  show  tbe 
difference,    f  is  a  hand-adze  used  in  dressing 
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tenoDS.  g  h  are  two  views  of  the  chisel  of  the  mor- 
tising-machiue,  having  giile-wiugs  which  cut  the 
oiiles  of  the  mortiae  a  little  iu  advance  of  the  chisel 
nige.  It  is  the  iuve&tiou  uf  Bruiiel  or  Mauilslay,  be- 
ing applied  iu  the  mortisiug-uiachine  inveuted  by  the 
former  and  coiistruuted  by  the  latter  in  Portiiniouth 
pock-Yard,  EngUud,  in  1802-8.  (See  Fig.  8240.) 
t  j  are  loortiBing-machine  chiseU  whoue  li^ta  are  so 
formed  that  the  rhisel,  on  being  withdrawn,  clears 
the  mortise  of  the  core  or  chips. 

The  chisel  k  is  a  double  ouo,  each  limb  having  two 
lipa,  adapting  the  tool  to  cut  a  double  mortise. 

Sffor'tlse-sage.  A  scribing-gage  with  two  sharp, 
at^ustable  jtoints  which  may  be  set  to  the  distance 
for  the  mortise  or  tenon  from  the  working-edge,  and 
also  the  width  of  the  mortise  and  size  of  tenon. 

SCor'tis^joiiit.  A  joint  made  by  a  mortise  and 
tenon. 

Sffor'tiB»-Iook.  (Locismiihing.)  A  lock  adapt- 
ed to  be  inserted  into  a  mortise  in  the  edge  of  the 
door,  so  as  only  to  ezpow  the  selvage  or  edge-plate. 

Mortifle-lock  CMa'el.  A  joiner's  chiHel  for 
making  the  holes  in  door-stilea  to  hide  the  locks.  It 
has  a  jteouliar  (ihai>e,  in  order  to  pull  out  the  wood. 
Sffor'tdBA-wheeL  A  wheel  having  holes  to  re- 
ceive wooden  teeth,  either  on  the 
edge  or  face,  as  the  case  may  be. 
Such  a  tooth  is  i<pecilically  known 
as  a  cog. 

Mor'tis.lng-ma-ohiiia'.  The 
fielf-actinff  mortisiiig-marhine  was 
invented  oyiJeneral  Bentlmm,and 
descrilted  in  his  specification  of 
1793.  He  made  them  for  the  Brit- 
ish Admiraltpr  previous  to  1800. 

His  descnption  includes  the 
operation  by  means  of  a  hole  pre- 
viously bored  and  then  elongated 
by  a  vertically  reciprocating  chisel ;  and  also  the 
making  of  a  mortise  by  a  rotary  cutter  during  the 
traveling  of  the  work.  One  fonn  included  a  pivoted 
table.  He  also  invented  double  or  forked  mortise- 
chisels. 

Fig.  S234  is  a  hand  mortising- machine,  having  a 
vertically  sliding  bar 
V%-  carrying  the  cutter  and 

moved  by  a  counterbal- 
anced lever.  The  work 
is  clamped  in  the  slid- 
ing table  beneath,  and 
is  advanced  by  a  hand- 
feed. 

Fig.  3235  is  a  foot 
mortising- machine,  in 
which  the  treadle  a 
works  on  a  pin  in  the 
cross-brace,  being  con- 
nected to  the  wooden 
spring  frby  an  iron  strap 
at  the  back,  and  with 
the  spindle  d  by  the  rod 
c  in  front ;  the  chisel 
in  hehl  in  a  socket  at  the 
bottom  end  of  the  spindle,  with  which  it  is  reversed 
by  the  handle  e  on  the  slide  ;  the  wooden  rest  /  is 
screwed  to  an  iron  one  g,  which  slides  on  the  frame 
perpendicularly,  and  is  secured  to  it  by  a  bolt ;  the 

r'ae-plate  is  moved  hack  and  forward  to  adjust 
the  thickness  of  the  stuff,  and  has  stops  to  pre- 
vent the  work  from  rising  with  the  chisel. 

In  operating,  the  foot  is  pressed  upon  the  treadle, 
which  carries  the  chisel  into  the  stuff  to  the  required 
depth  ;  when  the  pressure  is  relieved  by  raising  the 
foot,  it  is  withdrawn  by  the  spring,  and  being  lipped 


MortiM-Wkttl. 
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brings  the  cliip  out ;  after  cutting  far  enough  one 
way,  reverse  the  chisel  and  finish  the  mortise  to  the 
required  length. 

Fig.  8236  is  an  example  of  a  form  of  mortising- 
machinein  which, 


while  the  opera- 
tive shaft  nin^ 
constantly,  the 
chisel  is  br^clit 
into  oix-niiinn 
when  Dii'tled, 
and  to  the  csxtctit 
required,  and  in- 
stantly becrirnes 
quiescent  when 
the  meann  em- 
ployed to  brinK 
It  into  work 
removed. 


ng.  8286. 


In  the  ficample. 
Guild's  mnchiui', 


1852,  a  in  the 
shaft,  having  a 
fly-wheel  i ; 
the  sliding  wmt 
c  is  over  tbi^  oxU 
of  oficillntijui  i>r 
I  the  arm  d,  uo  mo- 
i  tion  is  transmit- 
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ted  to  the  pitman  e,  which  operates  the  chisel-stock 
/.  When  the  treadle  g  is  depressed,  the  sliding 
wrist  e  is  driven  ont  on  tlie  arm  and  partakes  of  its 
motion,  the  chisel  being  thereby  reciprocated  to  a 
degree  proportionate  to  the  depi-ession  of  the  treadle, 
and  the  conseijuent  distance  of  the  wrist  from  its 
axis  of  oscillation.  The  spring  m  restores  the  wrist 
to  its  positiou  of  <]iiiescence. 

In  Fig.  3237,  the  working  parts  ara  su])ported  upon 
a  strong  iron  frame,  at  the  top  or  upper  end  of 
which  are  guides  a,  upon  which  is  a  slide  having 

[>iroted  in  it  a  collar  through  which  is  passed  the 
ever  b  that  operates  the  chisel-stock  m.  This  lever 
is  itself  operated  by  a  pitman  e  from  a  transverse 
cronk-ahoft  at  the  rear  end  of  the  frame,  and  rotated 
by  pulleys  d.  The  slide  is  connected  by  a  link  / 
with  the  upper  end  of  a  vertical  lever  g,  the  lower 


BartUU*M  Pomr  Sbrtiiing-lSiatkimt. 

extremity  of  which  is  attached  to  a  horizontal  chain 
k  passing  over  two  supporting  pulleys.  The  rear 
end  of  this  chain  has  a  weight  k  secured  to  it,  and 
the  forward  end  being  passed  downward  is  connected 
to  a  treadle  i  in  such  manner  that  by  depressing  the 
treadle  the  vertical  lever  will  be  caused  to  move  the 
slide,  and  consequently  the  fulcrum  of  the  chisel- 
operating  lever,  farther  lutck,  of  course  increasing 
the  length  of  the  forward  ann  of  such  lever,  and  con- 
sequently the  stroke  of  the  chisel-stock  and  its  chisel. 
On  releasing  the  treadle,  the  weight  reverses  the 
movement  of  the  vertical  lever,  and  throws  the  slide 
forward  so  that  the  stroke  of  the  chisel-stock  is  re- 
duced to  almost  nothing.  By  thus  changing  at  will 
the  fulcrum  of  the  chisel-operating  lever,  the  chisel 
may  at  any  time  be  made  to  cut  to  any  required  depth, 
and  when  desired  may  be  thrown  out  of  operation, 
by  the  agency  of  the  weight,  without  stopping  the 


motion  of  the  crank-shaft  or  inteifering  with  the 
belt  that  drives  the  machine. 

The  table  at  the  front  of  the  machine  for  holding 
the  stuff  under  the  chisel  is  made  compound,  so  that 
the  stuif  may  either  be  moved  along  by  hand  or  be 
held  tirmly  upon  the  table  and  fed  along  as  required 
by  the  hand-wheel  operating  the  carriage  or  upper 
portion  of  the  latter.  The  table  is  made  adjustable 
Vertically  by  means  of  a  screw,  and  is  pivoted  ind 
attached  to  its  immediate  suiiporting  parta  in  such 
a  way  that  it  may  be  tilted,  with  one  end  or  the 
other  depressed  to  any  desired  angle,  and  there  re- 
tained ;  the  object  of  this  being  to  enable  the  ends 
of  the  mortise  to  be  cut  at  any  required  bevel  or  an- 
gle to  suit  the  exigencies  of  various  kinds  of  work. 

Fig.  3288  is  a  gang  mortising-machine.  It  his  ■ 
net  of  chisel-holders  F  F,  adjustable  as  to  relative 
distance  on  a  horizontal  bar  E,  which  is  reciprocated 
by  the  wriat-wheel  r.    The  work  ia  cUmped  on  the 


7%  zm. 
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bed  B,  which  has  the  requisite  feed-motiona  The 
chisel -holders  are  provided  with  projections  that  fit 
in  a  slot  in  the  cross-head,  and  alao  with  tongues 
fitting  into  grooves  on  the  lower  side  of  the  same. 
They  are  held  in  place  by  a  bolt  passing  through  the 
chisel -holders  and  the  slot  in  the  cross-head,  which 
is  secured  by  a  thnmb-acrew. 

The  mode  of  clamping  the  chisel-holders  to  the 
bar  is  shown  in  the  smaller  detached  figure. 

Buck's  machine  for*boring  and  mortising  the  stiles 
of  blinds  is  automatic  in  its  operation,  and  either 
bores  the  round  holes  for  the  reception  of  the  pivots 
of  turning  slats  or  mortises  the  recedes  for  tne  re- 
ception of  the  ends  of  those  slats  designed  to  be  per- 
manently fixed  at  a  certain  angle.  The  latter  m 
made  on  this  machine  by  means  similar  to  those  used 
in  boring  a  simple  round  hole,  the  tool  being  a  re- 
ciprocatory  or  traversing  burr  or  hit,  which  can  1* 
used  on  knotty  pine  and  other  obstirfate  descriptions 
of  wood  where  ordinary  machine-chisels  fail.  The 
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toachine  is  self-operating  in  all  its  parts.  The  work- 
tnau  puts  in  the  stiles  and  sets  the  mBchiDG  in  mo- 


Maekintfur  boring  and  mortiidng  Sliles  of  Bitvtt. 

tion,  wlien  it  does  its  worlc,  amd,  having  done  it, 
stops.  ^ 

Fig.  3240  »how8  Bninel's  mortiaine-ntachinft  made 
by  Maiidslay  for  the  British  Admiralty,  about  1804, 
for  mortising  the  shells  of  ships'  blocks.  The  series 
of  machines  for  making  blocks  is  described  under 
Block-makixo  MAnHiNE.  In  the  mortishig-ina- 
chine  represented,  the  blocks  of  wood  ore 
clamfiPil  ill  n  slirllnH  bt'il  ami  (lu'  um- 
tiaes  are  niiidt!  by  vi  rliL'ally  rwii>vij' Miting 
chi<irU,  whii-h  stt  btnply  or  in  ^wirs,  iic 
copliTiij  totlMfftharacliTor  ilw  hlork  o^H^r- 
ated  U[xii\.  Tilt;  blcM'k  is  chiifk^l  in  thi; 
carrinKe  /f,  wbii  ]i  Siasmn  niitoniatk-  ft  ed 
mov^nxMit  liy  hjlmu.i  of  u.  screw  /t^  Thi 


MBrlainf-MuJiine. 


chisels  are  attached  to  a  slider  E,  which  reciprocates 
vertically  in  guides  b  and  a  socket  Fon  the  summit 
of  the  frame.  The  slider  E  is  moved  by  a 
crank-arm  which  is  connected  thereto,  and 
attached  to  the  uxis  D,  on  which  are  the  driv- 
ing and  fly  wheels.  In  starting,  the  block  is 
l  i-oiight  to  the  light  position  by  turning  the  handle 
r  and  shaft  k,  which  act  upon  the  cog-wheel  g  and 
-  w  R  to  slide  the  carringe  B.  The  first  stroke  of 
tliL-  chisel  is  into  the  hole  previously  bored,  and  the 
>}L-coad  takes  a  shaving  in  the  direction  of  the  mor- 
lise,  the  feed  having  commenced.  The  automatic 
fi'PiJ  consists  of  an  eccentric  /  acting  upon  an  arm  K 
which  turns  the  ratchet-wheel  on  the  screw-shaft  E ; 
ilip  rat*.^het  is  turned  one  tooth  at  a  time.  The  ma- 
L'liine  is  thrown  into  action  by  the  lever' P,  which 
Fihitts  the  bund  fi-om  the  looiie  to  the  fatit  pulley. 

Mor'ton'B  Slip.  {Hydraulic  Engineering.)  A 
<:rintrivance  for  hauling  ships  ont  of  the  water  for 
n-mir.    Patented  in  England,  1819.    See  Slip. 

Mo-M'ic.  1.  Ornamental  work  produced'hy  im- 
l»  tiding  different  colored  stones,  glass,  or  gems  in  a 
(wTiipnt. 

The  simplest  form  is  the  dice-shaped  pavement,  or 
I'jrtis  viurivum,  of  the  Romans.  '[aepUtra  dura,  or 
Florentine  work,  is  an  amplification  of  the  idea.  The 
■'/ms  lesKlatum  was  a  tesselatpd  geometrical  pave- 
iiK^Eit.  The  oput  Kcliie  was  formed  of  slices  of  mar- 
hie,  as  its  name  implies.  The  opua  vermiculaium  is 
an  artistic  rendering  of  the  forms,  lights,  shades,  and 
colors  of  pictures  by  the  selection,  siisping,  and  ap- 
position of  pieces  of  stone  or  gems  of  the  nght  color. 

A  traveler  in  Italy  relates  that  he  saw  a  Florentine 
mosaic  table  valued  at  two  hundred  thonsand  dollars. 
It  was  less  than  six  feet  in  diameter,  but  had  re- 
quired the  work  of  a  large  number  of  men  for  fifteen 
years.  It  was  ornamented  with  mosaic  work  com- 
posed of  stones  of  diUerent  colors  and  shades  matched 
together  so  as  to  form  pictures.  The  traveler  says  ; 
"  I'lKJii  entering  the  hall  where  thU  kind  of  work 
is  iluni',  I  could  not  doubt  these  enormous  figures. 
LSupponf',  for  instance,  a  thousand  of  the  hardest  and 
mmt  ex]tensive  stones  which  will  take  on  a  high 
[Ktlibh  Id  be  cut  into  ]>iecea  three  eighths  of  an  inch 
iLii'fc.  These  pieces  are  cut  the  other  way  into 
mmU  )iii'ces  like  shoe-pe^,  and  where  the  shading 
Iixiiji  ')iiH  color  to  another  is  sudden,  these  pe^  must 
tint  lie  larger  than  a  needle.  Now  the  artist  cuts 
jiiid  [lilts  in  these,  selected  acconling  to  their  color, 
f^f  fiH  lo  give  the  coloring  wanted  as  distinct  as 
UioiikI)  painted. 

"flii-se  pieces  or  pegs  must  be  fitted  so  closely 
that  liiifFB  of  fleparation  will  not  show,  and  set  upon 
''■111  biile  b^  side  like  tyi>e«.  They  claim  that  ten 
tliousaml  different  shades  of  color  are  necessary  ;  and 
III  nrd>.>r  to  do  this  kind  of  work  a  man  must  be  as 
:iVil|i'il  ill  colors  and  shades  as  a  [lainter,  in  order  to 
plrt-'f  UiB  colors  properly,  and  then  be  the  most 
onri-ful  and  accurate  of  mechanics,  in  order  to  fit 
rh<;  p1rL'«8 ;  and  he  must  have  patience  enough  to 
nork  oil  cheap  pictures  one  year  and  on  a  fine  one 
from  ttfii  to  twenty  years." 

Some  wonderful  specimens  of  mosaic  are 
to  be  seen  at  the  Imperial  works,  St.  Pe- 
tersburg, Russia. 

Roman  mosaic  consists  of  piece.i  of  arti- 
ficial enamel,  in  place  of  natural  stone. 
The  enamel  is  drawn  out  into  rods  of  va- 
rious sizes,  cut  into  lengths,  and  amnge<l 
in  cases  something  after  the  manner  of 
printing  type,  the  boxes  containing  each 
a  different  snode  or  color, 

OioM  nwsaic  is  made  of  rods,  shreda, 
or  Itairt  of  glass  enamels  of  various  colon 
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ammged  side  by  side,  ao  that  their  ends  show  the 

Kttern.  The  bundle  of  glass  rods,  being  cemented 
heat,  may  be  cut  across,  and  each  section  show 
the  pattern.  Filigree  glass  and  railletiore  are  of  this 
character.  Some  ^  th«  ancient  Egyptian  beads  were 
thna  made. 

The  Tanbridge  wood-mMaie  tiX  England  is  madK 
of  colored  parallelopipeds  of  wood  gluea  together  bo  as 
to  show  a  pattern  at  their  ends  or  ttections. 

Mosaic  rug-work  is  made  by  a  careful  selection  of 
colored  wools,  which  are  stretched  in  a  frame,  so  that 
a  cross-section  at  any  point  will  show  the  design. 
About  800,000  thraauB  are  thns  held  in  a  cast-iron 
box  with  ft  movable  bottom.  The  tou  surface,  formed 
by  the  ends  of  the  threads,  is  tn?ati:u  with  a  solution 
of  CAontchouc.  and  a  backing  of  canvas  similarly 
treated  is  laid  upon  it.  Th;:  bundle  of  threads  is 
then  pushed  up  in  the  box  by  screwing  up  the  falsa 
bottom  1^  of  an  inch.  A  seutiou  of  the  threads  at 
this  depth  is  then  made  by  a  horizontally  revolring 
knife,  and  the  sections  of  thread  come  off  on  the 
backing,  to  which  they  adhere,  formiitg  a  nap  thercoa. 

2.  A  pyrotecbnio  device  consisting  of  -a  surfaco 
with  dtamond-shaped  compftTtments,  formad  by  two 
series  of  parallel  lines  crossing  eagh  other.  The  ef< 
feet  IS  produced  by  placing  at  each  intersection  four 
jets  of  fire  which  run  into  the  adjoining  ones.  The 
intervals  between  the  jets  must  be  associated  with 
the  discharge  of  others,  so  as  to  keep  np  a  HUcoBssuia 
of  firea  in  the  spioes. 

Mo-amlo  Floor.  One  laid  in  colored  vooda, 
tilis,  or  mirbles,  systematically  arraoged,  either 
ayin-nitrically  or  pictorially. 

Mo-fta'lo  Olaw.  Mosaic  gloss  is  formed  by  the 
as902iatio:i  of  various  colored  opaque  or  transparent 
rods  of  ghuit,  ao  arranged  that  the  ends  may  fomi- 
patterns. 

Sections  being  removed,  the  pieces  are  arranged 
for  the  production  of  a  recurring  pattern,  or  a  geu^ 
eral  combination  is  formed  by  the  association  of  a 
variety  of  separate  ornaments. 

A  section  imbedded  in  a  bulb  of  transparent  glass 
fornii  the  millefiore  paper-weight. 

The  ajgrn-heads  of  Aahantee  are  of  this  class,  and 
ihow  that  at  noma  former  time  the  country  was  via* 
ited  by,  or  had  oommunication  with,  a  land  where 
glass-m  iking  was  artistically  practicL-d. 

Another  form  of  glass  miaaic  consists  in  the  put- 
ting together  of  piei^  of  gloss  enanijt  of  varying 
colors,  and  sawing  them  into  iTeotangalar  priniu. 
See  Qlass  Mos.\ic. 

The  art  of  glass-making,  instead  of  being  compar- 
atively modem  in  the  time  of  Plin^,  had  long  been 
practiceil  in  Egypt  The  manner  lu  which  the  mo- 
saic gla-HS  was  mode  is  thus  described  by  Dr.  Abbott, 
referring  to  specimens  in  his  collection  now  in  the 
MuMtum  of  the  Historical  Society,  New  York  City. 

"  fl78.  Three  fragmduts  of  colored  glass  on  a  card. 

"No.  1  repre8?ut8  a  star.  No.  2  a  lotus.  These 
pieces  are  particularly  interesting  as  examples  of  a  , 
curious  manufacture.  No.  3  more  especially  desorve.s  I 
attention,  inasmuch  as  it  explains  the  ingenious 
manner  by  which  tlie  ancients  accomplished  the  , 
work.    Long  sticks  of  glass  of  the  desired  color  and  i 
form  were  welded  together,  side  by  side.  This  mass,  ' 
being  well  united,  was  then  sawn  through  trans-  ; 
verseiy  at  regular  intervals,  thos  producing  a  supply  i 
of  perfectly  similar  patterns.    Tne  pieces  thus  ob-  ! 
tftined  were  afterwanl  poliahed  and  inserted,  like 
mosaic  work,  to  decorate  various  utensils.  Thus, 
for  example,  were  produced  a  series  of  stars  of  ex- 
actly similar  dimensions  and  form  as  No.  1,  which 
were  inserted  side  by  side  in  a  cavity  to.  represent 
the  heavens ;  or  the  omoaieot  No.  2,  representing 


ihe  lotus,  was  thus  reproduced  with  an  exactness 
which  uo  other  contrivance  could  giiaranlee.  The 
piece  No.  3  has  evidentlv  be^  sawn  from  such  a 
stick  of  glass  as  above  described  and  broken  oft 
They  were  found  at  Sakkarah." 

Mo-mIo  Qold.  A  brass  used  for  making  cheap 
jewelry. 

Hamilton  and  Parker's  :  copper,  32 ;  rinc,  33. 
Or,  copper,  4  ;  zinc,  1. 

Hennstadt's  :  copper,  7  ;  zinc,  1 ;  platinum,  IS. 
Resembles  gold  in  color  and  wei|^t  See  Allot  ; 
Mock  Qouk 

Mo-Mlo  Pave'ineat  One  laid  in  colored  tiles 
or  slabs  arranged  in  systematic  order. 

Mo-aa'lo  Tile.  A  tile  molded  with  different  col- 
ored clays,  arranged  in  patterns  in  imitation  of  the 
BuHociated  pieces  of  colored  stones  in  a  tnie  moeaic. 

MOHMlo  WooL  A  form  of  rag  or  mat  made 
from  colored  wool,  arranged  so  tliat  the  ends  of  the 
wool  present  a  dehnite  pattern. 

Threads  of  wool  of  equal  length  are  placed  hori- 
zontally in  a  flwne,  close  tocher,  to  form  a  com- 
pact mftSB.  They  are  of  different  colors,  and  the 
colors  are  arranged  in  conformity  with  a  pattern. 
The  threads,  being  held  firmly  in  Uic  frame,  are  then 
cut  across  to  form  cubical  masses,  all  the  threads  in 
each  cube  being  kept  rigidly  in  their  ]ilaces.  The 
cube  is  then  placed  in  a  muue  with  tlie  threads  ver- 
tical, and  a  clean  cut  nude  across  the  top.  The 
smooth  surface  is  then  wetted  with  a  solution  of 
rubber,  and  a  piece  of  canvas  firmly  attached.  When 
dry,  a  machine  cuts  off  a  blice  of  such  tbicknm  u 
is  desired  for  the  length  of  the  ])ile.  A  nig  or  mat 
of  a  velvety  finish  is  thus  produced.  Other  slices 
can  be  cut  off  in  the  same  way  until  the  wool  is 
exhausted. 

Mn'aoa-aiwm  A  soilniaker's  seam,  as  the  sel- 
vages of  the  canvas  lap  jiost  each  other.    See  MoKK- 

SKAM. 

MfMHlngS.  The  thin  shreds  or  scraping?,  of  leather 
shaved  off  by  the  currier  in  dressing  skins. 

They  are  used  in  wiping  off  melols  while  gimdiog 
and  polishing.  Cotton  waste  is  used  in  a  similBr 
manner  when  plentiful. 

Moth'a^^te.  A  lateral  passage  where  a  shsft 
intersects  a  seam  of  coal. 

Moth'er-Iye.  The  liquid  remaining  alter  all  the 
salts  that  wiU  regularly  crystallize  have  been  ex- 
tracted from  a  solution. 

Moth'er-of-pearl  IjC-orom'e-tar.  The  mi- 
crometer of  Cavallo.  A  thin  semi-transparent  slip 
of  mother-of-pearl,  of  an  inch  nide,  is  nled 
with  tine  graauHtious,  and  mounted  within  the  tube 
at  die  focus  of  the  eye-lens  of  the  telescope,  where 
the  image  of  tlie  object  is  formed.  The  divided 
edge  is  brought  into  convenient  proximity  to  the 
imo^. 

Moth'er-of-pearl  Work'lnSi  Mother-of-peail 
is  the  inner  coat  or  layer  of  some  seaidiells,  the  beau- 
tiful tints  of  which  depend  upon  the  lamellar  struc- 
ture of  the  surface,  which  decomposes  and  reflects 
the  light 

The  stnictiire  of  the  pearl  shell  admits  of  its  1«- 
ing  split  into  laminie,  which  may  be  used  for  the 
handles  of  knives,  for  inlaying,  the  manufacture  of 
buttons,  etc  ;  but  in  practice,  the  different  parts  of 
the  shell  are  selectetl  of  a  thickness  to  suit  the  ^>ecial 
purposes,  and  the  pieces  are  adapted  by  saws,  tiling, 
or  by  the  grindstone.  Square  or  angular  pieces  are 
cut  with  the  circular  saw  or  the  back  saw  ;  in  the 
former  case,  the  shell  is  fed  up  as  the  saw  divides 
it,  and  in  the  other  the  shell  is  held  in  a  vise  and 
the  saw  operated  by  hand.  Circular  pieces  are  cut 
with  an  annular  or  crown  saw,  which  u  fixed  npm 
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a  mandrel.  Id  sawing  and  grinding,  water  is  plen< 
tifully  supplied  to  the  instruinfint. 

After  the  pieces  of  pearl  shell  are  cut,  ground,  or 
turned  to  the  proper  form,  tfaev  are  finished  with 
pumice-atone  and  water,  while  the  work  is  held  fast 
in  a  form  of  clamaas  it  is  revolved  in  a  lathe.  This 
process  may  be  followed  by  an  application  of  ground 
pumice-stone  applied  with  a  piece  of  cork  or  a  cloth 
moistened  with  water.  The  polishing  is  with  rot- 
ten-stone, powdered  chalk,  or  Spanish  whiting,  moist- 
ened with  dilute  sulphuric  acid,  which  may  be  ap- 
plied upon  a  piece  of  cork  or  a  bit  of  soft  wood. 
The  acid  tends  to  develop  Knely  the  striated  structure 
of  the  shell.  In  some  turned  works  flne  emery- 
paper  mav  be  used,  and  followed  with  rotten-stone 
moiatenec{  with  the  acid,  or  some  limpid  oil  instead. 

The  grinding  or  polishing  material  may  he  applie<l 
to  the  surface  of  wheels  covered  with  cloth  and 
moistened  with  water,  the  pumice-stone,  and  the  rot- 
teD-stone.  Sometimes  dry  powdered  chalk  or  S^ian- 
ish  whiting  is  used  in  the  place  of  the  rotten-stonu. 

Pearl  may  be  engraved  in  relief,  by  the  aid  of  cor- 
rosive acids  and  the  etching- point.  The  designs  or 
patterns  are  drawn  npon  the  shell  with  asphaltum  var- 
nish ;  strong  nitric  acid  is  then  brushed  over  the 
plates  repeatedly,  until  the  parts  undefended  by  the 
varnish  are  sufficiently  eaten  away  by  the  acid.  The 
varnish  being  washed  off  with  turpentine,  the  de- 
vice, which  the  acid  has  not  toachcd,  is  found  in 
relief. 

Mottt-trap.  An  attachment  to  a  beehive  to 
catch  the  moth,  —  miller^  as  it  is  familiarly  called, 
—  whose  larva  builds  its  web  in  the  hive,  and  de- 
stroys the  colony. 

Some  traps  have  slats,  with  intervals  which  are 
adapted  for  the  passage  of  the  moth,  but  too  small 
for  the  hees.  The  moth  runs  in  here  for  concealment, 
and  hence  their  eg^  are  taken  and  destroyed  Other 
traps  are  on  the  pnnctple  of  the  cul-de-ioK,  and  are 
removable  for  the  destruction  of  the  tenants.  Others 
have  a  liquid  in  which  the  moth  or  larvte  are 
drowned. 

Mo'tlotL  1.  The  train  of  wheels  in  a  watsh  im- 
mediately concerned  in  the  moving  of  the  hands. 
See  Movement. 

2.  {Steam^aigine.)  a.  The  cross-head  in  a  loco- 
motive. 

b.  The  slide,  sUde-rod,  and  link  of  a  locomotive- 

Mo'Uon-ban.  {Steamrengine.)  Guide  bars  or 
rods. 

XSo'tOT.  Properly  speaking,  —  a  source  of  mo- 
tion, such  as  heat  derived  from  the  combustion  of 
coal  used  in  expandin;^  a  substance  such  as  water  or 
air ;  falling  water  ;  air  in  motion  ;  dynamic  elec- 
tricity produced  by  chemical  reactions  or  otherwise  ; 
animal  strength,  etc. 

Technically,  —  a  prime  mover  in  the  nense  of  a 
steam,  air,  or  electro-magnetic  machine  ;  a  water- 
wheel,  horse-power,  etc.    See  under  those  heads. 

Monlde'baert.  The  Flemish  earth -scraper.  A 
large  shovel  drawn  by  a  horse  and  guided  by  a  man. 
A  grading  •scraper. 

Monline ;  MonV-net  The  rope-winding  drum 
of  a  hoisting-machine. 

Monnd.  {Civit  EngineeHng.)  A  lump  of  origi- 
nal ground  left  at  intervals  to  show  the  depth  of 
ground  excavated. 

Monn'taln-ba-rom'e-tor.  A  portable  barome- 
ter designed  for  measuring  vertical  nights  above  the 
■ea.  It  is,  consequently,  more  carefully  made  and 
accurately  adjusted  than  the  common  barometer. 
That  of  TroughtoD,  which  is  most  generally  known 
and  probably  the  moat  convenient,  u,  for  tmnapor- 


tation,  inclosed  in  the  tri- 
pod which  forms  iifi  m)]-- 
port  when  an  obn-rvaiinti 
13  to  be  made,  as  eii<j\Mj  in 
Fig.  3241.  The  cin^  i  ri  lias 
a  flexible  leathern  !>ottom 
resting  upon  the  fl^i 
extremity  of  a  sci-  w,  by 
which  it  may  l>e  Kn.ii  d  nv 
lowered  until  the  \rMA  uf 
the  mercury  in  the  l  istern 
corresponds  with  llir  zero 
of  the  scale.  Th<-  tiilw  is. 
inclosed  in  a  ttisa  <  rm',  the 
upper  part  of  which  i>*  jiar- 
tiall^  open,  so  as  ti>  i  xiiost! 
to  view  the  mercuiiiil  chiI- 
umn,  the  lower  p:irt  lou- 
taining  a  theimoMietfr, 
The  graduations  c«iiiuienc«} 
at  15  inchen,  are  cfi  1 1  ieil  up 
to  33  inches,  a.\)'^y^  tht 
zero  point,  and  art  siitwi 
videa  no  as  to  p  j-I  t 
thousandths  of  an  imAi 
by  means  of  a  venii- r. 

Moan'tain-blua 
Carbonate  of  copper. 
Malachite. 

Motm'talii-oor  k. 
A  spongy,  elastic  wt- 
riety    of   osbestU'-  ; 
light  enongh  to  floiit 
in  water. 

Monn'taln- 
green.   A  carbo- 
nate   of  copper 
combined  witn  a 
white  earth. 

Monn'taln- 
how'it-xer.  A 
light  field- piece, 
of  large  caliber 
in  proportion  to 
its  weight.  It 
is  mounted  on  a  light  carriage  which  may  be  drawn 
by  one  horse. 

F1f.82a 
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The  howitzer  and  its  carriage  may  each  be  packed 
on  the  l»ck  of  a  horse  or  male. 

The  piece  shown  in  the  cut  ia  a  gnu  of  the  howit- 
zer h«ttery  made  for  the  negro  contingent  in  the 
Ashantee  war,  Jnat  coucluded.  Sir  Garnet  Wolseley's 
(lash  on  Coomassie  in  aomething  of  which  to  be 
proud. 

Monntaln-leatli'ar.  A  variety  of  leather  with 
interlacing  fibers  producing  a  texture  resembling 
leather. 

Monntaln-lime'atona.  A  series  of  marine 
limestone  Btrata,  below  the  coal  measures  and  above 
the  old  red  sandstones, 

Mount'lng.   1.  The  setting  of  a^em. 

2.  The  frame  of  a  picture. 

8.  The  back  stiffening  or  support  of  a  print  or 
map. 

4.  The  harness  tackle  of  a  loom. 

The  carriage  and  tackle  of  a  piece  of  ordnance. 

6.  The  ornamentation  of  the  stock  ti  a  fowling- 
piece. 

7.  The  hatening  of  a  piece  to  be  turned  on  the 
mandrel  of  a  lathe. 

8.  {Saddlery.)   In  the  plural, — a  general  term 

S'ven  to  the  metallin  trimmings  (tf  Aamen.  In 
Dgknd  called  harness  furniture. 
Motue.   1.  {Nautical.)   a.   A  hall,  knob,  or 
puddening  worked  on  a  rope. 

b.  A  turn  or  two  of  spun-yam  uniting  the  point 
of  a  hook  to  the  shank  to  prevent  it>  unhooking. 

5.  {Bkuting.)  A  match  used  In  firing  guns  or 
mines. 

Moaae-trap.  A  small  trap  for  catching  mice. 
(See  An'imal  Trap.)  Fepys  in  his  Diaiy,  1661, 
mentions  purchasing  two  uonse-trapa  on  his  way 
home. 

Mou>'in|^  1.  {Loom.)  A  ratdiet  movement  in 
a  loom. 

S.  (Ifautitnl.)  A  lashing  or  latch  connecting  the 
toll  with  the  shank  of  a  hook. 

Mooslng-faook.  A  hook  fiecured  by  a  mousing 
passing  around  its  two  branches  and  closing  its 

fig.  sata. 


Mnumg-Hook. 

mouth,  in  order  to  prevent  it  from  straightening 
but  when  unnporting  a  heavy  weight  or  to  obviate 
the  danger  of  unshipping. 

Fig:  3248  shows  several  forms  :  — 

Oue  has  a  mousing  of  cord,  Ify  which  the  bill  ot  the 
hook  is  secured  to  tne  shank. 

Next  toil  isonewitharetaininfjand  releasing  hook. 

Above  is  a  pair  of  hooks  engaging  in  different 
directbns,  one  forming  a  mousing  for  the  otJier. 
SUler-hooks.    A  snap-hook. 

On  the  left,  below,  are  views  of  a  watch-chain  or 
breqnet  hook,  having  portions  which  open  on  a  swivel. 

Also  a  hook  having  a  mousing- block  of  caoutchouc. 

Above  is  a  gravitating  monaing-link  which  throws 
off  from  the  jtoint  when  the  load  on  the  hook  is 
suddenly  lightened,  as  in  the  case  of  the  hooks  of 
davit-fall  hlockfi. 


MooMe-Ilne'.   French  muslin. 

Month.  ].  An  opening  by  which  a  vessel  is 
filled  or  emptied ;  if  it  have  a  tomed-over  edge, 
such  is  called  a  lip. 

2.  The  muzzle  of  a  fire-arm. 

3.  The  opening  of  a  vice  between  its  ehopi,  diapt, 
dieekt,  or  jawa,  as  they  are  indifi^rently  termed. 

4.  {M^alluirg^.)  a.  The  charging  opoiing  of  a 
furnace. 

h.  The  hole  in  a  furnace  out  of  which  melted  metil 
flows. 

5.  The  cross-bar  of  a  bridle-bit;  uniting  the 
branches  or  the  nnge,  as  the  case  may  be. 

The  mouth  give«  character  to  the  bitasthej^ro^ 
mouth-piece,  or  arched,  aevert,  jointed^  vired,  dctkei, 
or  wiUi  rollers,  as  the  case  may  be. 

6.  {Muaie.)  a.  The  opening  in  an  oivan  ^pe 
whence  the  wind  emei^s.  Being  directed  agaiiut 
the  lip  or  vrind-cuUer,  it  acquires  a  vibration  which 
is  imparted  to  the  column  of  air  in  the  pipe,  produc- 
ing a  musical  sound.  The  principle  of  toe  fisgrolet 
ii  similar. 

h.  In  a  Ante, — the  edge  of  the  opening' agahiit 
which  the  air  from  the  mouth  of  tlie  penonner  is 
cut,  the  vibration  thereby  imparted  being  commoni* 
cated  to  the  column  of  air  in  the  tube.  The  vitA 
dej)ends  upon  the  length  of  the  tube  lieyond  the 
mouth,  and  the  holes  lulow  the  length  to  be  varini 
so  as  to  produce  varj'ing  notes.    S<'e  Pipe. 

7.  {FortificaiioA.)  a.  The  outer  or  widest  part  of 
an  embrasure.    The  narrow  part  is  the  neeit. 

h.  The  part  of  a  trench  most  remote  from  the  be- 
sieged plaee. 

8.  {Joinery.')  The  slot  in  a  plane  to  receive  the 
bit 

Mouth-cage.  {Saddlery.)  A  device  for  meas- 
uring a  hoiite'H  mouth,  consisting  of  a  gage  which 
answers  as  the  mouth-piece,  a  stnttonary  cheek-piece 
on  one  end,  and  a  sliding  cheek  on  tlie  other,  with 
a  set  screw  to  hold  it  in  any  desired  position.  On 
the  lower  arm  of  the  sliding  cheek  there  is  another 
slide  held  to  its  place  by  a  set  screw.  The  first  slide 
is  used  to  obtain  the  exact  width  of  the  hoise's 
mouth ;  the  slide  on  the  lower  ami  of  the  sliding 
cheek  is  used  to  measure  the  bight  of  the  bar  of  the 
mouth,  each  of  the  bars  being  gaged  in  inches  sad 
fractions, 

Mouth-fflaaB.   {Dmtittry.)    A  dentist's  small 

mirror  for  inspecting  the  teeth  and  gums. 

Month-piaoa.  (Music.)  1.  The  part  of  a  wind- 
instrument  applied  to  the  lips. 

2.  {Saddltry.)  That  part  of  the  Ht  which  ia  placed 
in  the  horse's  mouth. 

Mouth-pipe.  {Muaic)  a.  The  part  of  a  nnm- 
cal  wind-instroment  to  which  the  mouth  is  applied. 

b.  An  organ  pipe  having  a  lip  to  cut  the  wind  es- 
caping through  an  aperture  in  a  diaphngm.  Sco 
Flpte-oroan. 

The  moiUh-pipe  is  similar  to  the  flageolet.  In  Uie 
looodcn  mouth-pipe  A  of  the  organ  it  is  a  cvUndn 
or  a  parallelogram  ;  in  the  latter  case,  the  inside  sec- 
tional dimensions  are  as  4  to  5,  the  interior  surface 
Iteing  smoothed  by  an  application  of  size.  The  pitch 
of  the  note  depends  upon  the  length  of  the  pipe 
above  the  mouth.  The  upper  end  may  be  open, 
or  stopjied  by  a  tampion,  which  fitN  air-tight  The 
lower  end  is  closed  by  a  block  on  which  tbree  of  the 
walls  of  the  pipe  are  glued.  The  front  wallteiminatei 
in  a  sharply  beveled  edge  at  the  lower  end,  jnst 
tibove  the  block  h,  the  space  forming  the  mouth  n, 
and  the  edge  itself  the  lip  or  wind-euUer.  The  winil- 
pijie  /  from  the  bellows  is  attached  to  the  block  (. 
A  block  is  fastened  to  the  walls  of  the  pipe,  leaving 
an  intervening  space  between  which  the  wind  passes 
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HcSML  to  the  month.    The  aper- 

ture is  called  the  plaU  of 
vnnd,  and  the  sheet  of  air 
issuing  therefrom  is  cat  by 
the  sharp  edge  or  Up  at  the 
lower  end  of  the  front  wall, 
the  vibrations  caused  there- 
by being  communicated  to 
the  column  of  air  iu  the 
tube  and  producing  anmai- 
cal  note.    See  PiPB. 

The  metallte  mouth-pipa 
B  diffen  from  the  wooden 

¥ one,  not  alone  in  the  ma- 
V-  i  terial,  but  in  the  constnic- 
ll  \  tion.  The  lower  end  ia 
diminished  so  as  to  meet 
the  size  of  thft  pipe  which 
conducts  the  wind  from  the 
bellows,  and  at  a  point  op- 
posite the  mouth,  or  slit  in  the  front  of  the  tube,  a 
ImgueUtt  or  plate,  is  placed,  nearly  closing  the  in- 
terior area  of  the  pipe.  Between  the  langueUe  and 
the  under  lip  a  plale  of  wind  is  formed,  the  stream 
of  air  from  which  impinges  apon  the  upper  Up,  and 
the  vibration  thus  imparted  u  commnnicated  to  the 
oolumn  of  air  in  the  pipe. 

At  each  end  of  the  slit  or  mouth  is  a  soft-metal 
log  which  is  called  an  ear,  and  is  bent  more  or  less 
over  the  month  to  modify  and  qualify  the  tone. 

One  of  the  figures  shows  a  pipe  at  whose  upper 
end  is  a  smaller,  open  pipe ;  this  is  termed  the  cAtm- 
ney-tfip,  and  the  partial  opening  thus  afforded  has 
thr  effect  of  Aarping  the  note.  The  same  effect  in 
kind,  if  not  in  degree,  is  attained  Iqr  making  a  hole 
in  the  tompUm. 
MouUl-Bpeo'ii-lnm.  {Surgioai.)  a.  An  instro- 
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ntent  for  depreasing  the  ton^e  end  raising  the  soft 
palote  to  expose  tne  postenor  fences. 

h.  A  frame  to  keep  the  jaws  apart  while  operating 
in  the  mouth. 

BCov'a-ble  Lad'der.  A  form  of  man-engine  for 
ascending  and  descending  shafts.  See  Man-enoine. 

More'ment.  {Horology.)  The  going  mechanism 
of  a  watch  or  clock.  The  motor,  train,  regulator, 
and  indicator  of  time. 

In  Pig.  3246,  ^4  is  a  view  of  a  watch-movement  with 
vertical  escapement,  the  barrel  containing  the  main- 
spring and  tne  fusee  being  removed.  ^  is  an  eleva- 
tion of  a  movement,  barrel  and  fusee  in  place.  In 
the  lower  right-hand  corner  (upper  figure)  is  the 
nuinspring,  one  end  of  which  is  fast  to  a  pillar 
•nd  the  other  to  the  winding-stem,  which  carries 
t  ratchet-wheel  provided  with  a  click,  and  also  the 
•pur-wheel  /.    When  the  watch  is  wound  up,  the 

Ois  condensed,  and  through  the  medium  of 
ick  operates  to  rotate  the  winding-etem,  the 
wheel  /  on  which  turns  a  pinion  and  through  it  the 
wheel  e,  which  gears  with  a  pinion,  cau-sing  the 
raoveroent  of  the  wheel  d,  rotating  n  pinion  on  the 
iiliaft  of  the  crown-wheel  which  tnms  the  pinion 
of  the  scape-wheel  b.  The  teeth  of  this  an>  alter- 
nMdj  engaged  hy  and  released  from  two  palleta  on 


the  axis  or  ver^  of  the  balance-wheel  a,  causing  it 
to  oscillate  back  and  forth  to  an  amount  determined 
by  a  stopt  so  as  to  perform  a  uniform  number  of  os- 
cillations in  a  given  time,  thus  regulating  the  move- 
ment of  the  works.  The  shaft  of  the  wheel  e  is  pro- 
longed upwardly,  and,  passing  through  the  hollow 
shaA  of  tiie  whed  h,  carries  the  minute-hand  at  its 

Fig.  8246. 
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Upper  end.  It  also  carries  a  pinion  g,  which  en- 
gages a  wheel  on  an  npright  shaft,  turning  a  pinion 
which  gears  with  the  wheel  h  on  the  hollow  shaft 
that  carries  the  hour-hand.  The  number  of  teeth 
in  the  various  wheels  snd  pinions  bear  such  relations 
to  each  other,  that  when  tne  balance-wheel  and  es- 
capement are  in  adjustment,  the  minute-hand  shall 
be  carried  around  the  dial  in  exactly  one  hour,  while 
the  hollow  shaft  of  the  wheel  h  rotates  but 
fast,  carrying  the  hour-hand  round  but  once  in  12 
hours. 

Mow.  (Euriiandrp.)  A  bay  or  large  compart- 
ment of  a  bam  in  which  hay  or  sheaves  of  grain  are 
stored  ready  for  thrashing. 

Mow'er.  (Husbandry.)  A  machiue  for  cutting 
grain  or  clover.  A  great  many  devices  were  used 
before  a  satisfactory  conclusion  was  reached.  Plate 
XXX.  shows  a  laige  number  of  distinct  inventions, 
involving  reciprocating  and  circular  movements  of 
single  knivee  and  knives  working  in  apposition. 
The  illustrations  and  group  headings  will  oe  readily 
understood,  and  the  nates  will  add  interest  to  the 
list,  showing  the  length  of  time  that  man  has  been 
hammering  at  the  problem.  The  harvester  used  in 
the  plains  of  Rbsctla,  in  the  time  of  Pliny,  had  no 
itroper  motion,  but  was  simply  a  comb  whose  teeth 
nad  sharp  edges  which  cut  and  tore  the  head  of  the 
grain  from  tne  stalk  and  allowed  it  to  be  brushed 
into  the  box  of  the  machine.  See  REAPER  ;  CuiTEa- 

HARVE8TER. 

Mowing  was  a  familiar  duty  in  Palestine,  and  the 
Scripture  references  to  it  show  that  the  aident  stin 
citrml  the  grass  in  a  short  time,  as  with  us.  The 
sudden  wilting  end  q^uick  drj'ing  which  form  the 
basis  of  so  many  beautiful  comparisons  in  the  Bible 
are  more  descriptive  of  the  Syrian  or  American  hay 
harvest  than  that  of  England,  where  persistent 
spreadings  and  turnings  are  the  order  of  the  day. 

Moaea  and  David  use  the  Rimilitude  :  — 

**  In  the  morning  it  flourisheth  and  gmweth  ap  ; 
in  the  evening  it  is  cut  down  and  withereth." 

"  For  we  are  eoatumed  by  thine  anger." 
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"  My  heart  it  smitten,  and  witbereth  like  mm. " 

The  uses  of  hay  in  Palestine  are  nuariy  forgotten. 
The  tibn  of  the  Arabs,  the  ordinary  fodder  for  cattle 
and  horses,  consists  of  straw.  It  is  Rometimes  cut 
and  mixed  with  barley.  Chatf,  or  the  husks  of 
grain,  is  also  used. 

The  most  ordioaiy  classiflcatioti  of  mowers  is  the 
apparent  one,  tv/o-wheeled  or  one-wheeled.  The 
former  of  these  is  shown  in  Figs.  5,  8,  9,  11,  14, 10, 
of  Plates  XXXI.,  XXXII. 

A  one-wheeled  mower  is  shown  at  Fte  1,  Plate 
XXXI. 

Another  tlistinction  is  the  mode  of  attaching  the 
finger-bar  to  the  frame,  rifidlyor  by  a  hinge.  The 
former  of  these  is  diown  in  Figs.  1,  2,  3,  4,  Plate 
XXXI.,  the  different  figures  having  distinguishing 
features.  Figs.  S  to  12  inclusive  show  various 
adaptations  of  the  hinged  fingpr>har. 

Another  distinction  common  among  those  who  use 
the  machine  is  the  position  of  the  cutt«r-bar  in  point 
of  dwree  of  advancement  relatively  to  the  driving- 
wheels.  These  positions  are  known  as  /ron^-cuf, 
ceiUeT'CiU,  rear-cut ;  that  is,  before  the  driving-wheel, 
even  with  the  axle,  rearward  of  the  driving-wheel. 
The  first  is  shown  in  Figs.  2,  5,  9,  10,  11,  15,  16, 
21,  of  Plates  XXXI.,  XXXII.,  XXXIII.;  the  sec- 
ond  in  Figs.  1  and  7,  Plate  XXXI.;  the  last  in 
Figs.  4,  6,  8,  13,  19,  of  Plates  XXXI.,  XXXII. 

Several  modes  of  draft  also  furnish  peculiarities 
worthy  of  notice.  The  center-dn^,  as  in  Wilber's 
patent  in  which  the  cutter-bar  stretchra  across  the 
width  of  the  diiving-gear.   The  tidt-draft,  in  which 


the  cQtter-bar  projects  Utenlly,  so  that  the  horsts 
walk  in  the  swath  previously  cut,  not  tramping  in 
the  standing  graas.  This  feature  ia  shown  in  nnat 
of  the  figures  in  the  Plates.    One  other  mode  of  draft 
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is  to  be  noticed,  and  that  is  the  propeller,  in  which 
the  cutting  anparatus  is  ahead  of  the  horws,  which 
push  the  implement  before  them.  This  is  theori^- 
nal  form,  it  may  be  presumed,  and  was  used  in  Gaul 
eighteen  centuries  since  (see  figure  under  the  subject 
Reaper).  The  form  still  survives  in  the  Cloveb- 
HEADER  (which  see).  Reapers  have  other  feature^ 
snch  as  reela,  rakea,  droppertt  etc.,  and  are  consid- 
ei«d  onder  Rbapbr. 


CUuaifieatian  of  Mowert  hy  Structural  Feature*. 
lbs  BtimbMi  rofbr  to  eociMpoBdliif  numlMn  Id  PlatM  XXXI.,  XXXII.,  XXITTT- 


OoaDMUon  of  eaWDg 
i^panttM  with  fkame 


Fingtr^  hinged 


Modi  of  diM^  entlin 


S^bofcattMs  . 

DMdatt  .  . 
Tnek-dnnn. 

llfaft  .      .  . 


R*eiproeating 


RtetSintar 


Rotary 


AdjuttabU 


IBMfi.  .  .  . 
Rigid  «M  enum-fiamt. 
Jointtd  .... 
Sndtptmdmittftongm. 


To  naia  fruM  . 
To  hInKed  coupUnf -frune 
To  verucallj  aiidlnft  frwM  . 
To  fl«xlbl«  eotipUiig'«rtiM 


To  arms  rigid  with  dmId  ftame  

To  two  am* ;  ono  risM,  tba  otbsr  JofaM 

To  two  arnu,  both  idltilcd  

To  a  dnglfl  awiTelrJ  bar  

To  a  ooupUna-fniDe  >>lDt«d  to  main  fraiM  . 
TooonpUng-ftanieJdntcd  toweondaij  hinged  ftaiw 
To  ooupllng-ftmUM  vibfatlng  on  Main  axla  . 
To  aUdlng  anni 
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Double  bladM   » 
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8ertea  of  plVoted  knim   K 

Onttaia  apoB  ringla  mtleal  shaft   27 

Oattars  npon  dnglB  hociioatal  shaft      .     .     .     .  K 

CaUannpODMnMofTCrtlcalshafti   0 

Cnttan  opoD  endlM  chain    belt   K 


ITwtleallr  . 
I  Horiaontally 
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Upon  main  azk. 
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MUD-BOAT. 


In  Fig.  8247  a  steam-en^jjDe  is  aliown  u  adapted 
to  operatiDg  the  implement. 

In  some  parts  of  Solano  County,  Califoniia,  where 
the  grain  and  grass  are  very  short,  an  apron  is  fitted 
under  the  aickle  of  the  mower,  which  catches  all  the 
grass,  and  when  fall  dumps  it  in  piles.  Grass  and 
^rain  not  over  three  inches  in  hight  are  thus  secured, 
in  some  cases  at  the  rate  of  a  ton  to  an  acre. 

The  smallest  description  of  mower  is  that  for  mow- 
ing lawns,  which  is  pushed  by  the  gardener  so  as  to 
cut  the  grass  before  it  is  tramped. 

It  weighs  about  30  pounds  and  cute  a  swath  of 
10  inches.  The  cylinder  has  spiral  knives,  and  is 
rotated  ^geu-  ctatnecUon  to  the  wheels  of  the  ma- 
chine. These  spiral  blades  cut  i^nst  the  rectilin- 
ear edge  of  a  stationary  knife,  which  is  set  at  a  tan- 
gent to  the  cylinder.  The  grass  is  nipped  between 
ihe  blades  and  swept  into  a  trough  in  the  rear,  which 
carries  it  until  samcieiit  has  accumulated  to  render 
it  advisable  to  empty.  The  grass  is  kept  abort  by 
frequent  onttingft.    See  Lawm-iiowkb. 

The  classificatioQ  just  given  concerns  majiy  parts 
eommon  to  mowers  and  to  reapers,  which  are  mdud- 
ed  under  the  generic  title  harvesters  ;  the  latter  also 
embraces  many  other  machines  for  catting  crops, 
such  aa  beans,  com,  cotton,  hemp,  etc.  For  a  list, 
see  HaKV£ST£R. 

The  features  appertaining  to  gndn-harvesters  prop- 
er, such  aa  rakes,  reels,  droppers,  binders,  etc.,  are 
classified  and  considered  aoder  Rraper  (which  see). 

Mow'liifl-^iUroUlke'  Catter  Orlnd'er.  A 
grindstone  or  emery-wheel  arranged  and  adapted  for 
grinding  the  knives  of  mowing-machines.    The  ex- 


Mawing-Kmifi  Qrindtr. 

ample  is  a  portable  implement  to  be  placed  on  a 
bench  or  stool.  The  cutt«r-bar  is  clamped  to  the 
base-plate,  being  guided  to  iiosition  by  tbe  angular 
projection  on  the  adjustable  bed-jiiece,  and  the  era- 
ery-6tone  acts  upon  the  teeth  as  they  are  consecu- 
tively brought  into  position  beneath  it.  The  emery- 
stone  frame  has  oscillfttion  in  a  vertical  plane,  to 
bring  it  down  to  or  away  from  its  work,  aoa  has  also 
t  longitudinal  movement,  to  pass  along  the  edge  of 
the  cutter. 

Mox'a.  (SuTfficat.)  A  substance  burnt  on  the 
skin  to  fomi  an  ulcer.  The  soft,  woolly  leaves  of 
the  Artemisia  are  used.  Dr.  Brown-Se- 
liiard  repeatedly  applied  moxas  to  the 
Wk  of  OUT  late  Senator  Sumner.  He 
Rfpided  the  treatment  as  tbe  most  severe 
he  bad  ever  applied  to  any  living  crea- 
ttire, — not  excepting  his  guinea-pios, 
which,  in  Tariou.s  states  of  dilapidstion 
and  destitution  of  limbs  and  nerves,  were 
ii\  eaten  by  the  Parisiaiui  daring  the 

Ho'nm-blcjiie'.  (Fabric)  An  open 
dms-gooda  having  a  chain  in  which  the 
cotton  threads  are  associated  in  paii^ 


and  the  woolen  filling  is  soft  and  fleecy.  It  ia  dyed 
in  the  wool,  self-colored,  or  striped  in  the  warp. 

HozfiuA   Gigging  of  cloth. 

M-rooiT  _  {C<irpaUry.)  A  double  roof  consisting 
of  two  ordinaiy  gable-roofs  and  a  valley  between 
them. 

M-teeth.   {Saw.)   Teeth  in  groups  of  two,  like 

tbe  letter  _M_M_. 

Mu'd-lage-bot'tle.  One  for  containing  muci- 
lage, a  solution  of  gums  tragacanth  and  acacia.  In 
the  example  (Fig.  3249),  an  elastic  baud  is  applied 
to  the  stem  of  the  brush  and  the  cover  of  a  mucilage, 
marking  or  other  bottle,  for  tiie  purpose  of  always 


fig.  SCO. 


Mueiiagi-BoltU. 


keeping  the  brush  elevated  above  the  contents  of  the 
bottle,  except  when  forced  down  for  the  purpose  of 
taking  up  some  of  tbe  fluid  for  use. 

Fig.  8250  has  a  supply  fountiun. 

In  Fig.  3251,  a  water-tank  forms  a  receptacle  for 
the  bnisn.  The  lid  is  attached  to  a  rod  which  swings 
back  with  it  and  forms  a  wiper  for  the  brush. 

Mnck-bar.  Bar-iron  which  has  passed  once 
through  tbe  rolls.  It  is  lumRlIy  cot  into  lengths, 
piled,  and  rerolled. 

Mnok'^ork.   (Agriculture.)   A  manure-fork. 

MnokHrake^  (Affriculiure.)  A  drag  or  ndie  for 
removing  or  unloading  manure, 

Mnok-roll  The  roughing  or  first  roll  of  a  roU- 
iiigrmill  tmin. 

Mud-boat.  One  for  carrying  off  mud  dred^d 
from  a  river-channel  or  bar,  and  having  convenient 
provision  for  dischuge.  In  the  example,  tlie  mnd- 
Doat  has  several  vats  restlDg  on  two  boats  which  are 
placed  parallel  and  connected  hj  timbers.  The  floors 
of  the  vats  hare  sectional  drops  for  discharge,  and 
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lerer-catchea  which  control  tbdr  ^anhmrgtag  fuoc- 

tiona. 

Mnd-dxa^  A  machine  for  raking  up  the  mad 
of  a  river,  in  order  that  it  may  be  carriea  off  by  the 
carrrat    A  hedge-hog. 

Mtld-hole.  A  covered  opening  in  the  bottom  of 
a  boiler  for  discharging  the  airi  and  sediment. 

Mud-pat'tena.  Brood  wooden  sole-boards  for 
traveling  on  miid-hinds. 

Mud-plug.  (Steam-eTiffijie.)  A  tapered  stopper, 
removed  from  a  boiler  to  allow  the  mad  to  esca{)e. 

Mnd-silL  The  lowest  sill  of  a  structure,  which 
may  be  in  the  mud  or  ou  the  surface  of  the  earth. 

Mud-valve.  (Steam.)  A  valve  by  which  mud 
is  discharged  from  a  steam-boiler. 

Mud-wall.  One  of  earth  or  day. 

One  of  materials  laid  in  clay  as  a  suhatitute  for 
mortar. 

Muff.  1.  (fifltus.)  A  roller  or  cylinder  of  glass 
for  flattening  out  into  a  ghias  plate. 

2.  {Wear.)  A  fur  pocket  for  the  hands  held  in 
front  of  the  person. 

•*  This  day  I  did  first  wear  a  muffle,  being  my  wife's 
last  year's  muffle,  but  now  I  have  bought  her  a  new 
one."  —  Pepys's  Diary,  November  30,  1662. 

3.  A  joining  tube  dnveu  into  the  ends  of  two  ad- 
joining pipes. 

MnTfle.  1.  {Metallurgy.)  An  oven-nhaped  ves- 
sel (a)  of  baked  fire-clay,  \ised  in  assaying  for  con- 
taining the  cupels  or  cups  in  which  the  alloy  under 
investigation  is  fused.  It  is  open  at  one  end  and 
closed  at  the  other,  and  has  slits  in  the  sides  to  per- 
mit a  draft  of  air  through  it.  Ita  use  is  to  protect 
the  cupels  from  inipurities  of  fuel  while  permitting 
access  of  air.  It  forma  a  chamber  in  the  midst  of 
tliH  incandescent  coals  of  the  fnrnace  b.  See  MuF- 
fle-purnack;  Assayino-cdi-sl. 

2.  A  pulley- block  containing  several  sheaves. 

Mnffle-fui'nace.  {Metallurgy.)  A  furnace  with 
a  chamber  which  is  Barrounded     incandescent  fuel, 
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and  in  which  cupellatioQ  or  fusion  of  metals  is  per- 
formed  ;  the  former  especlnlly.  (See  Cupei.latIon.) 
The  holes  in  the  sides  of  the  muffle  are  important, 
as  through  tbem  a  draft  is  established  which  oxi- 
dizes the  lead  and  some  other  associated  metals.  . 

a,  muffle.  c,  clo^d  muffle, 

fi,  inuffie-fumace.  d,  cupel-mold. 

In  the  pKxieis  of  assaying,  the  mufie  contains  the 
cnpel  in  which  the  metal  is  placed. 

Arsenic  is  snblimetl  from  arsenical  pyrites  in  a 
muffle  whose  edaction-cbannel  leads  to  a  condensing 
chamber  where  the  arsenious  acid  Is  depouted.  See 
Abbknic-furnacr  ;  Cupeliatiok. 


Muffler.  \.  {Mune.)  A  soft  cnahioa  employed  to 

terminate  or  solYen  a  note. 

2.  A  knit  wrapper  for  the  head  or  throat. 

Mole.  A  spinning-machine  in  which  the  rovingi 
are  delivered  from  a  series  of  sets  of  drawiog  rollm 
to  spindles  placed  on  a  carriage,  which  trarela  awav 
from  the  rollers  while  the  tluread  ia  being  twiste^C 
and  returns  toward  the  rollers  while  the  thread  ia 
being  wound. 

It  was  invented  by  Samuel  Crompton,  and  per- 
fected in  1779,  so  lar  as  to  make  it  an  ezcellrnt 
working  machine.  Subsequent  improvenientti  by 
Koberts,  Haaon,  and  others  have  brought  it  to  iu 
present  state,  in  which  it  is  automatic^  and  ia  known 
in  some  parts  of  England  as  the  "  iron  man."  in  al- 
lusion to  its  singularly  deft  and  delicate  action. 

The  combination  which  gave  rise  to  the  terra  mtiU 
was  the  junction  of  ^%dTavnng-roUtra  of  Arkwright 
with  ih^  jenny  ot  Har^^reavea.  The  hybrid  scanvlj- 
came  within  the  definition  of  a  mtUe,  which  it  de- 
clared by  Senator  Nesmith  of  Oregon  to  be  "a  being 
without  pride  of  ancestry  or  hope  of  posterity.*'  Tbe 
ol^ect  of^  the'  machine  is  to  del  iver  the  roving  with 
the  required  degree  of  attenuation  and  twist  it  a& 
delivered.  For  this  purjioae,  the  spindles,  instcti 
of  being  stationary,  are  placed  on  a  movaUe  car- 
riage, which  is  wheeled  out  to  twist  the  threads  and 
wheeled  in  again  to  wind  on  the  spindles. 

Mr.  Kennedy,  the  friend  and  bi<^rapher  of  Cnmip- 
ton,  states :  — 

"  The  great  and  important  invention  of  Cnnnpton 
was  his  spindle -carriage  and  the  principle  of  the 
thread  having  no  strain  upon  it  till  it  was  completed. 
The  carriage  with  the  8)>ind]e8  could,  1^  the  movr- 
ment  of  the  hand  and  knee,  recede  juat  as  the  roll- 
ers delivered  out  the  elongated  thread  in  a  aalh  statr. 
80  that  it  would  allow  of  a  considerable  stretch  1«- 
fore  tbe  thread  had  to  encounter  the  stress  of  wind- 
ing on  the  spindle.  This  was  tbe  comer-stODf  of 
the  merits  of  nis  invention." 

Crompton's  mule  was  also  termed  the  muslin 
ehiTU,  from  ita  producing  yam  tiner  and  soHiT  thin 
was  obtained  from  any  other  machine  then  kuovn, 
more  nearly  to  the  standard  of  the  India  moshns, 
which  are  yet  the  admiration  of  the  cotton-trade. 

Crompton  ^ve  up  his  invention  to  the  i>aMi<- 
in  1780.  Thirty-two  years  afterward  he  rcfeiriJ 
£  6,000  from  f^ovemment  as  a  compensation  for  hi* 
services.  This  was  unfortunately  frittered  an-iytn 
starting  his  sons  in  business,  and  the  father  m 
a^in  in  poverty.  A  aubscription  was  raised  for 
him  which  supported  him  dnnng  the  last  two  yean 
of  his  life.   He  died  in  1S27. 

Crompton  obtained  no  patent,  and  his  poverty  w»s 
not  rendered  additionally  miserable  by  vexations  liti- 
gations and  hopes  deferred.  There  seems  to  hav  n 
no  conscience  among  manufacturers  as  to  the  right  of 
property  in  patents  during  the  [leriod  marked  ^ 
the  inventions  of  Hargreaves,  Arkwright,  and  Watt 
The  latter  two,  by  indomitable  enere^  aud  thf  p«- 
session  of  partners  of  skill,  capital,  and  bnsint^ 
tact,  survived  the  attack  of  the  lahmaelites,  snd 
left  honored  names  and  good  estates.  (See  Srts- 
xiNO.)  Crompton's  first  machine  contained  onlriO 
or  30  spindles,  and  was  built  to  aupply  his  own  loom 
with  good  yam.  The  traverse  of  the  mole-cairiijie 
was  only  6  feet.  The  distance  traveled  is  now  nndi 
greater,  and  the  carriage  sometimes  carries  1,000 
spindles. 

Previous  to  the  invention  of  the  mule  few  ajHanen 
could  make  y  am  of  200  hanks  to  the  pound,  thf 
hank  beinB  always  840  yards.  The  natives  of  Indn 
were  at  the  same  time  making  yams  <tf  numben 
ranging  from  800  to  400.  Honl^worth  of  Mancbo- 
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ter,  England,  has  lately  succeeded  in  making  No. 
700,  vbich  was  woven  in  France. 

Mr.  Roberts  invented  the  self-Hctmg  mule  in 
1825.  By  tiia,  the  carriRge,  aft«r  the  thread  is 
span,  is  automatically  returned  to  the  rollers,  re- 
quiring no  attendance,  except  for  the  pui-pofte  of 
joining  threads  which  may  be  accidentally  broken. 
This  is  performed  by  chilorea. 

In  Fig.  3254,  a  is  the  triple  set  of  drawing  rolls, 
working  in  heads  fixed  on  the  roller-beam  b.  c  is 
the  creel  for  holding  the  bobbins  in  three  rows,  e  e 
is  the  carriage,  resting  on  wheels  g  g,  which  run  on  the 
railway  h.   Spindles  t  are  set  in  a  nearly  upright  po- 


sition.  k  w  one  of  a  series  of  drum-cylinders  with 
grooves  around  the  upper  end  for  the  diiving  band. 

This  machine  is  not  self-acting,  but  illustrates  the 
principle  of  action. 

The  drawing  and  stretching  action  of  the  mule- 
stpinner  makes  the  yarn  finer  and  of  a  more  uniform 
tenuity  than  the  mere  drawing  and  twisting  nction 
of  the  throalle.  As  dt-livered  by  the  rolkrs,  the 
thread  is  thicker  in  some  piirts  than  in  others  ; 
these  thicker  parts,  not  being  so  effectually  twisted 
as  the  smaller  pai-ts,  are  softer  and  yield  more  rvad- 
ily  to  the  stretching  power  of  the  mule  ;  by  this 
means  the  twist  becomes  more  equable  throughout 
the  yam.  Thmstle-spinniug  is  seldoui  employed  for 
uuRihers  higher  than  40  or  50  hanks  to  ttie  pound, 
becuiuse  smaller  yarn  would  not  have  strength  to 
bear  the  drag  of  the  bobbin,  but  in  niule-apinning 
the  ^am  is  built  upon  the  spindles  without  subject- 
ing it  to  appreciable  strain. 

The  mule-earriagc  carrying  the  spindles  recedes 
from  the  rollers  with  a  velocity  somewhat  greater 
than  the  rate  of  delivery  of  the  reduced  roving,  the 
rapid  revolution  of  the  spindles  giving  a  twist  to 
the  yam,  which  stretches  it  farther.  When  the 
follers  cease  giving  out  the  rovinga,  the  mule-spin- 
ner still  continues  to  recede,  its  siiindles  still  revolv- 
ing, and  thus  the  stretching  is  effected. 

The  distance  to  which  the  spindl&i  recede  from 
the  rollers  while  both  are  in  action  a  called  a  Wretch. 
This  is  usually  about  54  to  50  inches. 

The  apace  over  which  the  carriage  moves  in  excess 
of  the  Ikying  out  of  the  rollers  is  called  the  gainiiuf 
of  the  carriage. 

The  space  traversed  by  the  carriage  after  the  pay- 
ing-out action  of  the  rollers  is  stopped  is  called  the 
meand  tirttck;  during  this  latter  the  spindles  are 
revolved  very  rapidly,  to  save  time. 


"When  the  drawing,  alretcAing,  and  twisting  of  the 
yarn  are  thus  accomplished,  the  mule  disengages 
itself  from  the  parts  of  the  machine  by  which  it  has 
beeu  driven,  and  the  carriage  is  returned  to  the  roll- 
ers, the  thread  being  wound  in  a  cop  upon  the  spin- 
dle as  the  caiTiflge  returns. 

The  specific  difference  between  the  action  of  the 
throstle  and  the  mule  is,  that  the  former  has  a  con- 
tinuous action  upon  the  roving,  drawing,  ticiating, 
and  ieindvig  it  upon  the  Hpindle  ;  while  the  mule 
draws  and  tvnata  at  one  oi>eration  as  the  carriage 
mns    out,  and 

then    vn.nds    lUl  Fi(t.32&lj. 
the  lengths  upon  i 
the  spindles  as  thf  | 
carriage  runs  in. 

Mn'let;  Mn'- 
lette.   A  Fortii 
guese  vessel  witli 
thivp  lateen  sailn- 

Mu'ley-head. 
The  sliding  car- 
riage to  which 
the  muley-saw  ia 
attached,  and 
which  moves  in 
guides  on  th^' 
fmme  of  the  mill. 
The  saw  is  at- 
tached to  a  muley- 
hcad  at  each  end. 

Mn'ley-saw. 
A  mill-saw  (Gei- 
man,  miihls&gf; 
mill-saw)  which 
is  not  strained  in 
a  gate  or  sash,  but 
has  a  more  rapid 
reciprocating  mo- 
tion, and 
guide-carriages 
above  and  below, 
called  mulcy- 
heads. 

Mull.  (Fi. 
molle.)  A  thin, 
soft,  cotton  goods. 
Varieties  ari- 
known  as  Swise, 
India,  starched 
mull,  etc. 

Mnl'lar.  A 
stamp  with  an  in- 
taglio ornament, 
forgivingasalieut 
im|)re3sion  to  metal  upon  which  it  is  struck, 

Mul'ler.  A  grlnmng  apparatus  consisting  of  a 
litone  or  slab  with  a  flat  surface,  which  is  moved 
upon  a  stone  table  or  slab  to  grind  and  mix  pi^* 
inente,  etc.  The  action  is  sometimea  called  porphyn- 
zation. 

A  painter's  stone  and  mnller,  much  like  the  mod- 
em, were  disinterred  from  an  (^ptian  tomb,  and 
are  now  in  the  Abbott  collection. 

The  mulling  action  is  shown  in  the  mill  (Fig. 
3256).  This  is  a  form  of  amalgamating  pan  in 
which  the  muller»!  are  attached  to  two  sets  of  arms, 
and  rotate  in  the  i)an  in  different  directions  by- 
means  of  gear-wheels  and  an  axial  shaft,  which 
passes  down  through  the  bottom  of  the  pan,  and 
IS  put  in  motion  by  gearing.  See  list  of  allied  de- 
vicen  under  MoRTAK ;  Mill;  Ore-mill. 

Mol'Uon.  1.  A  vertical  bar  separating  the  com- 
partments of  a  window,  especially  used  in  the  Gothic 
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and  double-cuemeiit  windowi.  The  horizontal  bare 
are  trmuoms.    Mmmion,  nuMycale,  wtonidL 

Kg.  086. 


2.  A  style  or  upright  division  in  wainBcoting. 

Mail-miu'lln.  {HUfric.)  A  thin,  soft,  trans- 
parent mualin.    Finest  quality. 

Mnl'qnl  Perhai»  the  most  ancient  device  for 
ventilating,  specially  constructed  for  that  pnrpose,  is 
the  muZfu/,  which  has  been  in  use  in  Egypt  forat  least 
8,000  years,  and  is  fttill  to  be  seen  attached  to  the 
modern  hooaeiofCurD  and  other  towns.   The  name 

i]g.an. 


is  Arabic,  aiid  means  wind-conductor.  It  is  open 
in  the  direction  of  tlie  prevailing  wind,  which  is  con- 
dacted  down  thedescending chute  and  thence  disnenii- 
nated  throndi  the  bouse.  The  ilhistmtion  is  from 
an  ancient  drawing  in  a  tomb  at  Thebes.  Wilkin- 
son states  that  it  consists  of  a  strong  wooden  frame- 
work to  which  planks  are  nailed,  according  to  the 
lengtli  and  breadth  desired.  If  cheaper  materials 
be  required,  the  framework  is  covered  with  reeds  or 
mats,  plastered.  The  illustration  shows  two,  pre- 
8ent«<l  respectively,  it  may  be  assumed,  np  and  down 
the  river.    They  are  common  features  in  Cairene 


architecture,  where  their  presentation  is  oBoally 
K.  W.,  being  toward  the  prevailing  wind. 

Miilti-fla«-lKdl'er.  A  steam-boiler  having  a 
large  number  of  moderate-sized  or  small  flues,  as 
that  of  a  locomotive. 

Mnl'ti-ple  Bolt.  An  arrangement  by  which  a 
number  of  bolts  aie  dmultaneounly  moved.  It  was 
a  common  feature  on  the  strong-boxes  of  other  days, 
and  has  been  revived  upon  safe-doors. 

The  engraving  rejureseiitsan  old  French  lock,  with 
four  corner  bolts,  sue  others  on  the  sides,  and  two 

Big.  83C8. 
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MuUipU  Boiu  of  an  M  OteM-Lock. 

on  the  ends.  Each  bolt  has  a  spring,  and  is  acted 
ujwn  by  a  lever,  operated  by  the  central  and  sub- 
sidiary bolts.  The  keyhole  in  front  of  the  box  is 
merely  a  dereptioil,  the  real  keyhole  being  in  the 
middle  of  the  fid,  concealed  a  secret  door  opened 
by  a  spring. 

Mm'ti-ple  WhseL   The  rollers  on  the  aims  tS 

the  smaller  wheel  traverse  in   

the  diametric  grooves  on  the  Rs-  SKB. 

face  of  the  larger  wheel,  and 
impart  motion  to  the  latter. 

One  revolution  of  the  small- 
er wheel  gives  half  a  revolu- 
tion to  the  larger.  If  the 
larger  wheel  be  the  driiKr, 
two  revolntions  of  the  smaller 
wheel  are  obtained  for  one  of 
the  driver. 

It  is  substantially  the  same 
as  the  alo^uAeel,  which  has 
two  diametric  grooves  and 
two  slides.    The  relation  of  speed  is  the 
each.    See  Slohh-wherl  ;  TrammrL. 

Mal'ti-pU-«r.   1.  {Telegraidiy.)  Aftamewitha 
number  of  repetitive  windings  of  tiie  same  wire,  in 
order  to  obtain  their  cunmlative 
effect  in  deflecting  a  magnetized  SMO. 
needle,  when  the  wire  is  trav- 
ersed by  a  current.    An  inven- 
tion of  Schweiger. 

Unless  the  current  is  sensibly 
diminished  by  the  resi-^tance  of 
the  wire,  each  convolution  exerts 
an  equal  force  on  the  needle, 
thus  multiplying  the  deflective 
force  as  many  times  as  there  are  tMt^Utr. 
turns  in  the  wire.    Owing  to 
the  resistaQce,  however,  it  frequently  occnn  in  pnC- 
tice  that  a  few  turns  of  stout  wire  exert  a  grestir 
influence  on  the  needle  than  nnmerona  convoIatKHis 
of  much  finer  wire. 

2.  An  nrithmometer  for  performing  calculations 
in  multiplication.    See  Arithhoueteb. 
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Mal'tt-ply-lng^-gear'inK.  An  arrangement  of 
cog-wheels  by  vhicb  motion  is  imparted,  from  wheels 

of  relatiTKly  larger 


diameter  to  those 
of  smaller,  so  as 
^  to  increase  the  rate 
of  rotation.  This 
is  used  in  many 
kinds  of  machinery. 
The  example  shows 
a  nest  of  gearing  for 
increasing  the  rate 
of  motion  from  the 
diiving-sbaft  of  a 
harvester  to  the  rate 
The  motive  shaft  lias 
ig  the  inner 


required  bv  the  cntter-bar. 
anna  which  carry  spur-wheela  en^^  „ 
gear  of  the  drum,  and  a  pinion  which  is  fast  to  the 
second  shaft,  having  similar  arms  and  spur-wheels 
engaging  a  pinion  on  the  third  shaft  This  may  be 
extended  aa  far  as  desired  ;  the  proportion  between 
the  planet-wheels  and  their  piuioni  regulates  the 
increase  of  speed  gained. 

Multinlying-f^ring  is  also  used  with  soow  forms 
of  propeller-engines . 

BCiu'tt-ply-iiiF-glua.  One  with  a  number  of 
facets  re()eating  the  object.    A  toy. 

lCill'a-{dy-iiu;-4eiu.  A  plano-convex  lenswhoee 
curved  surface  is  divided  up  into  a  number  of  plane 
facets  which  give  seitarate  images. 

The  facets  of  a  raultiptying-lens  or  a  cat  diamond 
reseiable  those  of  the  compound  eye  of  some  insects. 
Each  little  fiwet  of  the  cornea  gathers  a  certain  set 
of  pencils  of  light,  and  the  main  necesuty  for  the 
motion  of  the  eyeball  ia  avoided.  The  facets  in  the 
compound  eyea  of  the  Insects  following  are  cited  as. 


The  bntteiflv 
The  dragon -fly 
The  house-fly 


17,885 
12,544 
7,000 


The  eye  of  a  flea  has  been  lo  mounted  with  the 
assistance  of  a  microscope  as  to  exhiUt  a  flame  or 
other  object  as  a  grand  miniature  illumination  or 
assemblage. 

Mnl'ti-ply-lng-ma-oliine'.  One  form  of  calcu- 
Lititie-tnacnine.  See  Fig.  328,  Akithmoueter.  See 
also  Calculatin'o-machin'E. 

iffal'tl-ply-tiic^wheeL  One  which  increases 
the  number  of  movements  in  machinery.  See  Mul- 
TIPLYING-ORAKINO. 

BfftU'ti-ta'ba-lar  Boil'er.  One  having  numer- 
ous tubes  in  which  water  circulates. 

Mun'go.  {Fabric.)  A  woolen  cloth  made  of 
second-hand  material.  Old  cloth  and  woolen  goods 
are  torn  to  pieces  by  cylindrical  machines,  and,  be- 
ing mixed  with  various  proportions  of  pure  wool, 
are  TS-spun  and  woven.  Druggets  and  low-priced 
goodx  or  but  little  strength  are  the  result.  Shoddy. 

BCon'nion.  1.  {Skip.)  A  piece  which  divides  the 
lights  in  a  window  of  a  stem  or  quarter  galleiy. 

2.  A  bar  separating  the  compartments«ra  Gothic 
or  casement  window.    A  muilvm. 

Muntln.  Xc^trvetUT}/.')  A  vertical  piece  between 
the  panels  of  a  donble-panel  door.   The  name  is 

ftrobably  derived  from  munnitm,  and  that  from  mul- 
ioftj  a  pier  between  the  dinsinns  of  a  Gothic  win- 
dow. Hullion  is  from  molding  (Fr.  moulure),  signt- 
fyins  the  form. 

Mnntlfs  Mef  aL  An  alloy  for  filates  for  sheath- 
ing the  bottom  of  ships. '  Patented  in  England  in 
1832.  It  resembles  several  previously  patented  al- 
loys, all  of  which  were  designed  to  be  rolled  while 
red-hot,  and  to  be  used  for  the  purpose  stated. 
See  the  fotlowiog ;  also  table  on  page  61. 


Copper 
Zinc . 
Iron 


Kkr,17i9.  CoUliu,  laOO. 
.   54  55.5 
40  44.4 
.  6.4 


Uanu,18tt. 

60,  60,  68 
60,  40,  87 


Ma'ral  Cir'ole.  An  astronomical  instrument 
consisting  of  a  graduated  circle,  furnished  with  a 
teleJKope  and  linnly  affixed  ta  a  wall,  in  the  plane  of 
the  meridian.  It  is  used  for  determining  with  great 
accuracy  altitudes  and  zenith  distances,  from  which 
may  be  found  declinations  and  polar  distances,  and 
has  a  graduated  circle  secured  at  right  angles  to  its 
horizontal  axis.    See  Transit. 

TheoldHindooinstramentforobtaining  by  observa- 
tion the  sun's  altitude  and  zenith  distance  is  described 
in  the  Sanscrit  ti'catise  *'  Sliirya  Siddh&uta."  It  was 
a  wheel  suspended  hy  a  string,  graduated  to  duress, 
having  its  lowest  point  ana  the  extremities  of  its 
horizontal  diameter  distinctly  marked,  and  with  a 
projecting  p^at  the  center.  "When  used,  its  edge 
IS  turned  toward  the  sun,  so  that  the  shadow  of  the 
peg  falls  upon  the  graduated  periphery,  and  the  dis- 
tances of  tne  point  where  it  meets  the  latter  from  the 
horizontal  and  lowest  points  of  the  wheel  respective- 
ly are  the  required  altitude  and  zenith  distance  of 
the  sun. 

Among  celebrated  instruments  may  be  mentioned 
the  mural  circle  made  by  Graham,  for  Halley,  at 
Greenivich,  und  those  made  by  Ramsden  in  1788, 
for  Piazzi,  at  Palermo,  and  one  for  Dublin.  See 
Graduating- I N8TKUMENT8. 

The  murtU  circle  is  so  called  because  it  is  support- 
ed by  means  of  ^  long  axis  passing  into  a  wall. 

The  mural  circle  of  the  National  Observatory  in 
Washington  waa  made  by  Mr.  William  Simms  of 
London.  It  is  5  feet  in  duuneter,  made  of  brass,  and 
cast  in  a  single  piece.  It  is  divided  into  spaces  of 
6'  each,  npon  a  band  of  gold  inlaid  on  the  rim  and 
perjiendicular  to  the  plane  of  the  circle.  PUced  at 
eqiul  distances  round  the  drde  are  nx  micrometer 
microscopes,  with  an  acute  cross  of  wires  at  their 
foci  for  reading  angles  less  than  6'.  Five  revolutions 
of  the  micrometer  are  designed  to  measure  6'  upon 
the  circle.  The  micrometer  heads  being  divided 
into  60  equal  parts,  each  division  represents  1"  of 
arc.  The  object-glass  of  the  telescope  has  a  clear 
Bpei-tnre  of  4  inches  and  8  focal  length  of  6  feet. 
At  its  focus  is  a  fixed  diaphragm  containing  seven 
vertical  wires  and  one  horizontu  wire.  There  is  also 
another  diaphm^i,  movable  bya  micrometer  screw, 
and  furnished  with  live  horizontal  and  equidistant 
wires,  by  which  the  distance  of  any  star  from  the 
fixed  horizontal  wire  is  measured  as  it  passes  through 
the  field.  The  mngnifying  power  usually  employed 
is  12S.    The  cost  of  the  mural  circle  was  $3,550. 

The  mural  circle  is  placed  in  the  meridian,  and  ia 
used  for  determining  the  polar  or  zenith  distances 
of  celestial  o^ects. 

Murai quadrants  and  mural  aectan  are  instmroeiita 
of  lesser  arcs,  similarly  mounted. 

Mu'ral  Quad'rant.  Differs  from  the  preceding 
iuthemerelyquadrantal  character  ofthegradaated  arc. 

The  mural  quadrant  of  Tycho  Brahe  at  Uranibooig 
had  a  radius  of  five  cubits.  The  collection  of  as- 
tronomical instruments  at  this  observatory  was  1^ 
far  the  finest  that  had  ever  existed. 

Mn-rom'e-ter.  An  instrument  for  measuring 
aniall  spaces.  —  Weale. 

The  term  may  refer  to  a  mural  attachment,  as  in 
the  case  of  the  mural  circle,  for  measuring  ares  of 
the  meridian.  The  instrument  ia  permanently  at- 
tached to  a  perpendionlor  wall. 

Mn-Mtta'.  (Mune.)  Aname  by  which  the  bag- 
pipes are  known  among  some  of  the  European  conn- 
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iiciital  niitioiis.  Named  from  a  mountebank  per- 
former. 

Mnsh'room-an'chor.  An  anchor  with  a  central 
shank  and  a  head  like  a  mushroom,  so  that  itcan  gi-aap 
th«  soil  bowKVvr  it  may  happen  to  fall.  Invent^  by 
Hemman  of  Chatham,  England,  ISOd.   See  Akchor. 

That  used  by  the  United  Slatea  Lighthouse  Board 
for  anchoring  buojn  ia  abaned  like  an 
inverted  saucer,  Iiaving  a  shackle  and 


which  they  were  to  be  aung.  Afterwanl,  a  littte 
higher  or  lower  than  a  median  line,  as  an  aaaistasee 
in  reading  the  notuii.  At  a  later  period,  on  mvi-q 
lines,  in  imitation  of  the  stringa  of  a  lyrp.  Ouido 
of  Arezzo,  a  Tuscan  monk  (about  1022),  reduced  iht 
number  of  lines  to  five,  and  placed  the  points  ol 
not«3  on  liuea  and  aiwcex.    He  also  introduced  wf- 

ng.8K8. 
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chain  attached  to  thecenterof  its  con- 
vex side.  The  chain  is  just  long  enough 
to  give  the  buoy  sufficient  prominence 
above  the  surface  and  allow  for  the 
riar  and  fall  of  tides. 

It  imbeds  itself  in  the  ground,  offer- 
ing a  strong  resistance  to  an  upward 
pnll  and  not  a  little  to  a  lateral  one. 

a,  oin-buoy  with  anchor. 

6,  n«a-buoy  with  anchor. 

Mu'sl-cal  Box.  (Jiftiaic. )  A  small  | 
musical  instrument  having  a  toothed 
barrel  operating  vibrating  tongues. 

Ma'ai^oal  Clock.  One  which 
plays  tunes  at  the  hours.  It  m^y  con- 
sist of  a  musicnl-box  attachment  set 
in  motion  by  th«  clock-work  at  the 
expiration  of  the  hours. 

One  of  late  construction  is  cited  as 
having  a  large  bell  on  which  the  hours '  ^ 
are  struck,  a  chtme  of  eight  bt'Ils  for;^^ 
the  qiiarteni,  and  a  four-hell  chime  for ; 
"Cambridge  r|uarter8,"    It  will  also*^: 
play  seventy  different  tunes  upon  six-  j  ^ 
teen  bells,  the  tune  being  selected  by 
turning  a  hand  on  a  dial ;  and  by 
means  of  puahing  a  small  stud  the 
same  tune  may  he  repeated  anv  num- 
ber of  tinlps.    There  are  ten  barrels, 
each  adapted  for  seven  tunes,  and 
readily  anbstituted  one  for  another. 
Other  musical  clocks  are  also  provided 
with  mechanical  movements,  dancing  4--- 
Rgures,  soldiers  marching  past  to  the 
tnnea  played  on  the  bells,  all  automatic 
See  also  Clock,  pp.  568-71. 

Mu'sl-cal  Com'paH.  (Jfune.) 
The  range  of  notes  of  the  voice  or  of  a 
musical  instrument. 

Ptolemy  firnt  dcicriWd  the  diatonic 
scale  now  in  use.  It  appears  that  the 
ancienta  had  no  notation  for  timff,  and 
no  music  in  parts ;  even  their  melodies 
were  formed  on  diireri-nt  principles  from 
the  modem.  Pope  Gn^fory  tne  Great 
{a.  d.  SUO)  denoted  the  scale  by  seven  Roman  letters, 
which  represented  in  different  octavca  replicates  of 
the  same  .sound.  Previous  to  this  the  sounds  in  the 
donbleoctave  had  been  denoted  by  fifteen  letters.  The 
letters  of  Gr^ry  were  placed  over  the  syllables  to 


Organ 


Pipa. 


Undt  t 


11- 


1^ 


IMlto/lk*  OmpOM  of  Yoiea  and  Inttt  uwjitfi,  atowwif  tk€  /tot*  tack  Mtt^t* 
in  Uu  SeaU. 


mizcUion,  or  singing  by  syllablea,  as  in  the  do,  rt. 
mi,  fa,  yet  used,  though  not  exactly  so  called.  Ban 
were  first  used  in  the  beginning  of  th«  seveDteAlh 
century. 

The  original  compass  of  the  piano-forte  was  S  m- 
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tama.  This  was  gradiuUy  extended  to  8}  and  7 
octaves,  the  latter  oetng  the  umal  imnge  on  gruul- 
inanoa.    See  Piano-fortb. 

Piano-fortea  were  exhiUted  in  London,  18S1,  with 
7^  and  8  octares. 

MaW-oal  Olaaa'aa.  {Mutie.)  A  miuioal  in- 
stnunent  consisting  of  a  number  of  goblets,  tunad 
by  filling  them  more  or  less  with  water,  and  played 
bv  touching  their  riins  with  the  dampened  Knger. 
The  size  of  the  glassBS  being  Miual,  the  smaller 
quantity  of  water  produces  toe  lowitr  note'in  thi 
aeale. 

The  iuBtrument  was  revived  and  improved  by 
Benjamin  Franklin  in  1760.    See  Hakuomiuu. 

Mu'al-oal  Xi'Btni-liMiila,  Devices  deigned  to 
create  a  naccesmon  of  harmonloas  sounds  are  to  be 
found  at  the  earliest  historic  periodii,  including  under 
that  term  the  times  when  men  wrote  by  pictures, 
long  before  phonetic  signs  and  syllables  were  iu- 
Tented. 

We  find  them  among  those  races  which  stand  low 
down  in  the  scale  of  hamanity,  and  ancient  monu- 
menta  shnw  that  at  a  very  distant  period  they  had 
'advanced  to  a  considerable  degree  of  perfiBCtion. 

"  The  biid«  Inatmcted  nan. 
And  tMiffht  Um  aongs  before  hU  ftrt  bezm 
And  whllie  aoft  «TaDinff  galei  btav  o'er  tbe  ptalu, 
And  •book  the  Mmndina  nadii.  ttwy  Uught  the  ■walna; 
And  thmtha  pipe  waanaawd,  and  tunefbl  reed." 

Lucamns,  Dk  Rtnm  tbtura,  B.  T. 

The  masical  instruments  of  a  rude  people  are 
themselves  rude.  Those  of  the  Feejees  are  the  concK- 
aUell,  nose-finte,  pipes,  a  jew's-harp  made  of  a  strip  of 
bamboo,  and  drums. 

The  Maoties  have  three  or  four  varieties  of  flutes, 
a  lyre  with  three  or  four  strings,  and  conch-shells. 

The  Society-Istanden  have  wooden  drums  with 
shark-skin  ht»ds ;  shell  trumpets  having  holes  in 
the  small  ends  into  which  are  fitted  bamboo  canes 
about  three  feet  loitg;  bamboo  Antes  blown  through 
the  nose. 

A  greater  variety  and  improved  construction  in- 
dicates a  more  advanced  civilization. 

In  the  sculptures  and  paintings  of  Eanuk  are 
F^H«aentationa  of  musical  instniments  carried  in 
wocewiions.  They  oonsut  of  tiarps,  maces,  ristranis, 
luteji,  flutes,  and  drums. 

We  suppose  ninsical  science  and  art  to  have  origi- 
uated  in  Egypt,  —  the  land  where,  over  all  others,  tne 
hnabandnian  could  tell  when  he  sowed  his  grain  huw 
much  he  was  to  reap  in  harvest ;  where  the  chances 
were  reduced  to  the  nunimuni ;  and  where,  fltit  ot 
all  lands,  a  ontUvoted  leisure  was  possible. 

The  musical  instruments  of  ^vpt  utterly  disprove 
the  statements  of  Diodorus  Siculus,  tlat  music  was 
unknown  in  that  country.  A  remarkable  instance, 
which  may  stand  as  a  complete  refutation,  is  found  in 
the  harps  discovered  by  Bruce  depicted  upon  a  tomb 
near  the  rains  of  Thebes.  These  were  so  superior  to 
the  harps  of  100  yeara  since,  that  doubts  were  enter- 
t^ed  of  the  fidelity  of  the  representation  ;  bnt 
Bosellini'a  "  Honumenti  dell'  Egitto,"  and  Wilkin- 
son's "  Ancient  Egyptians,"  liave  removed  all  doubts. 
(See  Harp.)  The  testimony  of  Herodotus,  Plato, 
and  others  also  enforcen  tlie  statement,  that  music 
aroee  in  Egypt  and  came  thence  to  Greece. 

When  the  Israelites  left  Egypt,  they  carried  away 
with  them  some  of  the  arts  with  which  they  bad 
become  acquainted  in  their  at  first  voluntaiy  and  sub- 
sequently enforced  stay. 

According  to  Father  Kiroher,  thirty-six  kinds  of 
instniments  played  by  striking  were  employed  by 
the  Jews  in  the  .serviite  of  the  Temple.  Others  reduce 
the  number  to  twenty-two.    Among  theses  the  class 


termed  neghituth  included  stringed  instruments  of 
a  long  oval  or  rounded  shape  with  perforated  bot- 
toms ;  the  strings,  three  in  number,  were  atnick  by 
a  horse-hair  bow.  These  were  called  fneftonftm  In 
Greek,  and  fr^/Miinn  in  Latin. 

Other  instruments  of  the  kind  were  the  ptalter, 
ikeMium,  or  eithara,  denominated  by  the  Helwews 
awur,  wwl,  kiivnor,  maghul,  miiimbn. 

Of  these  no  intelligible  description  remains.  Some 
have  supposed  that  the  paaiter  was  not  in  fact  an 
instrument,  but  that  the  term  was  applied  merely  to 
harmony  produced  by  the  voice  in  coigunction  with 
instruments.  According  to  Josephus,  however,  it 
was  an  instrument  with  twelve  strings  played  ou  by 
the  fingers.  The  general  opinion  u  utat  it  was  a 
species  of  harp. 

The  Hebrew  drum,  termed  thof^,  appears  to  have 
been  covered  at  one  end  only.  It  wax  struck  with 
a  rod  of  wood  or  iron,  and  is  said  to  have  been  of 
Egyptian  origin.  (See  Dkum.)  The  fftieato  fteru- 
aim,  according  to  Rabin  Hannase,  was  a  ^>ecie8  of 
wooden  mortar  struck  on  the  interior  with  a  roonded 
stick. 

The  maghul  is  believed  to  have  been  a  atrinsed 
instrument,  but  was,  perhajn,  a  circle  surrounded 
by  little  bells.    A  tamDouriue. 

The  mitighiTiim  has  been  confounded  with  the 
psalter  and  the  cymbal,  bnt  Kircher  states  that  it 
was  a  quadrangular  plank,  having  a  handle,  to 
which  small  globes  of  wood  and  copper  were  at- 
tached by  chains  and  cords,  producing  a  clear  jing- 
ling sound  which  could  be  heard  at  a  couslderabw 
distance.    Perhaps  a  kind  of  sistnim. 

The  Toagraphe  temid  was  used  to  call  the  people 
to  the  Temple.  Kircher  supposes  it  to  have  been 
similar  to  a  bell,  but  as  no  description  remains  this 
is  a  mere  matter  of  inference. 

The  vui/ra  hiiha,  according  to  Kircher,  was  com- 
posed of  a  series  of  reeds  of  different  sizes  inserted 
into  a  hollow  piece  of  wood.  It  had  holes  opened 
and  Btopiied  by  the  fingers  similarly  to  the  flute. 

The  Hebrews  ejnployed  at  an  early  period  the 
horns  of  animals  as  musical  instruments,  and  also 
made  Antes  from  the  leg  bones  of  birds,  as  the  crane 
and  stork. 

According  to  Josephiu,  no  less  than  40,000  in- 
struments were  collected  by  Solomon  for  the  service 
of  the  sanctuary,  divided  into  difierent  classes  ap- 
propriate for  each  class  of  the  aerricea. 

With  r^anl  to  the  form  and  use  of  many  instru- 
ments employed  by  the  anctenta,  no  authentic  ac- 
count remains.  In  muiy  imtuioaa  cunjeoture  has 
been  snbstitnted  for  bet. 

They  were  generally  used  at  festivals  and  relmons 
ceremonies,  are  freqnently  menticoied  by  Ovid  and 
other  poets,  and  some  are  shown  an  ancient  marbles. 

Athenaus  states  that  in  the  triumphal  procession 
<^  Ptolemy  Philadelphus  there  wen  600  musicians 
in  the  chorus,  400  of  wbun  played  on  the  cithan  or 
lyre. 

Then,  as  now,  musical  instruments  were  ranged  in 
three  great  classes,  —  wind,  string,  and  percussion. 
In  Numbers,  cliap.  xix,  the  Hebrews  are  directed  to 
sound  trumpets  on  going  into  battle,  and  the  walls 
of  Jericho  fell  at  the  sound  of  the  trumpet.  This 
has  been  the  warlike  instrument  of  all  nations  from 
the  earliest  ages,  except  the  Spartans,  who  employed 
pipes  and  soft  instnunenta  to  temper  rather  than  in- 
nune  their  martial  ardor. 

Trumpets  with  two  tubes  were  sometime  used  by 
the  ancients.  At  a  later  period  the  tube  was  re- 
curved, as  in  the  modem  trumpet,  of  which  the 
bugle  is  a  variation.  The  trumpet  used  in  Persja 
and  the  East  is  a  very  long  tiqienng  tube  wiUi  fiar- 
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ing  mouth.  A  umilsr  uiRtranient  withoot  a  flaring 
mouth  18  used  in  Turkey  and  India. 

The  Chinese  have  tnimpeta  of  wood. 

The  Florida  Iiidiaus,  according  to  the  history  of 
Jacques  Le  Moyoe,  made  a  species  <^  trumpet  by 
winoing  the  baK  of  troea  apiimlly,  forming  a  tOM 
irider  at  vae  md  than  the  other,  to  which  oval 
plates  of  gold,  silver,  or  other  metal  were  attadied 
strings,  intended  apparently  to  jin^  in  acoord 
with  the  instrument. 

The  Greeks  ascribed  the  invention  of  the  three- 
atriugerl  lyre  to  Thoth,  the  Egyptian  Mercury  ;  and 
Terpander,  the  Qteek,  ia  credited  with  fonndu^  the 
Greek  music,  and  with  the  Invention  ct  the  •even- 
stringed  lyre.  He  also  contrived  a  method  of  repre- 
senting musical  sounds,  writing  music.  Pythagoras 
added  an  eighth,  completing  the  octave.  The  Greeks 
excelled  in  the  use  of  the  flute,  using  a  variety  of 
instmnients  of  different  pitch,  but  probably  played 
in  unison,  not  in  harmony.  It  is  apparently  well 
settled  that  they  did  nnderstaod  counterpoint. 

The  Romans  seem  to  have  added  uotning  to  the 
art. 

Toward  the  end  of  the  fourth  century,  St.  Am- 
brose composed  a  musical  service  for  the  church  of 
Milan.  Previous  to  this  time,  the  Christian  service 
was  probably  various  in  different  parts  of  the  Em- 
|Hre  :  in  some  it  doubtleaa  ma  Oriental  and  noisy  ; 
in  lands  where  the  Grecian  civiliiation  prevailed, 
it  was  coined  ttam  the  dramatists,  and  consisted 
airs,  recitatives,  and  responses ;  in  other  regions  again 
it  probably  followed  the  chants  as  performed  at  the 
pagan  altars,  and  among  the  Christianized  Jewa  it 
doubtless  long  followed  the  Hebrew  models. 

Two  tnbes,  one  sliding  within  the  other,  a  form 
from  which  the  trombraie  is  derived,  appear  to  have 
been  early  emplojred.  See  Plate  Y. ,  Bonanni's  '  *  Is- 
tromenti  Annonid,"  Roma,  MDCCLXXVI. 

From  being  at  hrst  straight,  the  tube  was  made 
curved,  slightly,  perhaps,  at  first,  afterwards  so  as 
form  a  semicircle  or  more,  and  then  so  ns  to  make 
one  or  more  convolutions  like  the  modem  French 
bom. 

Tyrrheniu,  son  of  Hercnles,  it  is  said,  first  em- 
ployed a  sea-shell,  perforated  at  the  smaller  end,  as 
an  instrument  of  music.  The  tritons  attendant  on 
Neptune  are  represented  as  blowing  sea-shells. 

The  flute  was  originally  sounded  by  a  mouth-piece 
at  the  end,  like  the  clarinet  In  this  form  it  is  of 
great  antiquity.  The  German  flute  ia  a  compara- 
tively modem  invention.    See  Flutb. 

The  ancient  flute  was  frequently  made  double,  the 
tube*  diver^ng  outwardly  from  the  mouth.  From 
an  instrument  of  this  kind  to  the  compound  or  pan- 
dean  pipes  the  transition  is  easy,  and  we  accordingly 
find  the  latter  in  vogue  at  a  very  early  period.  The 
Chinese  tam-Mm,  which  is  played  by  opening  and 
closing  the  ends  of  a  series  of  f>ipes  filled  by  a  single 
month-piece,  ia  an  analogotu  device.  See  Plate 
XLIIl.,  Bouanni,  supni. 

The  bagpipe  is  said  to  have  come  from  Lydia,  and 
is  mentioned  by  Snetoniua  in  his  life  of  Nero.  See 
Baopipe. 

The  organ  is  of  great  antiquity,  but  the  word  "  or- 
gan "  is  applied  in  the  Bible,  according  to  St  Augus- 
tine, to  a  variety  of  instruments.  The  invention  of 
the  hydraulic  organ  ia  attributed  to  tha  Alexandrian 
Greeks.  (See  OitOAN.)  The  pneumatic  oignn,  even 
in  its  most  primitive  form,  does  not  a|^iear  to  have 
been  used  prior  to  the  seventh  century. 

'She  cithara,  or  an  equivalent  instniment,  is  the 
most  ancient  of  the  stringed  class  known,  being 
ipenttoned  in  the  fourth  (diapter  of  Genesis ;  Jubu 
having  been  the  pro^nitor  of  such  as  handle  the 


harp  (or  cithara)  and  organ.  The  connection  be- 
tween instmmenta  of  this  kind,  as  the  lyre,  harp, 
and  others  on  the  same  principle,  is  bo  cloee  that 
we  can  hardly  decide  positively  which  is  the 
primitive  form.  The  monuments  of  Egypt  illus- 
trate a  number  of  Tatietiea,  See  Harp  ;  Lns ; 
Lvnt 

The  violin,  guitar,  vtandolin,  and  similar  instm- 
menta are  of  later  origin.  The  first  were  struck  by 
a  plectrttm,  or  a  small  rod,  or  by  the  fingers.  See 
Guitar. 

The  moHocJioni  and  tnmba  marina,  or  marine 
tnin^  are  played  with  abow.  (See  Fhte  LXIV., 
Bonannt)  The  iMa  haa  merely  a  flat  sonndii^- 
board,  on  which  the  single  string  is  stretched. 

The  so-called  German  lyre  is  a  kurdy-gurdjt. 

The  Kaffirs  have  a  species  of  mmiochord,  consist- 
ing of  a  string  stretched  on  a  bow  and  twanged  with 
an  ornamented  swan 'quill,  and  a  sort  of  violin  formed 
by  stretching  a  string  over  a  kind  of  dram  with  a 
handle.    This  is  played  with  a  bow. 

Inetromeiits  playeid  by  percussion  seem  to  have 
been  among  the  first  known.  Miriam  is  repitsented 
as  playing  on  the  tinUml  after  the  passage  of  the  Isra-- 
elites  across  the  Red  Sea.  (Exodus,  chap,  zv.)  This 
appears  to  have  been  similar  to  the  tambourine,  and 
was  also  probably  sorroooded  by  little  bells.  See 
Tahbouhine. 

The  tam-tamt  formed  by  stretching  a  skin  over 
the  opening  of  a  hollow  hemi^hcre,  cvlinder,  qnad- 
tangular  box,  or  even  a  gonra,  and  beaten  with  a 
stick,  has  been  found  among  all  noes  and  tribes  of 
people.    See  Druh. 

"nie  fnnrambtij  formed  by  thus  preparing  a  num- 
ber of  gourds  of  different  aizes  so  as  to  accord  with 
one  anoUier,  is  in  use  alike  amoiw  ibfe  inhalntanta 
of  Africa  and  Southern  America.  Bamboos  rimiUriy 
attuned  and  arranged  are  also  employed  1^  amne 
African  tribea 

Drums,  tam-tamB,  and  gongs  are  much  in  vt^cue 
among  the  Chinese  and  c^er  imperfectly  civilized 
or  barbarous  nations,  with  whom  OMsc  and  music 
are  s^'nonymous  terms.  With  nations  having  more 
appreciation  of  harmony,  such  instnunenta  have 
been  more  sparingly  employed,  tar  the  purpose  of 
marking  time  or  of  rnnfordDg  the  sound  of  a 
combination  of  other  instrainents  at  proper  inter- 
vals. 

The  sittrum  and  croUdun,  or  rattle,  jingling  de- 
vices caused  to  sound  by  shaking,  were  used  in  for- 
mer times  with  this  view  ;  but  at  the  present  day, 
with  the  exception,  perhajM,  of  the  cymbals  and  tri- 
angle, instruments  of  the  jingling  and  clashing  kind 
are  banidied  from  the  orehestra.  See  Castanbt; 
Cymbal  ;  Tbiakgle  ;  Gono  ;  Bo  Ea 

The  arrangement  of  bells  in  a  diatonic  seiia,  so 
as  to  play  tunes,  is  of  comparatively  modern  origiii. 
See  Pavillow  Chinois  ;  Carillom.  • 

For  a  list  of  the  more  generally  known  instmmenta 
see  specific  index,  next  page. 

The  following  list  and  classification  of  murioal 
instruments  is  given  in  Berlioz's  "Treatise  npoa 
Modem  Instrumentation  and  Orchestration " : — 


TlbnttOB 
bow  . 


iTWIn. 
Viola 

TkiloncaUo. 
Doatik-IMS. 


Pl^br  tha  hand 
Wtttakq*     .  . 


Har^ 

ClthnB. 

Onltar. 

MBDdolla. 

Pkao-tetk. 
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MUSIC-LEAF  TURNER. 


With  tmOt 


WltbontmcU 


5  I  WltbkiTa 

I  1 


BrmM  InitmmeiiU  with 
iiMnith-piec« 


VoioM 


or  diiidto  •ODonamH 


I  Huttbogr. 
:  ComoIngM. 
.  BMMon- 

BuwD  d«  quint*. 

Doubto-buiooD. 

ClAriiMt. 

Cmtio  dl  buMtto. 
Bu»«lutoet. 

SucopboiM. 

Flute. 

Octora-dnt*. 

Ornu. 
MaMna. 

AoOOfd60D- 

CoocertiiMU 

Horn. 

FrwMh-hora. 
Tmnipst. 

Bogl*. 
TrombooA. 
OphleMda. 
Bcmbwion. 
■tnb*. 


Tarlabto  MiiiomiiiiMi, 
aod  producing  ebano- 

tMbtlo  HMUldS  . 


Han,  mcMB,  el>lldien,ud  Ktt* 
llcUl  ■opnni. 

KaW»4nin. 

Crmbkb  (MBhntl. 

SMoTtwlU. 

GlodMiupW. 

DnletiiHr. 

KvndhwBMnte. 

Mb. 


See  under  the  following  hnds : 


Accordcoa. 
.¥oaui  ■tttehnNot. 
AoltaD  harp. 
Moaam. 
Mbiopbon. 

ApoHoniMn. 

Acabel 

AatnpbMi. 

BalkUka. 

Bandore. 

Bugo. 

Buitone. 

Baml-oTgaii. 

Wiwet-honi. 

B—tt*. 

Bw»-borD. 

Bmpood. 

Bm-tIoL 

firil. 

Bird-«U. 

Birdorpai. 

BatabanL 

BOBM. 

Bow-tnftnmwnt, 
Bugle. 

Cabtatet-Otnn. 

CaU. 

CalBopa. 

Cactaoeta. 

Chan  tor. 

Chime. 

Chroaocnetcr. 

Cliban. 

Claiibella. 

ClarichonL 

CMoa. 

Clartnet. 

ClavaeiD. 

Cb>*klw(4. 

ClaTiritbcriom. 

CbaTiejabal. 

ClaTlo^. 

Coaeartliia. 

CoBtn-lMM. 


Cornet. 

ConMt«-piataL 

ConkopMU. 

Conplar. 

OTMOOiia. 

Cfononuk. 

Cnrth. 

CrnbaL 

DeeaehordiA. 

Doable-barn. 

DonM»4nua. 

Dnma. 

Drum. 

IhiletiiMr. 

EebooMlsr. 

Btlkn. 


KasMwgla. 

Kay. 

Kay-tmgtfc 
Kin. 

KtWMwdL 

Kmrn-bom. 

Kturier. 

LapUaOD. 

Lale. 


nd 

Fife. 

Flageolet 

Flota. 

Flute-organ. 

Freneh-bom. 

Oender. 

Qong. 

Guitar. 

Qdltar-binjo. 

Hond-orgnn. 

Hamionwa. 

Harmon  Ipb  on. 

Harmonintn. 

Hannonometer. 

Harp. 

HarpalehonL 

Hautbor. 

Henehord. 

Horn. 

Hom-plpB. 

Huntlng-hom. 

Hnrdj-Kurdy* 

HjdrauUcoD. 

JeWMiarp. 

Kalldophone. 

KalHftborgan. 

KaDwn|eh. 


Handm 
Mankbord. 
Hannal. 
Mafamba. 

Helodeon. 

Metronome. 

Hoooehon^. 

BIontli.oigan. 

HoMtte 

Hurical  box. 

Hofkal  glaaaee- 

Naker. 

Oboe, 

Octachord. 

OntaTe-tlnte. 

Ophldelda. 

Orpheon. 

Organ, 

Organ  -harmonleoD . 

OrloT 

Pandean-plpea. 

Pandore. 

P«dal. 

Fmnaalon^top. 
Plano^Mte. 

Piccolo. 
Pipe. 

PIpcHirnn. 

Pltch-pIpe. 

PoWchord. 

Pnlterj. 

Reboe. 

Recorder. 

Reed. 

Beed'.omo. 
SackbDt. 


Sax-hom.  Tabor.  Tnnlng-fofk. 

Saxophone.  Tabret.  Tjmpano. 

Seraphloe.  Tambonrine.  Ttola. 

Serpent.  Tam-tam.  Tlole  d'amoor. 

8ide.dmm.  Theorbo.  TloUn. 

Slatrum.  Timbre).  VlolonceUo. 

Snare-dmm.  Tom-tom.  VMone. 

Spinet  Trtaocle.  Virginal. 

Stieento.  Tramboitak  Wood-bafmoirieoti. 

aiap.  imnint  Btham. 

Sjnnz. 

Mu'alo-box.  {Ifugie.)  An  automatic  playing 
iustrument  in  which  a  row  of  Tibrating  tongues  are 
tripped  by  pins  on  a  barrel  rotated  by  a  spring. 
Boxes  are  made  on  a  email  scale  for  two  tunes,  and 
of  many  other  aizes,  aome  very  \atgb,  expensive,  and 
h»vin|g  a  capacity  for  playing  many  tunes.  The 
rapidity  of  the  successive  notes  is  such  that  it  is  im- 
possible to  make  one  tongue  make  the  requinte  num- 
ber of  notes  in  succession  without  striking  upon  the 
following  pin ;  therefore,  there  are  two,  three,  or 
four  teeth  of  the  comb  havinK  the  same  tone  or 
pitch,  and  placed  contiguous,  which  allows  the  rapid 
recurrence  of  the  same  note  by  placing  the  pins  side 
by  side,  following  instead  of  behind  eacn  other. 
The  r^ulator,  atly,  is  ai^ustable;  the  vinrawhit^ 
impinge  against  the  air  are  capable  of  limitMl  exten- 
sion and  contraction,  thna  retarding  or  acoelerstiiig 
the  rate  of  revolution  of  the  cylinder. 

The  tones  of  the  tongues  are  itgulated  by  their 
length  and  thickness ;  the  shorter  they  are,  the 
quicker  the  vibrations,  and  the  higher  in  the  scale 
IS  the  pitch.  To  the  long  teeth,  which  ue  to  vibrate 
slowly  for  the  low  notes  of  the  scale,  are  attached 
masses  of  lead  of  sufficient  weight  to  ^ve  the  nqnt- 
site  tone.  The  tuning  of  these  teeth  la  accompliatied 
by  altering  their  thickness  by  atoning,filing,  or  scraps 
iiig,  till  uie  proper  pitch  is  obtained.  To  prevent 
too  long  vibration  of  any  of  these  teeth,  a  system  of 
dampers  is  employed ;  on  the  nnder  side  of  the 
longer  tongues  small  pieces  of  steel  spring  are  at- 
tached ;  to  the  middle  teeth  of  the  comb  small  HtM 
of  soose-^uiU  are  attached  by  cement,  the  short 
teeuit  having  a  short  vibration,  requiring  no  dampers. 


F^.8M«. 


JKMfelea/'nmwr. 


Mn'sio-olamp.  A  temporary  binder  or 
file  for  holding  sheet  music  in  convenient 
form  for  use  and  preservation.    See  Papbi:-     U  It 


CLAMP. 

Mn%io-4Mf  Tnnt'OT. 


The  arm  A 


is  Ptn. 
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liuld  to  the  music-Btand  by  r  clamping  piece  ;  the  fin- 
gers are  inserteil  between  the  pages  and  turned  by  the 
ratchet-plat«  F,  which  nlides  freely  over  the  fingers 
when  turned  in  one  direction,  but  enga^  them  one 
by  one  when  it  is  moved  in  the  opposite  direction. 
It  is  fixed  on  the  spindle  C,  which  is  partially  rotated 
by  the  ann  /  connoted  by  a  cord  with  a  treadle,  and 
is  restored  to  its  former  poution  by  a  spring. 

BItt'Blo-|»'par.  Paper  mledwith  lines  forwriting 
masifi. 

Ma'alo-pen.  A  pen  made  for  nding  at  once 
the  five  lines  which,  with  the  intervening  spaces, 
form  the  staff  of  nmnic.  The  instniment  hu  a  brass 
head  and  five  parallel  ^ns  tike  ralintt  pens  ;  that  is, 
they  consist  of  bent  strips  of  brass  which  form  spouts 
to  conduct  the  ink  from  the  reservoir  to  the  paper. 

Mn'aio-^iTinfliig.  Music  was  first  printt^  by 
types  on  which  the  ledger  Ituea  were  cast.  The  font 
dismayed  all  possible  vurintions  of  character  and 
position.    In  1720,  music  was  engraved  on  plates. 

Breitkopf'a  type,  1764,  had  the  ledger  lines  on  S!?pn- 
r^te  type.  Reinhud  printed  the  ledger  lines  from  en- 
graved plates,  and  the  notes  from  type  at  a  second  pulL 

Another  and  more  modern  ptan  is  to  pat  up  the 
ledger  lines  in  rules  and  cast  the  type  so  u  to  admit 
of  tbe  ledger  line  crossing  them  when  necessary. 

Music  has  been  for  a  lung  tim.)  engraved  by  cutters 
and  ptinchttB  on  soft  metal  plates  and  printed  by  this 
copperplate  press. 

The  cotnposator,  having  the  nnnnscript  of  the 
music  before  him,  selncts  a  thin  sheet  of  soft  metal 
of  the  proper  size,  and  rinks,  by  the  use  of  a  ma- 
chine constructed  for  the  pur|K»)e,  the  staff-lines  into 
the  metal.  He  then  proceeds  to  sink  in  the  notes, 
, rests,  paints,  bar^  slun,  etc.,  by  tbe  use  of  suitable 
pnndies,  each  musical  character  or  element  of  a 
ohanoter  having  its  appropriate  punch. 

The  plates  thus  pre|iar«ci  have  thus  prodaoed  n^n 
them  the  piece  of  music  in  sunken  characters,  which 
characters  are  next  filled  up  nearly  to  the  level  of 
the  plate  with  beeswax.  The  musical  notation  now 
appears  as  if  printed  in  wax  upon  the  plates,  the 
surfaces  of  which  are  highly  polished. 

To  print  fru-n  these  nlste^  the  Ink  is  first  distlib- 
uted  uniformly  over  tne  entire  surface  by  a  tiand- 
roller.  The  surfaces  are  then  wiped  off  with  a  doth, 
which  removes  all  the  ink  frooi  the  polUhei  parts, 
while  it  still  adheres  to  tho  wax  in  the  punched  de- 
pressions. 

The  pre-ssman  lays  the  paper  upon  the  surface  of 
the  plates,  and  then  passes  them  through  the  ordi- 
nary copperplate  D-press.  While  the  above  ia  the 
nsual  plan  adopted  for  preparing  pUt^^s  for  the  best 
mosic,  a  very  lai^  proportion  of  tbe  music  of  the 
present  day  admits  of  being  set  up  for  the  uanal  let- 
terpress printing.  The  sortn  of  the  case  embrace 
all  the  various  poa<iible  requirements  of  the  muain. 

Ma'sio  Re-OOTdlas^'ntrn-ment.  A  ma- 
chine to  record  the  notes  played  upon  a  keyed  In- 
stramtent. 

The  oi^n  or  piano  is  connected  with  the  record- 
ing apitaratus  by  a  magnetic  telegraph.  Beneath 
each  note  of  the  three  manuals  and  of  the  pedals, 
and  connected  with  each  stop  of  the  organ,  is  a 
small  brass  spring,  which  is  pressed  down  whenever 
the  piece  to  which  it  is  atteched  is  brought  into 
action.  From  each  spring  wires  run  to  a  ^Ivanic 
battery,  and  to  the  recording  apparatus,  which  may 
be  rituated  at  any  convenient  distance  from  tiie 
oi^an.  When  the  spring  in  preened  down,  connec- 
tion between  the  battery  and  the  recording  appara- 
tus is  formed,  and  the  electric  current  passes  through. 
The  recording  apparatus  is  similar  to  that  used  in 
Uoree's  tel^raph.     Attached  to  clock-work*  by 


which  a  uniform  motion  is  produced,  are  two  eylm- 
dera,  between  which  is  carried  a  strip  of  paper  divided 
into  about  250  longitudinal  divisions, — one  for 
each*note  and  stop  in  the  oigan.  Corresponding  to 
each  of  these  divisions  is  a  magnet,  whosn  annature 
carries  a  lever  armed  with  a  st^e,  which  indents  the 
paper  as  long  as  the  electnc  current  h  psRsing 
through.  When  any  note  or  stop  is  brought  into 
action,  the  spring  connected  with  it  is  nrmed  down, 
the  circuit  is  completed,  the  corresponuing  armature 
is  attracted  to  its  magnet,  and  the  division  of  the 
paper  beJongin^  to  the  note  struck  is  indented  with 
a  line  proportuniate  in  length  to  the  time  during 
which  the  note  is  held  down.  A  staccato  touch  viU 
be  represented  by  a  simple  dot,  while  a  longer  tone 
will  be  recorded  by  a  more  prolonged  indentation. 
The  clock-work  is  so  geared  tnat  the  paper  is  carried 
forward  on  the  rollers  at  the  rate  of  about  one  half 
an  inch  per  second,  thus  recording  each  note  in  the 
most  rapid  playing,  at  the  rate  of  about  ten  notes  per 
second  Xsy  a  line  one  twentieth  of  an  inch  in  length, 
and  lonfcer  notes  by  lines  proportionally  exteadM. 

Mn^Bto-BtooL  A  stool  with  a  ptllar  leg,  and  a 
revolving  seat  adjustable  as  to  bight  by  means  of  its 
screw-stem. 

Ma'alo-type.  Movable  types  for  setting  ap 
music  to  be  printed  by  the  ordinary  printing-press. 

The  first  plan  was  that  of  Cowper,  who  pnnted  by 
two  ouerationa ;  the  first  printing  the  line*  and  Hat 
accona  tbe  notes. 

The  second  plan  was  that  of  Branston,  vho 
punched  the  notes  and  cut  the  lines  deeply  in  a 

Elate  and  from  this  obtained  a  stereotype,  from  which 
e  printed  in  the  usual  manner. 
The  present  plan  of  detached  t)"pes  was  intro- 
duced by  Hughes  of  London,  nlraut  1840.    See  pp. 
810,  311,  of  Ringwalt's  "Encyclopedia  of  Printing." 

Mu'alo-wire.  a.  A  steel  wire  employed  for  in- 
strumenta  of  wire. 

b.  Wire  drawn  of  various  patterns  and  used  in 
some  kinds  of  music- printing. 

Mu'alo-wrlt'er.  Several  contrivances  were  sug- 
gested or  made  duiing  the  last  century  for  "  writing 
extempore  voluntaries  or  other  pieces  of  music,  as 
far  as  any  master  shall  be  able  to  play  them  upon 
the  oi^n,  hariwichord,"  etc  {PhU.  Tran.,  1747.) 
Creed  invented  a  machine  for  this  purpose  in  £i^ 
land  in  1747  ;  Hennersdorf  of  Berlin,  one  in  the 
following  year.  John  Freke  in  England,  Unger  and 
Hohlfield  in  Prussia,  worked  at  the  idea.  Ungei 
formed  a  port  of  the  harpwchord.  The  device  of 
Hohlfield  was  attachable  to  any  iustmment  De- 
scriptions were  transmitted  to  the  Academy  of  Ber- 
lin in  1752,  and  published  in  Brunswick  in  1774. 

Mna'ket.  {Firt-arvu.)  The  firearm  of  the  in- 
fantiT  soldier.  It  superseded  the  arquehtu,  on 
which  it  waa  an  improvement.  Formerly,  smooth- 
bore and  mozzle-loading,  modem  progress  has  im- 
proved it  into  the  rifled  breech-loader  at  the  present 
See  FiRK-ARXfl. 

Mtu'lntKKMl.  A  short  musket  used  by  caviby 
and  artillery  previoos  to  the  intmdnction  oi  breech- 
loaders. 

Mnalln.  {Fabric.)  A  bleached  or  unbleached 
thin  white  cotton  cloth,  unprinted  and  nndjed ; 
finer  than  calico.  Varieties  are  known  as  Swiss, 
buke,  mull,  jaconet,  lawn,  saccharilla,  harness,  lei»^ 
nainsook,  seerhaod,  foundation,  cambric,  cord, 
check,  figured,  long-clotb,  tamboured,  modinet, 
or«indie. 

Hnalins  are  so  called  from  Moussol  in  India,  firet 
imported  into  England  in  1670.  Made  in  England, 
1778-80.  Other  very  different  styles  of  fabnc  we 
now  indifferently  called  muslins,  and  the  term  is 
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Used  dilTerently  on  the  respective  ddes  of  the  At< 
lantic. 

At  the  Londou  Exhibition  in  1802,  a,  Tew  yards  of 
English  muslin  were  shown,  woven  from  a  thread 
.00210  of  aa  inch  in  diameter,  but  -the  finest  Dacca 
thread  is  only  one  quarter  the  nxe ;  and  there  is 
this  eaaential  diHerence,  that  the  finest  Enropean 
m'lsliua  have  little  or  no  durability,  whereas  the 
Dacca  muslin-s,  of  far  finer  f(UBlity,  are  strong  and 
lasting.  This  is  in  |)art  explained  by  the  fact  that 
the  thread  of  the  India  fabric,  being  made  by  hand, 
is  more  closely  twisted  and  compressed,  —  the  number 
of  twists  to  an  inch  in  the  best  EnglMi  being  68.8  ; 
the  Indian,  110.1. 

One  pound  of  the  finest  Dacca  thread  is  250  miles 
in  lengtL  The  most  delicate  pieces  are  transportetl 
in  tnmboo  reeds,  and  a  tube  eighteen  inches  long 
and  one  inch  in  diameter  will  hold  twenty-two 
s^nare  yards.  One  of  the  best  pieces  which  found 
its  way  to  England  was  ten  yards  long  by  one  yard 
wide,  weishca  only  three  ounces  two  peunyweights, 
and  could  be  passed  through  a  very  small  ring.  A 
Persian  ambassador  to  India,  on  his  return  to  hb 
native  country,  once  presented  the  king  with  a  cocoa- 
nat-shell  containing  a  turban  sash  sixty  cubits 
long.  The  warp  threads,  in  the  best  qualities,  num- 
ber from  1,000  to  1,800  in  a  piece  one  yard  wide. 
Four  B(^uare  yards  of  some  specimens  weigh  only 
566  grains.  The  Emperor  Aaningzebe  reproved  his 
daughter  because,  on  a  certain  court  occasion,  the 
outline  of  her  form  could  be  distinctly  seen  through 
her  dress.  Her  defense  was  that  her  covering  con- 
sisted of  seven  garments. 

To  the  fine  and  delicate  Indian  muslins  the  names 
of  "  webs  of  woven  sir,"  "dew  of  ni^ht,"  "running 
waters,"  etc,  are  given  by  the  natives.  They  use 
the  spiHuing-wheel generally  forthe  onlinary  fabrics, 
but  the  spindle  still  holds  its  place  in  the  hands  of 
the  Hindoo  woman  when  employed  in  spinning 
thread  for  the  liner  muslins.  For  these  the  Hindoo 
woman  first  cards  her  cotton  with  the  jawbone  of  the 
boa'ee  fish  ;  she  then  separates  the  seeds  by  means 
of  ■  small  iron  roller  worked  backwards  and  for- 
wards upon  a  flat  board.  An  e^^ually  small  bow  is 
used  for  bringing  it  to  the  state  of  a  downy  fleece, 
which  is  made  np  into  small  rolls  to  be  held  in  the 
hand  during  the  process  of  spinning.  The  apparatus 
required  for  this  consists  of  a  delicate  iron  spindle 
having  a  small  ball  of  clay  attached  to  it  in  onler  to  . 

S've  it  sufficient  weight  in  turning,  and  im- 
dded  in  a  Uttle  clay  there  is  a  piece  of  hard 
shell,  on  which  the  spindle  tama  with  the  least 
dejpee  of  fricUon. 

•  Attention  is  paid 

Wig.  8JB6.  to  the  temperature 

oftheairduringthe 
!i.  processof spinning, 
and  the  spinners  in 
the  dry  climate  of 
the  northwest  of 
India  work  under 
ground  to  secure  a 
moist  and  uniform 
atmosphere. 
The  Hindoo'slnom 
^  has  a  yam-beam,  a 
cloth-beam,  heddle, 
swinging  lathe, 
shuttle  with  an  eye, 
treddles,  and  tem- 
ple. 

Muslln-de- 

lalne.  {Fabric.)  A 
MuMfuito-Bar.  cotton  chain  and  woolen 


filling,  or  an  all-wool  ladies'  dress-goods,  printed 
like  calicoes. 

Maali>il«t  (Fabric.)  A  kind  of  muslin  of 
which  there  are  seveml  varieties,  as  single-cord,  fancy 
satin-stripes,  and  figured. 

MoB-qul'to-bar.  a  net  to  ward  off  ransquitocs, 
gnats,  and  other  flying  insects.  It  is  usutdly  a  cano- 
py which  surrounds  the  bed,  but  is  sometimes  applied 
to  the  windows  and  doors  to  exclude  outdoor  insects 
from  a  room. 

In  the  example,  it  is  applied  to  a  window.  The 
cords  are  attached  to  screwti  fixed  to  the  casing,  and 
are  passed  once  around  the  pulleys,  so  that  the  act 
of  raising  or  lowering  the  sash  revolves  the  roller  and 
rolls  up  or  nnrolls  the  bar  or  netting. 

Mua^id'to-oan'o-pjr.  A  netting  acting  as  n 
protection  against  musfjuitoes. 

The  eaixopeum,  or  musquito-bar,  is  mentioned  by 
Horace.  It  was  of  linen  thread,  of  a  gauze  texture. 
Its  name  is  literally  rendered,  gnal-curtain^  and  snr- 
vives  in  our  word  cajwpy. 

It  is  nsnally  supported  upon  a  tester  or  canopy, 
and  depends  all  around  the  bedstead.  In  Fig.  8267 
it  is  upheld  by  a  frame  latci-ally  expansible,  and  its 
parts  detachable  so 

03  to  be  attached  8267. 
to  any  bedstead,  or 
packed  in  a  trunk. 

In  Fi^.  S268  the 
cot-bed  IS  support' 
ed  on  springs,  and 
the  mnsquito-net- 
ting  supported  by 
attachm<^nt  to  a 
wall  and  afoot-rest 

Fig.  S269  has  a  i|> 
calash -to  p. 

Mtu'rola.  {Me- 
nage.) The  nose- 
band of  a  bridle. 

Mute.  A  device 
to  deaden  the sound 
of  B  musical  instru- 
ment, wind  or 
stringed. 

a.  Fig.  8270  is 
on  example  of  one  applied  to  the  pavilion  of  a  horn. 
A  plug  18  made  to  fit  the  bell  of  the  instrument, 
ana  has  a  central  tube,  which  allows  only  a  part 


Hotpital  Cot  and  iSMaquito-Bar. 

j  of  the  Bonnd  to  issue.    By  this  means  the  sonnd  is 
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Wig.  tarn. 


Oabiak'Titp  Mutqitito-Bar 


desdeiud,  withoat 
throwing  the  In- 
stniment  out  of 
tune,  and  pupils  are 
enabled  to  practice 
on  the  instnuDent 
without  annoying 
their  ueighbora. 

The  niute  ia  also 
used  to  produce  echo 
effects. 

b.  A  little  imple- 
ment placed  on  the 


bridge  of  a  stringed  instrument  to  deaden  its  so- 
norousness and  give  it  a  moumfol  tound.    A  aor- 

dine.   

ICntt-lft-ted  WluwL  A  wheel,  from  a  part  of 
the  perimeter  of  which  the  cogs  an  tMuorod.   It  ia 


He.  am. 


tuuRlly  adapted  to  rotate  constantly  in  one  direction, 
Ukdimpartan  iatermitteutmotion  toother  cog-wheels 
or  a  ieei]Htioating  motion 
to  a  rack-bar,  by  alternate 
connections  to  one  or  the 
other  of  said  wheels,  or  the 
respective  racks  of  the 
bar. 

Mn'tale.  {AnhUedwre.) 
A  prqjeodng  block  worked 
nnoer  the  oomoa  of  the 

Doric  cornice,  in  the  same 
situation  as  the  modillions 
;  Corinthian  and  Corn- 
orders  ;  it  is  often 
slope  downward 
ft..,ih^  Omt.        toward  the  most  imminent 
part,  and  has  osually  a 
number  of  small  gnttie  or  drops  woiked  on  the  under 
side. 

Mns'sla.  1.  (Outu  and  Ordnance.)  The  month 
of  a  gun,  dosed  by  the  iompion,  and,  in  ships,  se- 
cured by  muaie'laahings  to  the  upper  part  of  a 
port. 

The  musxle'ring,  around  the  mouth  of  a  cannon, 
has  been  sappiessed  in  many  modern  styles  of  ord- 
nance. 

2.  A  gag  or  maak  placed  over  the  head  of  a  dog 
or  the  muzzle  of  a  calf  or  vicious  horse.  It  may 
be  made  of  heavy  leather,  galvanized  wir^  or  Uock- 
Hn  oorerad  with  leather. 


/^^"•"^yBy^^  in  the  Corit 
==f     (•?  posite  ord( 

X::±£2S^       made  to  s 


One  of  the  heav<  SO. 
iest  descriptions 
of  muzdes  was 
used  upon  the 
untamed  "Cruis* 
er  "  befom  he  was 
made  tractable  by 
Mr.  Rarey.  The 
illustration  shows 
the  muzsle  and 
halter ;  the  former 
was  of  iron  and 
leather,  abar  pass- 
ing in  front  of  the 
lips  which  com- 
pelledhim  to  lick 
up  hiafbod. 

Tig.  8378  ia  a  mnzde  to  jmrent  Uting  the  manger, 
DQt  allow  the  horse  to^ck  hay. 

8.  The  i»ece  at  the  Rmnrd  end  of  the  {daw- 
beam  by  which  the  draft 
is  attached.  TheeJem*. 
Also  called  the  bridUt 
or  tlie  plow-head. 
MjaMfmim-Mp-iOrd. 
nonce.)  The  cover  over 
the  muzzle  of  a  gun. 
Mni'tln  ilglif  The 
front-tiglU,  screwed  in- 
to the  swell  of  the  muz- 
zle of  a  gun  or  the  muz- 
zle-band of  a  howitzer. 
It  is  made  of  iron  or 

steel,  and  ia  equal  in  hi^  to  the  di^ari  or 
difference  between  the  semi-diameters  the 
base-ring  and  muzzle. 
MtiB'ile-Btop'per.  (Ordfuaue.)  Atompion, 
to  dose  the  rooiith     a  gun. 

Mnx'mle-strap.  (J/enooe.)  A  bniad  strsii^ 
which  ia  buckled  around  the  hotw'a  month  to  pR- 
vent  hht  biting  ;  used  in  place  <jt «  mnzile. 

My'o-dyn  a-mom'e-tM'.  An  instrument  for 
meaauring  the  strength  of  the  muacles. 

Myrl^^tMrn'ma.  An  exhibitions!  piclojre  made 
of  a  number  of  separate  sections  which  are  capaUe 
of  being  associatecl  in  various  ways  so  as  to  form  dis- 
tinct scenes. 

MyT'iK>-»oope'.  This  ia  a  variation  of  the  ka- 
leidoscope, and,  like  the  latter,  depends  upon  the 

multiplication  of 
images,  which  coa-  fli.8nt 
lesce  in  such  manner 
as  to  form  a  geomet- 
rical pattern. 

A  square  bmhasa 
sight-hole  in  front, 
and  at  the  rear  are 
two  plane  mirrots 
which  are  arranged  at 
a  suitable  angle.  On 
horizontal  rollers  is  a 

piece  of  embroidered  nik  or  other  cnnate  faimc, 
which  is  caused  to  tiaveme  by  means  of  a  crank- 
handle  on  one  of  the  rollers,  ^is  causes  a  pretty 
display  when  the  ornamental  figures  are  mdltiplied 
anci  thrown  into  geometrical  apposition. 

The  top  of  the  box  is  <tf  oiled  masUn  or  other 
translnoent  material  which  admits  soffldeDt  ll^t 
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n'abi   1.  (FiTe-arm.)   The  cock  of  a  gun-lock. 

3.  {Loeksmiihittff.)    The  keeper  of  a  d(wr-lock. 

Nac'ft-THt.  (Faitrie.)  Fine  linen  or  crape  dyed 
of  a  pale  red  color. 

NaiL  1.  A  shani  narrow  ^p'ece  of  metal  fbr  at- 
tmching  objects  by  coiTing  it  into  or  throogh  them. 
It  differs  from  a  tpike  or  a  taek  in  being  smaller  than 
one  and  larger  than  tlie  other  ;  from  a  aereto  in  that 
the  latter  is  not  driven  but  twisted  into  the  wood ; 
from  a  brad  in  having  a  bead,  while  the  brad  has 
but  a  spur. 

The  tutil  osed  Jael,  the  wife  of  Heber  the  Een- 
ite,  when  she  smote  Sisera,  was  a  tent-pin  {waUd). 
The  hammer  was  the  mallet  used  to  drive  in  the 
tent-pin.  The  nail  was  probably  of  hard  wood,  and 
when  "  fastened  in  a  sure  place  was  useful  then  as 
now.  It  is  not  all  ground  that  will  hold  a  tent-pin 
securely  when  a  wind-stonn  comes  on.  Deborah's 
song  is  a  magnificent  pnan,  but  we  must  agree  with 
Kitto  that  Jael's  was  '  *  a  treacherous  and  cruel  act." 

The  nails  of  ancient  Egypt  were  naiiftUy  of  bronze. 
Iron  nails  have  mostly  perished  with  mst. 

The  tools  of  thb  Tahitians,  when  first  discovered, 
were  made  of  stone,  bone,  shell,  or  wood.  They  had 
no  idea  of  metal.  When  they  Hrst  obtained  nails, 
they  mistook  them  for  the  yonng  shoota  of  some  very 
hard  wood,  and,  hoping  ttwt  life  might  not  be  quite 
extinct,  planted  a  namoerof  them  carefully  in  their 
gardens.  Eight  years  after  the  first  voyage  of  Cap- 
tain Cook,  that  distinguished  navigator  says  iron 
had  quite  superseded  stone  and  bone. 

Until  eighty  years  since  nails  were  always  forged. 
Before  the  introduction  of  machine-made  nails, 
80,000  persons  were  employed  in  foiging  nails  in 
Binninj^tam,  England. 

One  authority  states  that  there  are  about  800 
Tarieties  of  nails  made  in  England,  and  10  sizes  of 
each  variety.    We  hare  no  such  to  present 

The  English  mode  of  nnmbning,  7  lb.,  8  lb.,  etc., 
denotes  that  1,000  of  the  req)ective  varieties  would 
have  thoae  weights. 

This  mode  of  earamemtlon  is  substanUally  siniiUr 
to  our  own,  but  much  nriation  has  occnried. 

The  following  are  the  nam  en,  lengths,  and  num- 
ber to  the  pooTO  of  the  several  sizes  of  nails :  — 


Id. 
Srf. 

id. 
id. 
6<f. 

ad. 
Id. 
Id. 

8rf. 

9d. 

9rf. 

9rf. 
10  rf. 
19  d. 
ltd. 
Wd. 
DA 

ma. 


No.  tottw 

I&ebM  long.  pound. 

  1  880 

.      .      .      .  li  68S 

  li  400 

  11  880 

  .  1|  196 

Maunon   S  ISA 

fenHng      .      .            ...  2  80 

eamnion   3}  130 

ttadng   at  66 

common  90 

feDdng   S{  50 

eommoD   S|  ;o 

fcBctnK   34  40 

common   g  fis 

Aadn;   8  80 

  8t  46 

  Si  28 

  4  20 

  *k  16 


Naila  m  cast  fbr  some  purposes,  but  their  quality 
is  inferior.  They  may  be  improved  by  Aitnk&unq 
(which  see). 

Garden  nails  for  driving  into  brick  walls,  and 
nails  for  ahoe-soles,  are  cast 


In  1718  an  English  patent  was  granted  to  Clement 
Dawbeny  for  cutting  iron  into  nail-rods ;  it  was 
worked  by  water-power. 

CUffonir  1790  (England),  patented  a  process  of 
making  nails  by  swaging  between  Toilers  whose  de- 
pressions agreed  with  the  shape  of  the  nail ;  half  in 
each  roller.  The  heads  ana  tails  joined  so  as  to 
make  them  in  a  string,  to  be  afterward  separated  by 
nippers.  It  was  proposed  to  treat  a  sheet  in  this 
way,  converting  it  into  strings  of  nails. 

Clifford's  next  machine  was  to  cut  the  nails  from 
a  bar  rolled  thicker  at  the  head-end.  The  naila  were 
made  at  another  operation,  in  a  swage. 

Thirty  or  forty  patents  in  England  followed  these 
of  Clilford'H,  but  the  American  noil-cutter  was  the 
first  to  cat  the  nails  and  swage  the  heads  at  one 
operation.    See  Nail-makino  Machine. 

The  preliminary  operations  of  smelting,  puddling, 
squeering,  rolling,  cutting,  fa^tin^  re-heatinK  and 
re-rolling  in  the  nail-plate  tram  are  described  under 
their  appropriate  heads.  The  plate  thus  prepared 
is  taken  to  the  cutting-machine,  which  shears  off 
pieces  as  lone  as  the  width  of  the  plate,  the  strips 
having  a  width  to  suit  the  particular  size  of  nail  for 
which  they  are  intended.  This  is  a  little  longer  than 
the  destined  nail,  as  a  part  of  the  slip  cut  from  it  is 
to  be  upset  to  form  the  head.  The  nail-strips  are 
heated  oy  being  placed  on  their  edges  on  red-hot 
cools,  whence  they  are  taken  one  by  one  by  the 
pinchers  of  the  boy  who  tends  the  nail-machine. 

It  will  be  understood  that  the  plate  as  it  comes 
from  the  nail-plate  train  has  fibers  running  in  the 
direction  of  its  length.  This  is  cut  transversely  into 
strips  in  which  the  tibers  run  across.  A  transverse 
cut  on  this  strip  gives  a  nail  in  which  tiie  fibers  are 
lengthwise.    See  diagram  h. 

The  cutting  jaws  of  the  nail-machine  are  presented 
somewhat  obliquely  to  the  line  of  direction  of  the 
!  nail -plate,  so  &s 

I  to  remove  a  to-  Ic*  8S7S. 

'  per  piece,  the 
wide  end  being 
swaged  into  a 
head  and  the 
sharper  eud  re- 
maining as  a 
point,  and  the 
nail-plate  being 
turned  over  af- 
ter each  cut. 

Sparables, 
sprigs,  brads 
without  heads, 
and  glazier's 
points  are  all 
of  them  of  a  tri- 
angular sham, 
and  are  merely  cut  from  the  strip.  Brads  with  heads 
and  headed  nails  are  made  by  cutters  of  peculiar 
form,  which  leave  projections  npon  the  head-ends  of 
each  nail,  as  seen  m  the  figure,  which  iUuatratea  the 
various  kinds  mentioned. 
Nails  are  assorted  as  to  —  * 

1.  Purpose;  OR,  hurdie, pail,  deck, 9CUi>per,^eaA' 
ing,/eneing,  slaiing. 

2.  Form  of  th«  heads ;  aa,  rose,  clasp,  diamond, 
billed,  clout,  counteraint,  dog,  etc. 

3.  Form  of  poiiUs  ;  M,Jlat,  sharp,  tpea^,  dilKh. 

4.  Thickness;  as,  ^m,  bastard,  atrmg. 


IfaU-FUiUamd  NaOs. 
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5.  Sixe:  from  1}  Ih.  to  40  lbs.  That  la,  1,000 
nails  of  a  jpren  size  will  wei^h  no  many  poanda. 

A.  Mataial;  M,«9ip«r  nail,  for  sheathing  of  ahips, 
metal  covering  of  ncm.  Oalvanixd,  {dated  vith 
ano,  etc 

7.  Mods  of  manufitetttn ;  as,  vnm^U,  eu<,  cut. 
"Die  accompanying  ont  allows  aome  ot  tiie  pwulUr- 
itieg  as  to  kiada,  prnM,  and  thickness. 
e.  JtoM-aaO ;  Aatp  point,  a  list  hnd  rtwriag^Bshi,  tigmn 


d.  fiow-nall ;  flat  point,  iqaan  ihsak. 
«.  a^iall  ;  baslutl  (mMliiim)  tbleksMi,  teibad  hMd, 
■qnsre  ahutk. 

/  Ctom-nsll;  to»Bolnt,Matcfawnlayh—d,a»dw>wrtalink. 
g.  Oommurdom  mil ;  aaantwaiuk  hnd,  Oat  pdnl,  nand 
•hank. 

*.  IXig-B^ ;  fte«t«d  head,  mmd  dunk,  flna  point 

i.  Kau-htnOa  luil ;     bnwd,  tUn,  KM  luad,  flat  iliaak, 

■pMNwInt  for  clioeUoi. 
J.  HoM-dituk  Mil ;  rose  bead,  iqaan  point,  qIUmt  cUnehad 

or  riratad  down  on  a  wuher  or  rm. 
i.  ilprau/lM-naa;  eonntwnuik  hMd,  MiaanabsBk,  floe  point 
L  Aatf;  MUad  bead,  Rqoan  shank,  flat  point. 
To  wfakb  hht  bo  added  v^to,  lacb,  and  oth«  mWisa 

NlBhoPa  aaU  (UTS)  b  a  Mnni,  aaD  Ibnnod  oT  shoot. 
bMU  with  or  without  a  head,  and  stUtosd  bj  hmflttadlBal 
inoTw,  lUfM,  or  eomfatlaas. 

See  nnder  the  following  heads  :  — 


In  tile  example,  the  steel  facea  of  the  clbclier  uc 
adjustable,  being  hinged  to  the  jaws  so  u  to  can- 
form  to  the  Tariona  forms  of  hoofs,  one  Ctce  B  mt- 
in^  below  the  ahoa  and  the  other  A'  elinclung  tlw 
nail. 

WaU-driT'ar.  In  Fig.  8S77,  the  point  of  tbt  m. 
strument  is  idaced  at  the  ^t  where  the  naO  U  to 
be  driven,  the  plunger  is  raised,  and  a  nail  dnq^l 
through  t^e  feed<tube  ;  the  plunger  bang  then  tl- 
lowetl  to  fall  drives  the  nail  home. 

Nall-«z-traof  or.  An  implement  with  nipping 
claws  for  grafting  a  nail  and  witiwlrawing  it  Ib 


BsiHTd-BolL 

Bnd. 
Brab. 

Bnltan-naB. 

CbS|HMtl. 

Cllneh-aoll. 

Cloat-nail 

OountarelMt-Bal  I . 

OoontmiBk-nail. 

Cut-nail. 

Dwk-Ball. 

Dbwioudraall. 

Dog. 

DonbUng-oalL 

FenolaR-nall- 

ri&a  mU. 

Plat-haMl  ttsU. 

Flat  nail. 

Forge. 

Froet-nall. 

Saiden-aafl. 

Oato-ndl. 

ainp-nail. 

tilaaer'i  point 

Uobnail. 

Uomhoo-DBU. 

Hardle-nefl. 

Lead-nalL 

Hop-aaU. 

NaU-cUnober. 


NaUer>e  IbiBo. 

Nell-hemnw. 

Nall-BMchlna. 

Kall-pUto  JbMkr. 

Pail-nall 

PlatUM-aall. 

PleaeblBCHHlL 

BlbbfaiHMU. 

Ptttt  Mil 

Sonw. 

8eraiF.naU. 

Sonppar-naQ. 

Bbarpnall. 

RbeatUof-DsU. 

BpaiableL 

Bpear-nalL 

Splka. 

BpU»«itnetor. 

Bplke>niaeblna. 

Sprif. 

Tack. 

Tock-elaw. 

Tack-driT«r. 

Tack-hammer. 

Tuk-puller. 

TlD-tack. 

Tioe-oalL 

Trunk-nelL 

Weight-iMll. 

Wbeelwrlaht'eB 

Wlta-naU. 


the  example,  one  claw  is  upon  the  falcram-pieoe  to 
which  the  other  jaw  is  hinged. 

In  Fifr  8S79  the  lever  and  fnlemm  an  pivoted 


2.  (fiUaUng.)   A  taper  copper  rod  ased  in  tamp- 
ing to  make  a  hole  by  which  th«  foae  or  train  may 
iBMh  the  charge. 
t.  A  atamping  inatrument 

  4.  A  measarer  of 

Hi.  tan.  1%.  M77.  length,  2i  inches  — 

of  •  yard. 
Nall-lMll.  {Ord- 
nonce.)  An  iron  ball 
with  a  tail-pin  pre- 
lecting from  it,  to 
lce«p  It  from  turn- 
ing in  the  bore  of  the 
piece. 

N«U-bnutL  A 
small  brush  for 
cleaning  the  finger- 
nails. 

XTaU-oUnoh'er. 
A  blacksmith's  tool 
for    clinching  the 
point  end  of  a  nail, 
_        — urwhatremainsof 
jtmO-CHndifr.  KaO-Drittr,  It — againatthehooT. 


Mstf-fioncMr. 

together,  and  thdr  jaws  an  clamped  together  by  the 
act  of  lining. 

Nall-ille.  A  small,  flat,  single-cut  file  for  trim- 
ming the  finoer-nails.  It  is  a  part  of  th<  funitQR 
of  the  dremng-case,  or  is  cat  on  the  blades  of  thr 
nail-scifiaoni,  or  on  one  small  blade  of  a  pockrt-kniia. 

VaiMuun'mar.  One  for  drinng  nails; 

Notably,  one  which  hdda  a  nail  for  driving  u  hi 
the  example. 

Between  the  peen  and  the  claws  Is  a  reocm  in 
which  a  nail  may  be  held  to  start  it  in  the  Imnber; 


fig.  080. 


ttaO-amtrntr. 


A  lathe-tool 


the  other  parts  an  «0adiTfl  for 
their  sjwdfio  dntiea. 

In  Fig.  8280  the  nafl  ii  gratly 
held  by  the  sprii^  nnder  the  p(u 
of  the  hammer  till  it  is  stuck  into  place  ready  for 
driving  hy  a  one-armed  carpenter. 

NaU-liMid  TooL  {Irm-turiiing.') 
a  having  a  circular  expansion  with 
a  sharp  edge,  causing  it  to  reiiembte, 
in  a  degree,  a  nail-head.  One  edge 
is  supported  on  the  rest  b,  and  toe 
other  is  applied  to  the  work  to  be 
turned. 

Nall'ing^^na.Kdiliia'.  1.  (Cbr- 
ptntry.)  A  machine  in  which,  the 
puts  of  a  box  being  fdaoed  in  the  BmO-ami  IM 
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proper  ralstion,  plunt^re  advance  and  drive  the  nailH 
which  secure  the  sides  of  the  box  together,  and  the 
odes  to  the  bottom. 

Similaf  DiBchinea  (see  Rice's  and  Holmes's  patents) 
are  used  for  driving  the  lep  of  a  wash-boaru  against 
the  sharpeoed  edges  of  the  comi^ted  ziuc  plate, 
amkuig  ute  zinc  into  the  le^  ;  an  immediately  suc- 
ceeding motion  forces  the  nails  which  secure  the  legs 
to  the  other  portioDH.  The  nails  are  fed  into  grooves 
from  hoppen,  and  the  drivers  advance  along  the 
grooves  and  complete  the  operation. 

2.  {Skoetnating.)  A  machine  which  acts  auto- 
matically to  drive  the  nails  into  shoe-solea.  The 
sails  are  fed  from  a  hopper,  or  are  cut,  one  at  a  time 
as  needed,  from  a  coil  of  wire,  and  driven  into  the  sole. 

In  tig.  3288,  the  work  is  held  for  nailing  between 
the  pvessei^foot  h  and  horn  /.   At  the  lower  part  of 


Sake  mrf  LUihs't  Nailing  Mathint. 


the  nail-tnbe  t  is  snspended  a  pivoted  guide  s,  which 
is  vibrated  so  as  tq  bp  in  line  with  the  ttibe  for  re- 
eeiving  a  nail  and  to  form  ao  angle  therewith  when 
the  nail  is  driven.  The  nail-tube  is  turned  half 
round  at  the  moment  of  driving,  m>  that  each  nail  is 
driven  into  the  work  inolinrd  opnoiiitely  to  the  pre- 
eedinft  one.  The  tahe  i  and  nail-driver  are  redpro- 
eated  by  an  raeentric  on  the  driving-shaft,  the  other 
nintions  bping  derived  from  cams  on  the  same  shaft. 
The  presser-foot  arm  ii  a^ustable  on  the  arc  m'  to 


regulate  the  feed  of  the  woric,  and  devices  connected 
with  the  piesser-foot  are  provided,  by  which  the 
motion  oi  the  driver-bar  is  adjosted  to  vaiying 
thickness  of  the  work. 

Tile  mechanism  by  which  the  nails  are  cut  from 
the  continuous  coil  of  wire  is  at^ustable,  so  that 
each  nail  may  be  allowed  to  project  entirely  through 
the  inner  sole  and  have  its  end  clinched  on  the  honi, 
or  may  only  penetrate  sufficiently  to  unite  the  work. 
The  nailing  mechanism  and  presser-foot  may  each 
be  lifted  away  from  the  horn  by  means  of  a  lever, 
when  it  is  desired  to  remove  the  wortc. 

In  Goddu's  machine  (Fip.  8284^  for  naOine 
bhoe-soles  with  wire,  the  wire  from  a  reel  is  fe^ 
downward  through  a  tubular  opening  in  the  guide 
a  by  a  feed-wheel  b  advanced  by  means  of  a  ratchet 
and  pawL  It  is  severed  by  a  cutter  c  on  the  upright 
lever  and  a  stationary  cotter,  and  driven  by  a  nail- 
driver  e  fixed  in  the  lower  ;iart  of  the  vertical  shaft/. 

The  lever  g  is  operated  by  depressing  a  treadle 
acting  against  the  I'orce  of  a  spring  which  tends  to 
keep  that  end  in  elevated  position. 

Its  upward  movement  causes  the  spring-catch  t  to 
bear  a^nst  the  foot  k  of  the  nail-driver  carrier  /, 
and  lift  it  until  the  arm  I  engages  a  notdi  in  the  spHng- 
catch,  retracting  the  catch  and  allowing  the  nau- 
driver  carrier  to  be  acted  on  by  ita  spnng  f.  A 
pivoted  clamp  or  binder  m  bears  against  the  carrier, 
preventing  its  decent  until  an  ami  on  the  binder 
IS  struck  by  the  lever  g  at  the  end  of  its  upward 
movement,  so  that  no  feed  will  take  place  unless  the 
lever  is  sufficiently  raised*  the  feed-wheel  ratchet 
and  pawl  being  operated  by  the  downward  motion 
of  the  «arrier/. 

The  wire  from  the  feed-guide  being  severed  by  the 
fixetl  and  stationary  knives  e'  n,  the  nail  cut  off 
passes  into  a  passage  in  the  transferrer  o ;  this  is 
pivot«d,  and  is  moved  by  a  stud  enftring  a  cam- 
groove  on  the  lever  9,  so  as  to  present  the  nail  in 
veriical  pmitiou  at  the  proper  moment  to  be  aeted 
on  by  the  driver. 

Fig.  8381 


OaAVi  NnHmg-Matkimt. 


See  alao  patent  of  Tyson,  March  S4,  1874,  for 
screwing  the  uppers  upon  the  soles  and  heels  of 
boots. 
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The  jack  or  work-supporting  mechRnism  in  roonnt- 
ed  ou  a  shaft  in  the  tubular  standard  p,  connected 
by  a  spring  with  the  lever  ^,  ho  as  to  be  drawn  up 
to  the  nose-piece  q  when  a  nail  is  to  be  driven. 

In  Camlli  s  machine  two  wires  fi-om  separate  reels 
are  simultaneously  fed  through  two  tubes,  by  which 
they  arfi  conducted  toa  plate  ha  vingdies  through  which 
they  are  passed,  bein^  at  the  same  time  rotated  by 
bevel -gearing,  by  which  screw-threads  are  cut  upon 
them.  As  tney  are  screwed  into  the  work,  held  by 
mechanism  on  an  arm  projecting  from  the  machine, 
they  are  severed  by  movable  jaws  acting  against 
stationary  cutters  and  operated  by  a  foot-lever,  by 
which  the  eud  next  to  be  iuserteu  is  cut  with  a  ta- 
pering point  to  facilitate  its  penetration. 

In  FroNser's  machine,  wire  from  a  coil  is  drawn 
between  a  pair  of  serrated  rollers  which  iudent  it 
and  also  press  it  into  a  hole  previously  punctured  by 
an  awl.  It  is  then  severed  by  a  pair  of  shears.  The 
roUere  are  intermittingly  advanced  bv  a  mtrhet  and 
pawl  actuate<l  by  a  cam  on  a  vertically  reciprucating 
rod,  which  also  operates  a  lever  that  depresses  the 
awl  and  opens  and  closes  the  shears.  One  arm  of 
the  shears  carries  a  pawl  en- 
gaging a  rntchet-whuel  which 
turns  a  wheel  by  which  the 
work  is  advanced  beneath  the 
nailing  mechfluisni. 

In  Fig.  3285,  the  cam- 
wheel  b,  through  the  medium 
of  a  rod  and  pivoted  lever  q, 
lifts  the  feed-foot  c,  which, 
being  released,  is  swung  for- 
ward by  a  fipring,  advancing 
the  work  ttie  due  interval 
between  two  nails.  The  cam- 
wheel  b  also  raises  the  awt- 
driver,  the  shaft  of  which 
haa  a  cam  that  lifts  the  driv- 
ing-bar e,  and  also  operates  a 
\       9  I    I  '  P**^'  intennittingly  turning 

\         Ll  ?\  *  ratchet  by  whirh  the  two 

1  ft^  ■  O  ' —    '  _y  S^'"**^  feed-whefla  n  n 

i  '  I  '  '  are  rotated.  The  awl  and  peg- 
driver  carriers  are  consec- 
utively released  at  the  prop- 
er moments  and  forced  down- 
ward by  springs  on  their  re- 
spective ahafts. 

The  wire  drawn  from  a  coil 
is  severed  into  proper  lengths 
by  a  cutter  operated  from  the 
swing- bar  q  by  means  of  a 
ratchet-wheel  aud  pawl,  with 
an  adjusting  device  for  vary- 
ing the  number  of  teeth  ad- 
vanced at  one  stroke  of  the 
pawl  so  OS  to  cut  ditTerent 
lengths  of  wire. 

Nail-mak'ing  Ma- 
ohine'.  Nails  were  formerly 
forged  from  the  bar,  which 
was  reduced  by  hand  to  the 
proper  size.  In  1606,  Sir 
Davis  Bulmer  obtained  let- 
ters-patent for  a  machine  for 
cutting  nail-rods  by  water-power.  The  details  of 
his  invention  are  unknown,  no  records  of  English 
patents  prior  to  1617  existing. 

In  1618,  Clement  Dawbeny  patente<l  an  improve- 
ment on  Bulmer's  machine,  its  object«being  to  rem- 
edy "the  waste  that  comoidy  grewe  and  happened 
of  the  iron  which  was  usually  cutt  into  the  said 
small  rodd  by  reason  of  the  often  heating,  vnapt  in- 


.  L-i  -  — 


Sar^raitt'x  NaSing- 
Mathme. 


strumenta,  and  devises  then  vsed  and  practised  for 
the  cutting  thereof."  No  farther  description  is 
given. 

Neither  of  these  appear  to  have  been  brought  into 
practical  use,  and  were  probably  soon  forgotten. 

Machinery  for  splitting  rods  for  nail-making  was 
first  introduced  in  Sweden.  The  mode  of  constmc- 
tion  and  operation  was  ascertained  by  a  man  named 
Foley,  of  Stourbridge,  England,  who  traveled  to 
Sweden  and  fiddled  his  way  into  the  affections  of 
the  workmen  at  the  mills,  where  he  took  mental 
notes  of  the  machinery  and  brought  them  to  Eng- 
land, where  he  established  a  factory. 

In  Jnly,  1790,  Thomas  ClitTord  patented  in  Eng- 
land a  machine  for  making  nails  from  the  preparra 
rod  by  drawing  it  between  rollers  having  cavities 
corresponding  to  the  shape  of  the  nail ;  and  in  De- 
comber  of  the  same  year  he  patented  a  proceia  for 
drawing  bars  or  plates  to  a  varying  tluckness  and 
cutting  the  nails  therefrom  by  a  punch.  Machines 
of  this  kind  were  in  operation  at  French's  factory, 
Winebumc,  Staffonlshire,  England,  in  1792. 

Cut-nails  were  tirst  made  in  this  country. 

About  1775,  Jeremiah  Wilkinson  of  Cumberland, 
R.  I.,  cut  tacks  from  plates  of  sheet-metal,  and  af- 
terward made  nails  and  spikes  in  a  similar  manner, 
forming  the  heads  in  a  vise. 

Ezekiel  Reed  of  Bridgewater,  Mass.,  in  1786,  in- 
vented a  machine  for  cutting  nails  from  the  plate, 
and  in  1798  obtained  a  patent  for  cutting  and  head- 
ing them  at  one  oiieration.  Benjamin  Cochran  had 
also  constmcted  a  machine  of  this  kind ;  and  Josioh 
Person  of  New  York,  in  1794,  patented  a  machine 
for  cutting  nails  from  the  sheet. 

Perkins's  machine,  invented  1790  and  patented  in 
1795,  is  said  to  have  been  capable  of  making  200,000 
nails  per  day. 

These,  anil  Odiorne'a,  which  embraced  some  im- 
provements upon  them,  attracted  great  attention 
in  England,  where  they  soon  came  into  extensive 
use. 

At  the  close  of  the  century,  23  patents  had  been 
granted  for  improvements  in  nail-machines. 

In  cutting  nails  from  the  plate,  it  is  an  object  of 
primary  importance  to  avoid  waste  of  metal.  This 
IS  elTected  either  by  rotating  the  plate  180°,  or  by 
changing  the  angle  of  the  cutter  at  each  stroke,  cut- 
naiU  univerfAlly  being  made  slightly  tapering  in  one 
direction.  For  this  purpose  many  varying  forms 
of  feeding-device  have  been  invented,  a  few  of  which 
are  illustrated. 
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In  Fig.  3286  the  feeding  is  done  by  hand,  the  plate  i  moved  sidewayn  and  presented  to  the  action  €t  tho 
being  turned  by  the  operator.    A  lever  operated  by  lever  b,  by  which  the  head  is  formed, 
an  eccentric  on  the  shaft  works  the  cutter  inclosed      In  the  machine  (Fig.  3287),  two  nails  are  cat  from 
in  the  box  a,  forming  the  nail-blauk,  which  is  then  I  the  sheet  at  once.    On  the  forward  movement  of 


Naa  maUng  MaeUiu. 


the  panch  I>  a  projection  is  made  to  come  in  contact 
with  an  inclined  block  on  the  a|>ring  so  as  to  force 
the  latter  against  the  blank  while  the  punch  is  oper- 
ating. The  spring  is  held  in  poaition  by  %  locking 
lever  e  nntil  the  punch  is  withdrawn,  when  a  re^-ip- 
rocating  stud  /comes  in  contact  with  an  arm  on  the. 
locking  lever  and  releases  the  spriDS.  The  linf^rs 
J/  which  push  the  blank:i  between  tne  gripp<-i  i\n- 
held  in  reciprocating  boxes  t  by  springs,  so  ^is,  i.i 
alide  if  any  undue  resistance  is  met.  The  gi'i[<iii'i'.^ 
m  m'  bold  the  cut  blanks  in  position  with  the  lur^e 
ends  projecting  far  enough  for  the  headers  form 
the  heads. 

The  illustration  shows  two  plan  views  in  diir-rMiit 
positions  of  the  parts,  and  also  a  vertical  lon^ltitiLi- 
nol  section. 

In  Fig.  S288,  the  nail-plates  are  placed  in  a  "hot 
O,  from  which  they  are  delivered  to  the  hollon-  cyl- 
inder  C  C,  and  fed  forward  singly  by  the  baijrl-i:dr- 
rying  rollers  p  ;  to  the  cutters.  The  cylinder  'ia,  by 
means  of  gears,  moved  half  round  after 
each  cut,  being  withdrawn  from  the  cutters 
by  a  cam  movement. 

In  Fig.  3289,  the  nail-blanks,  previously 
headed,  are  fed  to  the  upper  pair  of  rolls, 
which  reduce  the  size  of  the  body.  The 
head  is  then  seized  by  the  second  pair,  ar- 
ranged transversely  to  the  first,  by  which 
it  is  still  farther  reduced,  and  so  on  sue- 
oeesively,  until  the  last  pair,  by  which  the 
nail  is  perfected,  is  reached.    Each  pair  is 

Cvea  to  correspond  with  the  intended 
1  of  the  nail,  the  grooves  successively 
deemnng  in  aize  from  first  to  last.    The  snccesdve 
pairs  of  rollers  act  vpou  alternate  faces,  the  rolls 
a  Oj  eta.,  boiug  at  right  angles  to  their  alternates. 


Wickersham's  nail-machine  produces  a  nail  point- 
ed like  a  chisel  and  tapered  throughout  its  whole 


length.  A  sht^  of  metal  from  20  to  S5  inches  wide 
presents  its  edge  to  a  series  of  cutters  arranged 
around  the  periphery  of  a  cylinder  which  cut  siinnN. 

taneonsly  a  row  of  nails  from  the  entiie 
edge  of  the  sheet.  The  nails  are  cut  and 
headed  at  one  operation. 

In  Ward's  machine  (Fig.  8290),  for  mak- 
ing horseshoe  or  other  wrought-iron  nails, 
the  rod  p  is  automatically  drawn  by  roll- 
ers through  the  furnace  A,  where  it  is 
bnmght  to  a  forging  boat,  and  is  present* 
ed  to  the  action  of  hammera  while  snp- 
ported  by  an  anvil.  The  hammers  are 
operated  by  crank-arms  and  levers,  which 
withdraw  them  from  the  iron,  and  at  the 
proper  moment  permit  s|)riQg8  to  act  iiixin 
them,  forcing  their  acting  faces,  which 
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»n  grotnred  to  iiait  the  shBpe  of  the  nail,  into  con- 
tact with  the  red-hot  rod,  which  u  thus  hammered 
on  all  four  sides  at  once. 

NIaU-pUta  Sheaz*.  A  machine  for  cutting 
nail-plates  into  suitable  lenstha  to  form  nails.  The 
plate  is  laid  on  the  cutter-mock  a,  and  fed  forward 
at  each  upward  movement  of  the  cutter  b  a  distanuu 
etiual  to  the  lensth  of  the  nail  to  be  cut,  fram  2  d.  to 
sod. 

nr-m. 


Nail-FlaU  Shtm. 


The  cntter  is  reciprocated  in  grooves  in  the  stand- 
ard  crank  attachment  to  the  By-wheel,  its  down- 
ward moTenient  taking  off  a  slip  from  the  end  of  the 
pUte.    The  strip  is  received  in  a  small  car  beneath. 

NaU-aola'aora.  Small  scissors  having  files  on 
the  sides  and  used  for  trimming  thn  fingpr-nails. 

Nain-sook'.  (Fairic.)  A  thick  sort  of  jaconet 
muslin,  plain  or  striped,  formerly  made  in  India.  — 
Webbter. 

Na'k«d  rioor'lng.  The  parallel  floor-joists,  un- 
boanled. 

Na'kar.    (Jlfusic.)    A  kind  ofkettle-dram. 
Nuukaen'.   Originally  a  labrie  made  from  cot- 
ton of  a  yellow  color  ^fUMjiptunv  nligtamm)  and  ex- 


ported from  Nankin,  China.    It  is  now  made  of 

wliite  cotton,  dyed  by  oak  bark,  amotto,  alum,  etc, 
ami  sent  from  England  to  CUna.    A  part  ia,  no 
tlutibt,  reshipped  in  curious  packagea  witli  th«  name 
•jf  li  upon  it 
Nap.   1.  The  pile  of  cloth. 
•  2.  The  down  of  a  hat 

8.  Napt.    The  loops  of  velvet  which  atB 
cut  to  make  the  pile, 
[pi  Naphtha-Una.  A  substance  formed  dur- 

!^      iog  the  destructive  distillation  of  pic-ooaL 
1         Ni^ib'tha-lU'lns.   The  enriching  of  poor 
R   D       or  carbureting  of  air,  by  pusing  either 
j    WKf^  throng  naphtha  or  coal-oil. 

Na'pien  Bonaa.  Instruments  invented 
li>  papier  for  performing  some  of  the  faudamental 
nil'  B  of  arithmetic  by  a  mechanical  proceas.  Thi-y 
iii  iy  be  made  of  bone,  ivory,  horn,  or  wood.  There 
iirv.  Sve  of  them,  and  the  face  of  each  ia  divided  into 
iiniii  equal  parts,  each  being  subdivided  by  a  diago- 
ii  < :  line  iottt  two  triangles.  In  thfse  ctHupartments 
i^auares  the  numbers  of  the  multiplicaUon-taUe 
itn  tnaerted,  the  units  or  rif[ht-hand  figures  being 
{.•Tsoed  in  the  right-hand  tnanglea,  and  the  tens  in 
til.  left. 

'Jonas  Moore  tolls  me  the  mighty  use  of  Napier's 
bones,  so  that  1  will  have  a  pair  presently." — Pe- 
PYs's  Diary,  1667. 

They  were  first  described  by  the  inventtw,  John, 
Lord  Napierof  Uurcheston,  in  his  *'  Rabdologin  aen 
Nalnerationes  i>er  viigulas,  Libri  duo,"  ed.  1617. 

A  BOOB  dU,  with  NaBler^  boM, 
ADd  nvenl  eoBstiUBtton  stoBM  >' 

UmamtM. 

ITa'Dlar'a  Com'paaa.   A  draftsman's  corapasB, 

to  one  leg  of  which  is  pivoted  a  plain 
point  and  |)encil-holder,  and  to  the 
other  a  plam  point  and  jien.  These 
fold  in  between  the  It^  ao  that  the  in- 
strument maybe  earned  in  the  pocket 
without  inconvenience. 

Hap'plng.  {Hat'making.)  A  sheet 
of  partially  felted  fur  in  a  stage  between 
the  operation  of  the  bow,  which  first 
distributes  the  fur  in  a  light  layer,  and 
the  battery  at  which  it  ia  united  to  the 
hat-body.  It  becomes  the  nop  of  the 
hat,  which  is  raised  by  carding  and 
shorn  to  a  length. 

Najp^ptne^na-cUna'.  A  machine 
for  raising  the  nap  or  pile  on  woolen  and 
cotton  fabrics. 

Fig.  8298  illnstnites  an  improved 
form-  In  this  the  cloth  a  a  a  is  drawn 
between  the  roller^i  b  c,  passing  around 
the  roller  d,  then  between  the  rollers  c  e, 
and  over  the  small  roller  /  to  a  recepta- 
cle. These  rollers,  as  well  as  the  nap- 
ping-cylinder  g,  are  driven  by  the  ahait  JWv**''* 
rt,  which  carries  two  eccentrics  running 
loose  upon  it.  The  inner  one  of  theae  is  attached  to 
the  gear-wheel  t  on  the  napping-eylinder,  which 
meshes  with  the  internal  gear  j,  causing  an  inter- 
mittent rotary  motion.  This  movement  causes  a 
reciprocating  motion  of  the  arm  k  slotted  at  it', 
the  latter  of  these  slots  receiving  the  pivoted  rod  L 
which  is  adjustably  attached  to  a  lever  m  (indicated 
by  dotted  lines)  provided  with  a  mring-pawl  that 
engages  with  teeth  on  the  central  roller  e. 

In  the  operation  of  the  machine^  at  each  revolu- 
tion of  the  driving-shaft  the  napping-cylinder  is 
moved  slightly  forward,  remaining  momentarily  sta- 
tionary while  the  roller  d,  which  presents  the  el<rth 
to  the  napping-earda  or  teaaeU  <m  the  peripheiy 
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g,  u  moved  eccentrically  back  and  forth  toward  and 
^om  them,  the  ratchet  device  causing  at  the  aame 


Ajqppwr-JlaeUii*. 


time  a  partial  reTolation  of  the  roller  c,  and  prment- 
ing  to  tae  action  of  the  cards  a  width  of  cloth  equal 


In  Fig.  3294,  the  rolla  C  B  carry  an  endless  band 
of  thin  shcet-nietal  stenciled  with  tigures  of  any  de- 
sired pattern.  The  fabric,  which  pames  between  the 
roller  S  and  the.  endless  band,  is  only  exposed  to 
the  action  of  the  napping-carda  or  teasels  on  the 
surface  of  the  cylindbr  J)  at  those  points  where  the 
metal  has  been  removed  from  the  baud ;  conse- 
quently, those  parts  only  are  napped,  the  rent  of 
ita  surface  remaining  plain. 

A  shearing-device  0  of  the  ordinary  kind  may 
also  be  attached  to  the  machine. 

ITap-warpw  {H^eamiig.)  Pile-warp.  In  fustian 
weaving,  the  upper  waip  covering  the  main  warp  or 
nap. 

Nar-cotfio-aprmy  Ap'pa-ra'taa.  A  device  for 
producing  local  aneeathesia.  It  uunaista  of  a  bot- 
tle stopped  by  a  perforated  cork,  through  which 
passes  a  double  tube,  one  of  whose  extremities 
reaches  to  the  bottom  of  the  bottle.  Above  the 
cork,  a  tube  connected  with  a  hollow  sphere  of  india- 
rubber  acting  as  a  bellows  penetrates  the  double 
tube  and  communicates  through  an  aperture  in  the 
cork  with  the  interior  of  the  vessel.    See  page  d3. 

The  operation  of  the  bellows  causes  a  current  of 
air  to  descend  through  the  aperture  in  the  cork  last 
mentioned,  forcing  the  ether  or  other  anesthetic, 
with  which  the  bottle  is  partially  tilled,  to  ascend 
through  the  inner  branch  of  the  tube,  at  the  same 
time  causing  a  current  to  pass  through  the  outer 
tube,  driving  the  ascending  ttuid  before  it,  and  de- 
positing it  in  the  fonn  of  spray  upon  the  part  under 
treatment    See  Atouizkr. 

Nar'row  Cloth.  Woolen  cloth  under  52  inches 
width. 

Nar^row-fab'tio  Loom.  Or,  iiarrmc-imreloom. 
One  adapted  spcriRcally  for  weaving  ribbons,  tapes, 
bindings,  etc.  They  are  sometimes  shuttle-looms, 
but  usually  have  an  eye-pointed  needle  which  trav- 
erses the  shed  and  back  ajrain  between  mih' move- 
ment of  the  hamens.  In  the  example,  the  filling- 
thread  is  canieil  double  across  the  shed  by  a  recip- 

n«.  8296. 
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to  that  which  is  at  the  same  mo* 
roent  withdrawn  therefrom  by  the 
rollers  e  e. 

The  roller  d  admits  of  delicate 
adjustment  to  regulate  the  depth 
of  nap  raised. 

n  is  a  revolving  clearer  for  remov- 
ing fibers  from  the  napping-cards. 

Tour  seriea  of  the  mllers  are 
actuated  at  the  same  time  by  the 
movement  of  the  shaft,  so  that 
four  piecefl  of  cloth  are  napped 
■imnltaneoualy. 


Ndmw  Wart  Loom, 
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rocating  eye-pointetl  thread-carrier,  and  tlieo  locked 
at  the  opposite  selvage  by  passing  a  shuttle  'and  its 
thread  through  a  loop  of  such  lilliiig-thiead.  The 
loop  is  spread  by  the  movement  of  tiie  thread-carrier 
acro8.4  the  web. 

n  is  the  needle,  receiving  its  weft-thread  from  the 
bobbin  above,  d  d  are  the  frames  of  the  harness, 
operated  by  the  cams  shown  at  the  lower  left-hand 
comer  of  the  figure.  The  picker  motion  is  shown 
at  the  right,  and  conaists  of  a  beU-crank  lever  with 
connections  to  a  cam-wheel  and  the  needle-bar  at  its 
napective  ends.  ^  and  the  rollers  below  it  are  the 
take-up.  h  is  the  band-wheel,  through  which  mo- 
tion is  communicated  by  a  belt  from  a  prime  motor. 
See  also  Nredi,e-l<K)M. 

ITar'row  dago.  {Railroad-eiigiiuering,)  One 
leas  than  4  feet  8^  inches  in  width  between  the  rails, 
which  is  the  usual  distance  between  the  wheels  of 
locomotives  and  railroad-cars,  as  well  as  thuae  of 
ordinary  vehicles. 

Railways  of  this  description  have  been  in  opera- 
tion in  the  Pennsylvania  coal-region  for  more  than 
thirty  years,  and  have  attracted  great  attention 
within  the  past  few  years,  their  advocates  claiming 
for  them  much  greater  cheapness  of  construction, 
both  of  road  and  rolling  stock,  and  greater  economy 
of  running  expenses  than  can  be  attained  on  roads 
of  the  ordinary  gage.  Less  excavation  and  embank- 
ment is  necessary,  a  lighter  nil  is  employed,  and  the 
ears  are  made  much  lighter  in  pro|>ortion  to  the 
weight  they  are  capable  of  transporting.  The  nar- 
row eiges  actually  in  use'  vary  from  S  Teet  6  inches 
to  2  feet. 

The  ICaoch  Chunk  road  haa  a  gage  of  3  feet ;  this, 
the  Nesquehoniiig,  and  the  Corbondale  roads,  all 
narrow  gage,  were  among  the  first  of  such  gage 
constructed  in  this  country. 

Thr^  feet  six  inches  appears  to  be  a  favorite  gage, 
those  of  Queensland,  Australia,  India,  and  Norway 
beingall  constructed  of  this  width,  the  rails  weighing 
from  85  to  40  pounds  per  yard. 

Many  engineers  advocate  a  3-feet  gage  or  one  even 
narrower  for  some  purposes  or  localities.  The  nar- 
rowest in  actual  operation,  so  far  as  we  are  aware,  only 
two  feet,  is  the  Portmadoc  and  Festiniog  Railway  in 
North  Wales,  through  a  very  difficult  country.  This 
was  originally  designed  as  a  tramway  for  the  transpor- 
tation of  slate,  stone,  and  other  minerals  from  the 
hills  of  HerioneUuhire  to  the  sea,  but  has  since  been 
used  for  paasengeis  and  general  freight. 

Fig.  8296  represents  an  engine,  cdled  the  "  Little 
Wonder,"  employed  on  this  road-  It  weighs  19^ 
tons,  and  was  first  tested  by  a  train  854  feet  in 
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length,  consisting  of  90  slate  and  7  passenger  can, 
weighing  75  tons,  constituting  in  all  a  load  of  94^ 
tons,  which  it  drew  at  a  speed  varying  from  14^  to 
26^  milea  an  hour.  Some  of  the  curves  on  this  load 
have  a  radius  of  but  1  j  chains.  It  is  stated  that  an 
engine  and  tender  weighing  together  only  10  tons  is 
also  used.  The  passenger-cars  weigh  30  hundred- 
weight each,  and  carry  12  passengers. 

This  is  an  extreme  example.  Most  of  those  of 
more  recent  date  in  this  eountir  are  3-feet  gage. 
The  locomotives  and  can  are  similar  in  general  con- 
struction to  those  employed  on  wide-^pige  load^ 
but  much  lighter  and  of  greater  capacity  in  pro- 
portion to  their  weight ;  a  four-wheeled  house-car  on 
some  Western  roads  weighing  4,  OOOand  carrying  8,000 
pounds,  and  costing  f  185  to  S  200.  The  passengCT- 
can  seat  30  passengers,  cost  9 1,000  and  ufiwaid,  ac- 
cording to  style  and  finish.  The  locomotives  weigh 
from  8,000  to  12,000  pounds,  and  cost  $4,500  to 
9  7,000.    The  rait  weighs  32  pounds  to  the  yard. 

It  seems  to  be  conceded  that  for  short  roads  and 
those  required  to  accommodate  but  a  moderate 
amount  of  traffic,  the  narrow  gage  ix>$sesses  a  de- 
cided advantage  in  point  of  economy,  but  for  long 
roads  transporting  a  large  amount  of  freight  and 
passengers  and  requiring  high  speed,  4  feet  8^  inches 
IS  by  no  means  too  wide  a  gage. 

Nar'tow-ing.  {KniUiyig.)  .Contracting  the  fab- 
ric by  throwing  two  stitches  into  one. 

Nar't^ez.  {ArchUedure.)  The  first  section  in 
the  Roman  basilicas,  set  apart  for  monks  and  women, 
and  devoted  to  cei-taiii  religions  ceremonies. 

JTa'sal  Ir^l-ga'tctf .  Asytingefornasaldonehes. 
In  the  illustra- 
tion, the  indue-         ^  3MT.   -,  . 

tion     stem    is  U^^^ 
shown  detached,  '  "  ' 

and  the  ejection 
end  has  a  conoi- 
dal  nozzle  to  fit 
the  nostril. 

Na'aalSpeo'- 
u-lum.  (Surgi- 
cal.) An  instru- 
ment fordistend- 
ing  the  nostrils 
to  expose  the 
mucous  mem- 
brane of  the 
nose,  and  enable 
explorations  and 
operations  in 
cases  of  ])oIypus, 
etc.    See  SpeculdmT 

ITat^ale'.-  (SiirgieaJ.)  A  pessary  of  wool  or 
cotton  imprcoiated  with  a  medicament  for  intro- 
duction into  the  vagina. 

Nafu-ral  Steel  A  steel  obtained  directly  ftom 
the  richer  and  purer  kinds  of  ore  by  reducing  them 
with  charcoal  and  refining  the  cast-iron  thus  pro- 
duced, so  as  to  deprive  it  of  a  part  of  its  carbon. 

It  is  principally  used  for  nuking  hies  and  other 
tools. 

It  is  frequently  temted  German  stee),  being  Iai;gely 
produced  in  Germany. 

Na'tnre-pilnf  log.  A  process  in  which  impres- 
sions which  may  be  printed  from  are  obtained  from 
objects,  such  as  leaves,  fibers,  lace,  eto. 

In  one  method  the  olgect,  such  as  a  fern  frond, 
is  placed  between  a  steu  plato  and  one  of  heated 
lead  and  subjected  to  a  strong  pressure,  fonning  an 
exact  intaglio  copy  in  the  lead  nom  which  impres- 
sions are  taken.  This  proceaa  ms  introduced 
Aaer  of  Vienna. 
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A  procnss  allied  to  the  nbove  consistfi  in  the  ap* 
plication  of  successive  layent  of  gutta-percbA,  —  to 
fossil  fishes,  for  iiutanee,  —  and  a  moul  oblaiDed, 
whidi,  being  submitted  to  tbe  action  of  a  voltaic 
battery,  is  coated  with  copmr,  fonniiig  a  p1at«  on 
which  all  the  markings  of  tne  fish  are  obtained  in 
relief,  the  plate  being  nseil  to  obtain  impressions  by 
tile  ordinary  typt^n^phic  printing  process. 

By  a  third  method  the  grain  or  markinjp  of  wood 
are  tranaffirred  liirectly  from  the  wood  itself  to  paiier, 
cotton  cloth,  etc.  The  wood  is  wetted  with  dilute 
ao^  and  laid  on  tbe  material ;  pmtaare  transfers  the 
mariunn  of  the  wood  to  it,  and  it  is  then  moderately 
heated,  Driugiiig  out  the  colors. 

One  wetting  imffices  for  twenty  or  thirty  im[av8- 
sions. 

Nao-ro-pom'e-ter.  (Nauticai.)  An  instru- 
ment for  measuring  the  amount  of  a  ship's  heel  or 
inclination  at  aea. 

N«atl-oal  A-lum'.  See  Fo»-alarm  ;  Bilob- 

WATBU  AlAUU  ;  ICEBBRO-ALARH  i  SHOAI/<AbARlI. 

VKiiti-oal  Ap-pU'an-cvB.    See  — 


Boot-tenilBS 

Bower. 

Bow-Cut. 

Bo«-iAC* 

BowUna 

BowHmMdle. 

Brarat 

BrMt-pandnt 
BnlL 

BnuttalL 
BimaloB 
BrauMbrt. 
Biiaie. 
BrtdV 


AttaMBB. 

Alarm. 

Audior. 

Anchor- bklL 

Anoboc  Diag 

Aacbor  Drift 

AbdInk  HmhriMBi 

Ancbor-trippw. 

Apostka 

AppwaL 

Amuc. 

Baek-iMfc 

Bmek-wtmj. 


BatanaHwf 

BdM-ihoTCL 
BsUoonJOl. 


Bmpob. 
Bmt. 

rint  lilnnanin 


B»UodL 
Bm>. 

BdaariiiHln. 
BdMrnor- 

Bnd. 
Berth. 
BIbte. 

SEMratar  (OidiazBK. 

WCt-hMd. 

Btonacla. 
BM'a^Ml. 
BltUr-«ad. 
HUB. 

BltMonwr. 

nm. 

Biwrstnlns 

Bttml. 

Koek. 

Biocfc  sal  tadilB. 

BtabbMOT. 

BlabbM^padB. 

Boaidfag^Mttlnfi. 

Boat. 

Boat-dataehlof  apparatiu. 
Boat-taook 

Biwt-knrarfnc  appaiatos. 
Bob-M^. 

BolrtH-. 
Bolt-rope. 

BoDBTMtnm-nitoeD. 

Boanat. 

Boobj-hatch. 

Boom. 

Boom-hoB. 

Boom-jlg^cr. 

BooqUq. 


BtMklma 

BnUtmpi 

BuirMora. 

Bamkln. 

BonlMK 

BuBtltataL 

Bnoj. 

Booj-ropa. 

BuiSBe. 

Burr-piunp. 

BartoD. 

cable. 

CabUM(rippar. 

Cabl»£)ok. 

Cabl»4ilppn. 

UhlMhagHa 

(UlB-Moppm. 

CabnnUL 

Cut- Mock. 

Cftntiek-qaain. 

Cap. 

OapataiL 

Card. 

CanantDC 

OaiK^aS. 

Oaifo^arfc 

Canfck-bBud. 

OkcTlck-Utt. 

GaL 

Oat-Uoek. 

CatheacT^ 

Cat-hodi. 

CatVpaw. 

Center-board. 

Chaflng-itear. 

Chatn-coblo. 

Chalo-hook. 

Cbaln-Uner. 

Cbala-ptunpt 

Chain -atoppar. 

Chttkm 

Chew-tne. 

Cheat -rope. 

ChlDM. 

Ghintlac-Iran. 

Claal. 

Ctaw. 


I  Ctaw-fpnafc 
I  Glair-Uiw. 
I  CUtieb. 

CUncthbic. 
I  CloT«-hltch. 

Coat. 

Collar 

Connander. 

Compaaa. 

CompraaaOR 

ConclmUtic-niia 

Con  trailer. 

Cork->Kket. 

Coaatar. 

CoimteT-bnNe, 

Con  MM. 

Craae. 

Creeper. 

Cringle. 

CroM-dMcka. 

Oraaa-Jiek  jraid. 

Croaa-traa. 

Croteb. 

Crow'a-DwI. 

CmppeMbala. 

Ctiddjr. 

Ca& 

Davit 

Dead-eya. 

Deadhead. 

Dead-ll«hL 

Dmd-aboaaa. 

Daek. 

Deep. 

Daap  amllaa. 

Dolptaln. 

Dolphlii-atrikez. 

DovtiluuiL 

DraUar. 

Dia» 

Dnf-ancboB 

DrifMnebar. 

D;jftH«U. 

Dvlrar. 

Drag. 

Drum-head. 

DuDoaga. 

brlas. 

BkeMebMT. 

BhcMelcg. 

Bnphioe. 

KvMBllaa. 
rair4aadBr. 
Pake. 

Ml. 

VaUaodlaeUa. 
^anoy-Una. 

Faaf 

Faodar. 

FM. 

ITM  IwiMwr 

niUna. 
Flab^darll 
nab-ML 
Flake. 

Fleet 

Tlemtah  aja- 

riambh  horm. 

Floadnx-anchor. 

FljtnfSb. 

Flylni-Jtb  bocMB. 

Fogauim. 

Foot 

Foot-rope. 

Fore-and-aft  Mil, 

Fore-ganger. 

ForeruaueK 

Fothering. 

Fox. 

Flapping 

Furling. 

Oaff. 

Qallowa-bltt. 

Oammoniog. 

Oang-board> 

Oang-caak. 

Oangway. 

Qarland. 

Qanet 

Oaakat. 

QirtUna. 


OooaalMok 
Qooaa-wlnga. 

Oorv. 

GialUog. 

Grapnar. 

OrappUng-lnms. 

Oia*to» 

Gripaa. 

OnNaaiat. 

Orouiid-tackle. 

GucM-rope. 

Gatter-lwdgo. 

Gut. 

Haiaer. 

Halyaid. 

llanunook. 

Hand-lead. 

Hank. 

llamaaa  catfc. 
Harping. 
Ha  WW. 
Uawae-block. 
Bawiar. 
ilawier-olaiup. 
Uaad 
Haadrftat 
Head-ropa. 
Ilead-i^ 
Heart 
liGcl-ehaln. 
Ilael-npa* 
llltcb. 
Iloi-flrama. 


Hood. 
Hoop. 
Hoiaa. 

llotaesboe-ruk. 

Hardnv.lron. 

Ilounduic. 

llounte 

UonalDf. 

Housa-UiM. 

loe-aaohor. 

Ice-baam. 

Intaanl. 

Jaek-Uoek. 

Jadt-eroaa  tws. 

Jack-laiMar. 

JackataO. 

Jack-ataar. 

Jam 

Jeer. 

Janal-Uo*. 
Jcw<S-bavpi 

Jib. 

Jib-boom. 

Jigger. 

Juiy-mait 

Keeldliis. 

Kadge. 

Kennat 

Kentladia. 

KafcL 

Kita 

Knlghta 

Kniula. 

Knot 

laeliw. 

Ladder. 

LtddcT-way. 

kpjatd. 

lAiboavd. 


Larirat, 
Utehtng. 
ktaen-aalL 
I^-Jaek. 
Lead 

Tiwlinf  wart 

Uak-bMaMt. 

Laak-elgnaL 

Lea-boanL 

Leech. 

Leech-line. 

Laaeb^opa. 

Lee-Bmg. 

Laafcnnca; 

Laeway-iadleator. 

life-buoy. 

Ulb-tina; 

life-praaorrer. 

Lift. 

Unk-wormlog. 
Itaard. 
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■fiilialt. 

Log-book 

RlBK-UU. 

LoggvrbMd. 

RipplDg'^na. 

U«-Clui. 

Rowb. 

Log-line. 

Roband. 

RoUlng-tMkla. 

Loom. 

Bope 

Lubbar'a  hate. 

Rope-yarn. 

Lair. 

RouKb-iKM. 

Lnir-taeklo. 

Rounding. 

Laff  upoD  Inft 

RowL 

Lns-Mll. 

Rowlock. 

Howport. 

>l>Un. 

Rotal. 

Muking-lroB. 

Rubber. 

Rubblng-pHBch. 

UMi-rapc. 

Rudilar. 

Mulu  Mid  dMpa. 

RuJder^halne 

Miriliw. 

Hudder-peodaat 

MArlln»«pllM, 

Ruooer. 

MutliMt. 

KuD  n  1  Qg-riS^bil. 

kUrtingalo. 

BailiUe. 

MuL 

Bail. 

Uut-hoop. 

'  Satl-etutefa. 

Mxt-acnper. 

Sail-book. 

Mat 

8all-boop> 

Baucer 

Mltwn. 

Ban-all. 

Mcinkey-nU. 

Score. 

Moon-nil - 

Bootaman. 

Moaring-««{nl. 

Scraper 

MODM. 

Bcrew-inooring. 

Naatle&l  ■IgiiBll, 

Bcrew^teariag  uBUKtoiL 

Bcull. 

Nipper. 

Beupper. 

Nock-ou. 

Scuppei^boae. 

Noniwn. 

Beupper-takther. 

Nun-booj. 

ScuppeMboot. 

Ou-ktek. 

Seam. 

OuUuwl. 

Btaway-nMMnr. 

Outrinar. 

KeUlDg. 

Selnge. 

(^•t*r-i*ke. 

Belragee. 

Bennlt. 

PKlatar. 

Serrlng 

SerrJog-malM. 

P>lin. 

BeUee-aall 

Srtting-poto. 

PkmUng-iiMebliM. 

aback  la. 

PuclOM. 

8hackl»«n>w 

Pvrsl. 

Bhe«r». 

Pnml-rapa. 

Bhentt-ahank. 

PartDsr. 

Bheei^batter. 

Puiacb. 

BbefT  Iwbing. 

pMl-bUt. 

Bbae^.ma•(. 

Pawl-rim. 

Bbcet. 

Sheet-aaebor. 

Ptak: 

Bhlp'a  pendulnm. 

Pe&BKDt. 

Bboal-iadkmUir. 

PiD-imck. 

Btaot-plug. 

PlunuHt. 

SbooUeror-mntton  mU. 

Potnt. 

8broud<lMw«er-laId  topa> 

Pate  Burt. 

Sbrondi. 

Port, 

Bbrond-plato. 

PoiMMkte. 

Bbroud-tmek. 

Skeet. 

SklpadL 

Pnw. 

SkywOL 

Puddeolng. 

Bkj-aci^Mr. 

Pnoj. 

Slab-line. 

PuMtaaM. 

Slice. 

raUoek  ■hiDodi. 

*  Slldlngfiuttar. 

Qnant. 

Sling*. 
SllpSwok. 

QiurtM'. 

Bll|^«baokle. 

Unartu-bkKk. 

81)p.«topper. 

Ka«k. 

SmlUng-ftiM. 

Raddle. 

Smoke-MlL 

RatUnf  ud  boonlnc  Ion. 

SoaklDg. 

KeiiiDC-lrao. 

SootteK 

lUUIno. 

Bonndlng. 

Huvbook. 

Sounding  -appantu. 

Soundl  Dg-llne. 

K«ef-bend. 

Sonndlng-nd. 

ReeT-pofnt. 

Spaa. 

Reef-tackle. 

Span-block. 

ReemlDft 

Spanlib  barton. 

ReemlnK-beeUc 

Bpanlah  wIndlBM. 

RelteTing-tMkto. 

Spanker. 

Rhodingi. 

Spar. 

Rtamnb. 

Bpeck-bloek. 

Udge-iOM. 

Bpeed-lndkator. 

Spencer. 

SpldM. 

SpUu-taekto. 

TilleMDfe. 

Bpllling-Una. 

Ttlt. 

SpUce. 

Toggle. 

Bplldat^d. 

Top. 

SplMnMhadda.  * 

Top«haln. 

Spring. 
Sprit. 

Tttp-nllant. 
Top-bampar. 

Sprit-mil. 

To|^«M!rt. 

8pri^■al  yard. 

TopptDg-ilft 

SpuD-yani. 
8parl&ig.|lna. 

Towlng-Mdla. 

Train -tackle. 

BquMMKll. 

Trap-net. 

BMwIidB^lBlaft 

Tnterte-bouA 

Btutaid. 

Trarewi  tablfc 

Trawl. 

Tn«-imll. 

Staj-taekle. 

Tr».  tie-tree. 

BKun-ateering  appaiatn*. 

Triclng-liM. 

StMrtng-anpanUna. 
Steerlw-irtiBel. 

Trlatlc  wtMj. 
Tringor. 

Stem. 

Tripping-tine. 

Stem. 

Truck. 

Stam-ftU. 

Trundla^Md. 

Stemxbeeti. 

TniH. 

Stirrup. 

Trjr-aaU. 

Stop. 

Tuck. 

Stopper.  Cable 

Tnmbler. 

Stopper.  Rigging 

Turii'a  bead. 

Btorm-nlL 

Strand. 

Vndocklng. 

Strap. 

Uptaroe. 

Straj-llne. 

Vang. 

Straam-anchor. 

Telodmelei: 

StreaiM-caMe. 

TeamL 

Btreamar. 

Toyol. 

Stretcher. 

Wan. 

9tudding-MU. 

Wall-knot. 

Stiuup-niaat. 

Wapp, 

Submarine  tbaimosalar. 

Warp. 

iiinpportar. 

Watch  taekla. 

Snrm. 
SwA. 

Wat>r4Uichor. 

Water-Une 

Sweep. 

Watermnn'a  knot. 

8wlngliig-.bMiiB. 

WalM^. 

TabUng. 

Wheel. 

Tack. 

Wbcri-i^ 

Tackle. 

Whelp. 

TMk-taeUe. 

Whlpw 

Tall-tackle. 

WbipmtHwUp. 

TeU  tale 

Wht&wT 

Thimble. 

Wltieb. 

Tbimble^. 

WIndlaaa. 

Thole. 

WiDd-wlL 

Throat 

WIte-rape. 

Thrum. 

WDode»^rfofc 

Thnmb-elMt, 

Wood-lock. 

Thwart. 

Wormiqg. 

Tie. 

Taid. 

Tter. 

Tard-tadttak 

TiUar. 

Yoko. 

Nanti-oal  In'di-ca-tor.  An  instroinent  in- 
vented and  tlius  nanied  by  Hunter. 

It  consista  of  &  stand  supportinf  a  circular  plate 
of  polished  bnss,  about  14  inclies  lu  diuueter,  rep- 
resenting the  horizon,  and  marked  and  numbered  ac- 
cordingly with  the  pTDiier  divisiona.  The  horiion  is 
sunnoimted  by  a  semicircnlar  pUtc^  as  t  meridiin,  art 
at  ri^t  angles  to  the  plane  oi  the  hraixonU]  pkte, 
properly  divided  and  furnished  with  an  index  attached 
to  a  nonius  indicatinf;  minutes.  This  meridian  pUtr 
in  cut  out  at  the  center,  to  allov  room  for  a  pivot  or 
hinee  for  other  jtarts  of  the  indicator.  On  one  iHt 
of  tiie  meridian  are  placnl  two  qnadnnts,  and  at  tbr 
other  aidt!  one,  similirly  divided  as  tlie  meridian  sml 
famished  witit  a  simUar  ind«z  and  nonius.  TV 
quadrants  are  movable  on  a  pivot  or  hinge,  rinnf; 
Iierpendiculariy  from  the  center  of  the  utrizontRl 
plate,  or  agreeing  to  this  center ;  they  are  singly 
movable  on  the  pivot,  but  capable  of  being  attached 
at  any  relative  distance,  and  retained  in  that  pnti- 
tion  by  a  screw,  binding  together  tails  attached  for 
that  purpose.  To  the  east  and  west  points  oT  tbf 
horizontal  plate  is  attached  a  horary  cin-le  divided 
into  hours,  etc.  This  horarj'  circle  represents  the 
path  of  th«  sun,  and  it  may  be  furnished  with  a 
nonius,  as  the  other  parts  are'  This  circle  is  so  at- 
tached to  the  horizontal  {date  that  it  can  be  moved 
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KECK. 


parallel  to  it,  to  suit  the  san's  declination.  This  is 
effected  by  the  circle  being  attached  to  tWo  tani^nt 
plates,  which,  by  grooves,  slide  on  the  projections 
from  the  horizontal  pUt«  by  means  of  screws  passing 
throoxh  and  working  in  these  ^n:g*>*i^<>>^ 
lying  the  tangent  plates,  and  with  them  the  horary 
circle,  to  the  degree  of  die  sun's  declination.  This 
d^ree  is  indicated  on  a  scale  of  tangent  dinsiona  on 
the  tangent  {dates ;  and  as  such  taiuents  are  of  vari- 
ous lengths,  an  expanding  veniiflT  u  nsed  to  adjust 
them. 

ITaQtlpOal  Bi^nmla.  Signals  for  affording  cnm- 
mnnication  between  vessels  at  sea  or  between  vessels 
and  the  shore,  conust  of  a  system  of  flogs  of  variousi 
colors  for  nse  by  day  or  of  lanterns  at  night,  each 
separate  combination  and  arrangument  of  which  in- 
dicates some  phrase  or  sentence  that  is  or  may  be 
reijuired  in  din^ctfng  the  evolutions  of  a  fleet,  the 
movBrnents  of  a  sinsle  yeasel,  making  known  the 
wants  of  the  ship  which  displays  it,  or  in  replying 
to  signals  made  by  other  parties.  A  more  hmited 
number  of  signala,  stifficing  for  making  known  the 
most  pressing  necessities  and  for  guiding  a  vessel 
into  port  when  unprovided  with  a  pilot,  are  made  b^ 
the  use  of  a  single  flag,  attached  to  a  staff,  which  is 
waved  to  the  right  or  left,  held  vertically,  or  re- 
versed, to  express  different  meanings. 

These  combinations  are  depicted  in  books  and 
numbered,  so  that,  on  seeing  a  particular  signal 
hoisted,  a  party  in  possession  of  a  similar  book  can, 
hv  reference  thereto,  ascertain  the  number  of  the 
signal  and  its  meaning. 

Those  used  by  war-vessels  differ  with  each  nation, 
and  the  books  containing  them  are  covered  with 
canvas  lined  with  aheet-Iead,  so  that  in  case  of  cap- 
tare  by  an  enemy  they  may  hs  thrown  overboard 
and  sunk.  The  code  of  signals  adopted  by  the 
British  Admiralty  requires  the  use  of  fifty  flags. 

For  the  merchant  service  the  number  of  combina* 
tions  required  is  much  less.  The  code  introduced  by 
the  late  Captain  Marryatt,  R.  K.,  was  in  general  use 
nntil  1857,  but  is  now  soperseded  by  that  adopted 
by  the  British  Board  of  I'rade.  This  requires  the 
use  of  only  eighteen  flags,  by  which  20,000  Hignals 
may  be  made,  and  nnmhera  ui>  to  70,000  represented. 
These  numbers  are  printed  in  a  book,  and  to  each 
a  word  or  sentence  is  attached. 

Nan'tUns.  .A  European  form  of  diving-bell. 
It  rn^nires  no  snspeiuiou.    Water  admitted  through 


NautiluM- 


the  cock  a  into  the  pipps  b  b  flows  into  the  exterior 
chambers  e  e,  causing  the  apparatus  to  sink.  The 
workmen  enter  throngh  an  a^ierture  at  the  top,  closed 
by  an  air-tight  cover,  and  can  in  still  water  move 
the  machine  in  any  reanired  direction  bv  stepping 
on  the  gronnd-and  pastiing.  Air  is  condenapa  in  a 
reserrou  at  the  soruce  to  a  d^ree  somewhat  greater 


than  the  condensation  due  to  the  depth,  and  passes 
through  a  pipe  into  the  chambers  c  c,  rendering  the 
machine  speciflcnlly  lighter  than  water  and  enabling 
it  to  liit  stones  or  other  objects  below.  A  gage 
indicates  the  amount  of  lifting  power  attained  as  the 
air  is  admitted,  so  that  the  suj>ply  may  be  cat  off 
when  the  requisite  powur  is.  attained. 

Nau'ttJas-pro-pel'ler.  A  device  for  propelling 
ships,  so  named  by  Mr.  Ruthven.  A  lai;^  iron 
chamber  containing  water  is  placed  in  a  suitable 
jiart  of  the  ship.  This  contains  a  horizontal  turbine- 
wheel  rotated  Dy  a  vertical  shaft  from  the  tmgine. 
The  rotation  of  the  wheel  imiiels  the  water  through 
two  [jipps  outwardly  to  each  side  of  the  ship,  where 
it  escapes  through  two  nozzles  which  may  be  direct- 
ed either  toward  the  stem  or  bow  of  the  vessel,  caus- 
ing her  either  to  go  ahead  or  back,  as  the  case  may 
be.  This  motion  of  the  nozzle  is  rapidly  effected  by 
means  of  a  liaudle  on  deck.  The  two  nozzles  may 
be  pointed  in  different  directions,  so  as  to  cause  the 
ship  to  turn  on  her  center.  '  The  motion  of  the  tur- 
bine does  not  require  to  be  reversed,  the  backward  or 
forward  motion  of  the  vessel  being  entirely  con- 
trolled from  the  deck. 

The  aj>i»aratu8  has  been  tried  by  the  Britisb  Board 
of  Admiralty  on  the  "  Water  Witch,"  a  vessel  of 
800  tons.  The  result  was  a  success  so  far  as  a  rea- 
sonable speed  was  concerned,  but  the  device'wax  not 
regarded  as  equal  to  the  piddle  oi'  propeller  as  a 
means  of  propulsion. 

The  idea  is  very  old,  has  been  tried  a  nomber  of 
times,  and  proposed  much  more  often.  See  Hy- 
draulic Propeller. 

Nave.  1.  {Vehicle.)  The  central  portion  of  a 
wheel  from  which  the  Sjpokes  radiate.    See  Hub. 

2.  {ArehitKiure.)   Tne  main  body  of  a  chnreh. 

Na'veL  {Ordnance.)  A  perforated  lug  on  the 
under  side  of  a  carronade  wliicli  is  engaged  by  a 
through  bolt  and  thereby  secured  to  the  carriage. 

Na'vel-^ood.  (Shiptorighting.)  Ahoodwronj^t 
above  the  exterior  o[)ening  of  a  hawse-hole. 

Nebfnle-mold'ing.  {ArehUectun.)  An  oma. 
ment  of  the  zigzag  form,  but  without  an^es ;  it  is 
chiefly  found  in  the  remains  of  Saxon  araiit^Aure, 
in  the  archivolte  of  doors  and  windows. 

Neck.  1.  A  narrowed  portion  of  an  object  rela- 
tively near  to  the  end  ;  as  of  a  bottle,  an  axle. 

2.  {Chemistry.)    The  beak  or  rostrum  of  a  retort. 

5.  {Ordnance.)  a.  The  part  joining  the  knob  of 
the  cascabel  to  the  base  of  the  breech ;  called  the 
neck  of  ihe  ccmeabel. 

b.  The  small  part  of  a  gun  where  the  chase  meets 
the  swell  of  the  muzzle. 

4.  {Music.)  The  finger-board  between  the  head 
and  the  body  of  a  violin,  guitar,  beiyo.  Upon  the 
■oak  the  strings  are  pressed  by  the  Angers  in  play- 
ing. Some  neeki  hvrv/rdg;  the  guitar,  for  in- 
stuice. 

6.  {Are^tedure.)  The  narrow  part  between  the 
astragal  of  the  column  and  the  annulet  of  the  capital. 

8.  The  jib  of  a_  crane. 

7.  A  tubular  projection  to  lecave  a  collar,  as  that 
on  a  stove  which  receives  a  ^pe. 

8.  A  short  shaft 

A  diminished  portioii  of  a  shaft  when  it  reste  in 
the  bearing. 

9.  An  uitervening  and  connecting  portion;  ss^ 
the  ttsai;  of  a  bayonet  connecting  tiie  Uadt  and 

aoekH. 

10.  A  goose-neck ;  a  flexible  joint  between  a  hose 
or  pipe  and  a  nozzle, 

11.  {NoiUical.)  A  portion  connecting  the  collar 
on  the  yard-arm  and  the  iron  of  the  studding-sail 
boom. 
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12.  The  narrower  part  of  an  eiubraaun;.  The 
motilh  is  the  outer  or  wider  part. 

13.  {Metallurgy.)  The  coutracted  portion  of  a 
furnace  between  the  heating  or  melting  chamber  and 
the  stoat,  passing  over  the 

Naoklace.  (Nautical.)  a.  A  >trap  round  a 
nust  carrying  leading-blocks. 

h.  A  chain  to  which  the  lower  ends  <A  the  futtock- 
shrouds  are  secured. 

Neok-mold.  {ArdtiUetwn.)  A  amall  conrez 
molding  surroundinj;  a  colunm  at  the  junction  of 
the  shaft  and  capital. 

lleok-«trap.  {Hamm.)  a.  A  strap  round  the 
ueok  of  a  di-aft  horse ;  a  temporary  expedient 

b.  A  Ualtur  strap  around  the  neck.  A  part  of  a 
martingale. 

Nedk-41e  Re-taln'er.  A  ctaap  to  attach  the  tie 

to  the  neck  or 
rUt  W».  to  the  button 

of  the  neck- 
band of  the 
shirt 

Neck-tiea  are 
usaally  of  rib- 
bon or  Homc 
fabric,  but 
Bometimea  of 
RM*r  Seck-XU.  Tulcaoite,  as  in 

tig.  829d. 

In  Fig.  3300,  the  tie  la  sewn  to  an  elastic  plate, 
which  passes  beneath  the  collar  and  has  a  pair  of 


ng  8800, 


fig.  8801. 


elastic  jaws  proiecting  down- 
ward mm  its  lower  edge  to 
enibraoe  the  button. 

In  Fig.  8301,  the  forks 
straddle  the  button  attachment  and  the  wings  slip 

under  the  lap- 
Flg.  8802.  pel  of  the  Col- 


in Fig.  3302, 
the  slotted  re- 
tainer is  se- 
cured to  (he 
shirt  collar  or 
button,  and 
the  pin  at- 
tached to  the 
bow  or  scarf  is  caused  to  interlock  therewith. 

Neok^-twine*.  (Ji^eamttg.)  In  liuicy  weavlne, 
sma^l  strings  by  whidi  the  yia&t  are  connected  with 
the  eompoM-board. 

n*.  8808. 


Xtdc  Yokt  tavt  Simpi. 


Neok-7ok«.  A  bar,  usually  of  wood,  by  which 
the  end  of  the  tongue  of  a  wagon  or  carriage  ic  snp- 
ported.  The  brmat-Urapa  or  chaiju  pass  throng 
the  rings  on  the  liames,  or,  in  the  case  of  carriages, 
the  straps  pass  around  the  lower  part  of  the  collar. 

Animals  in  ancient  Egypt  were  univeraally  at- 
tached to  their  work  by  yokes.  This  wsA  the  case 
with  horses,  asses,  or  oxen,  to  wagons,  chuiot^  or 
fanning  implements. 

In  a  modified  form,  hinged  plates  are  dasped 
around  the  neck-yok^  and  the  central  clasp  Jiaa 
plates  perforated  to 


receive  the  end  of 
the  tongue.  Leath- 
er is  ucloeed  be- 
tween thetwo  plates. 
The  end  straps  are 
secured  to  the  neck- 
yoke  by  metallic 
Straus. 

Tne  cut  shows  the 
several  parts. 

Fig.  3304  shows  a 


nc-880«. 


draft  neck-yoke  in  which  the  collars  are  braced  t> 
gcther  and  to  a  rod  which  is  secured  to  the  tongue, 
so  that  the  draft  is  by  the  latter,  dispensing  with 
traces. 

Nee'dle.  1.  A  pointed  instrument  foe  canying 
a  thread  through  a  fabric,  leather,  or  paper.  It 
usually  passes  through  the  fobric  and  drags  the 
thread  after  i^  but  it  is  otherwise  with  eye-poiiited 
needles,  such  as  racking-needles,  and  those  in  sew- 
ing-machines.   The  last-meutioned  are  really  awla 

Keedles  of  bone  arc  found  in  the  caves  occupied 
by  the  ancient  inhabitants  of  France  duiing  the 
stone  period,  and  the  same  material  is  in  nse  amn^ 
uncivilized  tribes  at  the  present  day. 

The  needles  of  ancient  I^'pt,  as  described  by 
Wilkinson,  are  of  bronze,  and  no  eye  is  appateot  ie 
his  iUustration  of  them.  It  would  rather  seem  that 
the  thread  is  attached  to  a  circular  depreSKion  near 
the  blunt  end.  It  would  be  hardly  reasonable  to 
doubt  that  they  had  needles  with  eves.  We  know 
from  Scnpture  and  secular  history  and  from  the  tapes- 
try that  has  survived  thirty  centuries  that  thej  wen 
skillful  and  painstaking  seamstresaea. 

"A  wamaBanMtBotnMrtantheaabbatk 
WWt  a  BMdto  tint  Bh  >B  ir*.> 


The  Phrygians  and  Hebrews  held  fine  needlewoA 
in  high  estimation.  Needles  of  bronze  were  aaed 
by  the  Greeks  and  Romans,  are  described  Fliny, 
and  have  been  found  in  Hercnhmenm. 

The  history  of  art  progress  dnring  the  Hiddle 
Ages  is  a  blank,  bnt  we  find  that  needles  were  man- 
ufactured at  Nuremberg  in  1370.  The  history  d 
their  manufacture  in  England  is  involved  in  doubt, 
bnt  it  is  said  to  have  been  introduced  about  1613- 
46,  either  b^  a  Spanish  negro  or  a  native  ei  India, 
who  died  without  disclosing  the  secret  of  his  pro- 
cess. It  was  recovered  during  the  reign  of  Eltzawth, 
by  Growse,  a  Qerman. 

In  1650,  Christopher  Greening  and  a  Mr.  Dtma 
efitablished  needle-factories  at  Long  Crendon,  neu 
Redditch,  and  were  soon  fc^owed  other  needle- 
maken  from  London. 

Redditch  is  yet  the  great  center  of  the  En^ish 
needle  mannfacture. 

The  earliest  needles  were  "square-eyed,"  that 
shape  being  most  readily  prodnced.  "Drill-eyed" 
needles,  after  many  unsuccessful  attempts,  were  int 
brought  out  in  1826.  The  burnishing  machine,  ia 
which  the  needles  are  strung  on  a  steel  wire  to  which 
rapid  revolution  is  imparted,  was  introduced  two 
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yean  later.  By  this,  &  IwMitiftil  Antah  is  imputed 
to  the  eye.  The  process  of  hsrdeniDff  them  in  oil 
wu  introduced  in  1840,  water  hsring  oeen  previoos* 
ly  used  for  this  purpose,  which  ckused  a  larjp;e  pro- 
portion of  them  to  become  crooked,  requinng  the 
services  of  a  laige  number  of  workmen  to  straighten 
them.  These  oeing  thrown  out  of  employment  by 
the  new  proeeas  made  a  liot  and  drove  its  introducer 
ont  of  town,  but  it  was  finally  generally  adopted. 
A  similar  disturlmnce  had  taken  place  in  1830,  on 
the  introduction  of  the  stamping-machine.  The  ma- 
chine for  pointing  is  of  still  more  recent  introdaction. 

A  nradle  with  a  point  at  each  end  and  an  eye  at 
the  middle  of  its  length  was  patented  in  England  in 
the  year  1755,  for  haud-aewing  or  embroidering,  the 
patentee  describing  it  as  used  by  holding  it  witn  the 
bngera  at  the  middle  of  its  length,  so  that  it  will 
not  require  taming.  In  1829  it  was  saccessfully  in- 
troduced iuto  an  eibbrotdering-machine,  which  isstill 
in  extensive  nne.  As  many  as  one  hundred  and  thirty 
such  needles,  worked  by  pincers  on  opposite  aides 
of  the  fabric  to  be  embroidered,  are  used  in  a  single 
machine.  In  1842  a  sewing-machine  inventor 
adopted  the  same  kind  at  needl^  and  soma  others' 
have  made  sewing-machines  with  such  needles,  bat 
no  such  machines  have  ever  been  successful. 

The  accompanying  cut  shows  a  number  of  pat- 
ented needles,  some  with  eyes  near  thdr  points^  some 


having  means  of  slipping  the  thread  into  the  eye 
without  reeving. 

Needles  are  known  as  sharps,  behoeena,  hlwiUa,  ac- 
cording to  the  relative  fineness  of  their  points. 

The  so-called  goldm-eyed  needles  are  tinted  by 
dippin^i  an  ethereal  aolution  of  gold. 

Thenher-eyed  needles  are  not  really  silvered,  but 
the  silvery  hue  is  given  by  a  peculiar  polish. 

The  blue-pointing  is  a  dark  ]wlish  effected  by  ap- 
plying the  needles  to  a  revolving  stone  of  a  liluish 
color. 

The  drUled-eyed  needles  have  the  eyes  finished  by 
a  counteraink  drill,  the  eye  end  heti^  preriotudy 
softened. 

Bell's  needles,  English  patent,  are  made  of  steel, 
ead  in  sand  molds. 

The  mode  is  ^rticnlarly  intended  for  bodkina, 
fish-hooks,  knitting,  netting,  packing  and  sail  nee- 
dles. 

2.  (Surffieal.)  The  ovifpuncture-needle  is  a  gold  or 
silver  needle,  four  inches  long,  with  a  handle.  See 

ACUPOyCTUEATOR. 

The-artan«i-needle  is  a  steel,  inflexible  needle,  IS 
to  24  lines  long,  and  is  empl^ed  to  depress  or  tear  the 
opa^^ne  crystalline  lens.  The  extremity  may  be  as 
in  Scarpa's  and  I^ngenbeck's,  pointed,  prismatic,  tri- 


angular, and  curved.  In  Duputren's  and  Walther's, 
flat,  curved,  and  sharp-ed^ed.  In  Hey%  ilat,  wiUi 
a  sharp  end.  In  Beers,  Siebold's,  Schmidt's,  Him- 
ly'a.  Von  OrSfe'a,  straight  and  spear-pointed.  A 
mark  is  placed  on  the  handle  to  indicate  the  side 
correspouding  to  the  cryatalline  when  the  inBtmment 
is  in  the  eye. 

The  amnier-openinff  needle,  or  aeus  invaginata,  is 
a  long,  narrow  steel  needle  with  a  point  shar|iened 
on  both  sides.  The  heel  has  an  aperture  to  receive 
a  thread  or  tape.  It  has  a  sheath  to  cover  the  point 
in  passing  critical  places. 

The  ^fu/a-needle  is  a  flat,  flexible  silver  instru- 
ment, with  a  point  at  one  end  and  an  eye  at  the 
other  to  lead  in  a  seton.  Its  side  is  grooved  to  form 
a  leader  for  a  bistouri.  Also  a  steel  instrument  like 
a  trocar. 

The  hare-lip  needle  is  a  small  silver  canula  with 

a  Bpear -point 

The  2 tf/o^urf -needle  has  a  point  and  eye,  and  was 
formerly  used  to  pass  a  ligature  around  the  arter}' 
and  a  portion  uf  the  intpguments  to  suspend  circula- 
tion prior  to  amputation.  Or  a  steel  curved  needle 
with  a  luice-point  and  long  eye  to  pass  t  ligsture 
around  a  vesseL    See  Lioature-cahrieb. 

The  aefOR-needle,  a  long,  narrow  steel  blade  with 
a  prant  and  eye. 

A  «rf«rc-needle.  For  a  twisted  suture  the  hare- 
lij)  needle ;  a  straight  needle  for  stitching  nji  after 
di&section  ;  or  a  curved  needle,  flat  on  one  side  and 
with  a  sharp  ridge  on  the  other.' 

See  also  ACCR. 

8.  {Nautical.)  a.  The  seaman's  and  aailmaker's 
needles  are  seaming,  bolt-rvpe,  and  roping  needles ; 

they  are  three-sided. 
b.  The  polarized  steel  of  a  mariner's  compass. 

4.  {^ewing-machine.)  The  eye-pointed  instru- 
ment for  carrying  thread  through  the  cloth. 

5.  {Weavirtg.)  A  horizonttu  piece  of  wire  with 
an  eye  to  receive  the  lifting-wire  in  a  Jocquard  loom. 
See  Jacquard  ;  Pattkbs-cabd. 

6.  {Hydraulic.)  One  of  a  net  of  vertical  square 
bars  of  wood  in  a  limber  frame  in  a  weir.  These 
needles  stand  close  tt^ther,  and  cloae  the  opening 
which  forms  a  sluice-way.  They  are  capable  of  be- 
ing removed  separately  to  open  a  way  for  tlie  water. 

7.  (HoitHvg?)  A  beam  projecting  from  a  build- 
ing, with  a  pulley  at  its  outer  end,  the  fall  worked 
by  a  crab  placed  inside  the  building. 

8.  A  tool  for  pricking  the  cartridge  to  make  con- 
nection between  the  charge  and  the  priming.  See 
Blasting-tools. 

See  under  the  following  heads  :  — 


Atwnrim-iieadle. 
ArtBttcMMlto. 
Betwcens. 
BlMttag-asedls. 

BlOBtl. 

Cataraet-DMdlv. 
CroQhet-nrad)*. 
Darn  Eng -Be«dls. 
DlpplnK-DWdle. 

Etehfiig-DMdls. 
riMUra-needk 
Knttttog-iDMhinSi 
Llsotnre-carrier . 
BbcDCtk)  needle. 
Mariner 's-eompaM  needle. 
Needle. 


Needle-b«am. 

NecdIe-CMe. 

Ncedle-fotccM 

HMdle-gnaid. 

Nradle-gua. 

Needle-niAkliig  macUtw 
N«ed>e-teIcgTaph. 
Needle-thrnder. 
Needle- wrapper. 
Nerre-necdle. 
Netting-Deedle, 
Boplng-iwedla 
Sawing-maeUne  naadlSi 


Surgical  needle. 

Tag- 
TattiDMhottle. 
Thiendar. 


Nee'dle-lMtf.  \.  {KnitHiiig.)  In  a  stocking-frame, 
a  bar  in  which  the  needles  are  fitted  wiu  their 
leads. 

2.  {Sevring-ma(3tine.)    The ,  reciprocating  bar  to 
whose  end  the  needle  is  attached. 
Nee'dle-beam.  Sttginee/Hng.)   A  ttans- 
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verse  floor<beain  of  a  bridge,  resting  on  the  chord  or 
girders,  according  to  the  construction  of  the  bridge. 

Nee'dle-beax'er.  {SurgiixU.)  A  porU-ai(fuilU 
rorminff  a  handle  for  a  needle. 

Navdle-oar'il-er.  (Surfficai.)  Aporte-aiguilU. 

ITee'dle-oaM.  A  book  or  wrapper  in  which 
needles  are  kent  in  the  imcket  or  the  work-table. 

Nee'dls-flle.  A  long,  rouud,  narrow  file  osed 
by  jewelera 

Nee'die-for'oepa.  An  instrument  to  hold  a 
needlfl  to  sew  up  wounda  that  cannot  be  reached  by 
the  hand,  such  as  in  vesico-va^ual  fistula  or  uterine 
operations,  or  to  hold  very  minute  needles  in  oper- 
ations about  the  eye  or  in  staphyloraphy. 

Sands's  and  Sims's,  late  Americui  iaventiiau,  laok 
among  the  best 

a  is  a  locking  forceps. 

be  dm  ftam  nteu  for  gensnl  poipoiea  oC  drir- 


4>C 


ing  and  holding  needles,  catching  and  twisting  sil- 
ver wires,  applying  and  moving  sponge-tents,  etc. 

«  ii  a  dtutaniau  a  needle-holder. 

/ia  s  modification  of  Ronx'a  needle-holder,  which 
may  be  used  in  the  operations  of  vrsioo-vaginal  fis- 
tula, cleft  palate,  etc.,  and  is  made  to  serve  as  a 
handle  to  the  instruments  accompanying  it,  and 
which  are  manufactured  one  half  their  full  length. 
When  the  handle  is  applied  to  either  one  it  gives  it 
its  full  length. 

g  combines  the  applicator  with  the  sponge-tent 
exndler. 

A  ia  a  sponge-holder  and  ligatina'  forceps, 
a  lead  sound,  which  easily  follows  tbe  cnrve  of 
the  uterus. 

J,  intra-nterine  scarifying  knife,  blunt  point. 

k,  Simpson's  sound. 

I,  utenne  probe  of  silver. 

Nee'dle-gnard.  (tStvuv-maeMiw.)  A  aliding 
pieoB  which  moves  with  the  needle  and  keep*  it  in 


line  during  rapid  movement,  so        ng  aoT. 
that  it  shall  not  strike  wide  of 
the  hole  in  the  cloth-plate. 

That  in  the  example  is  a  sop- 
porting  brace  or  l»r  1),  which 
slides  vertically.  In  this  in- 
stance, as  the  feed  is  effected  by 
the  needle,  the  bar  has  a  latent! 
movement  coincident  with  that 
of  the  needle. 

NM'dle-gnn.  (German,Zfltuf- 
nadetgaoekr.)  A  fire-um  which 
is  loHued  at  the  breech  with  a 
cartridfje  carrying  its  own  ful- 
minate, and  wnicn  is  ignited  by 
a  needU  or  pin  traversing  the 
breech-block  and  struck  by  the 
hammer. 

There  are  many  guns  of  this . 
constmotioD,  such  as  tbe  con- 
verted Enfield  (see  Convbbtiko); 
but  the  one  which  haa  attained 
80  grewt  celebrity,  though  by  no  means  tbe  best  of  iti 
class,  is  the  Prussian  needle-gun,  which  perfarued 
so  effective  a  port  in  the  Prusso- Austrian  war  of  1868. 
SeeFiRE-AKii.cut(7.FlateXVl.  Thef renchchane- 
potjfun  is  shown  at  By  same  {date. 

The  Prussian  piece  was  invented  1^  Mr.  Dreysr, 
who  is  said  to  have  spent  over  thirty  years  in  trying 
to  construct  a  perfect  breech-loading  jire-ann. 

It  was  introdnctil  to  some  extent  into  the  Pnis- 
sian  service  about  184tt,  but  was  much  improved 
afterward.  It  has  since  been  superseded  m  the 
North  Oeraian  army  by  the  Mauser  rifle  (Fig.  3308). 
A  shows  the  breech  mechanism  in  poeition  for  loul- 
insb  and  B  at  half-cock. 

The  breech-piece  a  is  perforated  to  receive  the 
needle  ft,  and  u  operated  dt  the  lever  e,  by  which 
it  is  toiDsd  quarter  roand  and  dnwn  bscfcwatd. 


retracting  the  needle  nntil  a  catch  thereon  dnq* 
into  a  notch  by  which  it  is  retained  nntil  released 
the  action  of  the  trigger,  when  it  is  driven  fw- 
ward  by  a  spiral  spring. 

An  extractor  works  m  a  groove  at  the  side  of  titc 
shoe  4,  withdrawing  the  cartridge-case  libm  the 
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breech-  piece  u  drawn  backwsrd.  This  move- 
ment briuf^  the  case  in  violent  coutact  with  the 
ejector  «,  by  which  it  is  thrown  out 

A  Berlin  correspondent  of  the  I^oudon  ' '  Timea  " 
gives  an  account  of  the  performance  of  thia  new 
arm:  "On  a  dirtanee  of  1,600  metres  (1,640 
^ardnX  oat  480  shots,  899  hita  were  effected 
iQ  five  taijceta  placed  behind  each  other ;  and  \\ 
on  1,400  metres  (1,564  yards),  out  of  480  ^ota, 
460  hits  are  reported." 

Nee'dle-bold'sr.  1.  A  draftsman's  in-  I 
stnimfut  for  holding  a  pricking-through  nee-  \A: 
die.    (e.  Fig.  3306.) 

2.  A  surgeon's  appliance  for  holding  nee- 
dles during  operations.  See  NuDLE-roHCEPS. 

Hee'dte-in%tni<«ient.  (Surve^itg.)  One 
which  owes  its  accuracy  and  value  to  uie  mag- 
netic needle  only,  such  as  the  plain  or  the  Ker- 
nier  eompOM  or  the  Vernier  traiuiL 

Naa'dle^oom.  One  in  which  the  weft  is  car- 
ried by  a  needle  instead  of  a  shuttle.  The  usual 
fonn  of  loom  for  narrow  wares,  sach  as  ribbons, 
tapes,  bindings,  etc  in  the  example,  the  filling  ia 
carried  through  the  shed  by  a  reciprocating  eye- 
pointed  needle,  and  the  loop  of  the  weft  locked  at 
the  selvage  hy  the  passage  through  it  of  a  shuttle 
and  its  thread.  The  weft-retractor  swings  freely  on 
a  pin  ;  its  shorter  arm,  when  thrown  fully  back  by  a 
projection,  rests  in  a  notch  on  the  neeille-guide,  until 
the  pall  of  the  needle  passing  through  the  shed  de- 
taches it  and  draws  the  retractor  forward,  taking  up 
yara  from  the  bobbin. 

The  shuttle  operates  in  an  arc  of  a  circle  parallel 
to  the  plane  of  the  warp,  so  that  in  approaching 
to  enter  the  loop  of  the  weft-yam  it  moves  nearly 
parallel  with  and  close  to  the  selv^  of  the  web 
being  woven,  and  afterward  gradual^  moves  away 

Fig.  S30S. 
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from  the  warp,  so  that  in  completing  its  movement 
at  the  same  time  as  the  needle  completes  its  retiring 
movement  it  pulls  its  yaAi  or  thread  tight  in  a  di- 
rection transverse  to  the  warp. 

In  Fig.  8310.  the  needle  u  eye-pointed  and  the 
weft-thread  Is  carried  by  it  in  lien  of  a  shuttle.  A 
dinttle-thread  sogages  the  locm,  and  the  rod  is  re- 
tracted, leaving  two  filling-threads  in  the  shed. 
The  needle-stock  D  slides  on  bars  a  a  projecting  from 
the  side  of  the  loom,  and  is  actuated  by  a  rocker< 
shaft  a  vibnting  arm  c,  and  connections.  The 
ordinary  cap-piece  of  the  reed  is  removed  to  penait 


free  manipulation  of  the  warp.  The  shuttle  e  has 
a  segmental  guide  groove,  and  is  ofwrated  bv  a  divar- 
icated arm  upon  a  rocker-diaft  n,  its  two  noms  en- 
gaging the  hack  end  of  the  shuttle  alternately. 

In  Jackson  and  Merrill's  needle-loom,  the  weft- 
thread  is  carried  by  a  needle  through  the  shed  and 
is  interlocked  li)'  a  shuttle-thread,  returning  to  its 
normal  position  before  the  shed  changes.  The  nee- 
dle is  passed  through  the  under  part  of  the  shed 
near  the  reeds,  so  as  to  preserve  it  mm  contact  with 
the  warps.  The  needle  then  receives  a  swinging 
movement  that  passes  itii  end  around  a  standing 
shuttle  or  bobbin,  the  needle  returning  throng^  the 
shed  near  the  point  of  weaving,  so  that  the  lay  baa 
to  move  the  weft-thread  but  a  short  distance. 
See  also  Kibbon-loom  ;  Narbow-ware  Loom. 
Nee'dle-mak'inc.  Needles  are  made  from  soft 
steel  wire,  which  is  I'eceived  from  the  manufactoTy 
incoili^  The  wire  is  cot  by  fixed  shears  into  lengths 
sniBcient  to  make  two  needles  ;  tiiese  hlanka,  being 
bent*  require  straightening,  which  is  done  \ty  pla- 
cing several  thousands  of  them  between  two  broad 
heavy  rings  and  heating  them  to  redness  in  a  fur- 
nace. They  are  then  removed,  and  placed,  still  in 
position  within  the  rings,  on  a  flat  iron  plate,  and 
by  means  of  a  curved  bar,  termed  a  smooth  fiU,  rolled 
\mcV.  and  forth  until  perfectly  straight 

Each  piece  is  then  shantened  at  lioth  ends.  The 
workman  takes  up  a  number  at  a  time  and  holds  the 
ends  Hgainst  a  grindstone,  forming  the  points.  By 
means  of  a  die  and  counter-die,  two  grooves  are 
stamped  by  a  press  on  each  side  of  the  wire,  which 
is  next  pierced  under  a  press  with  two  holea^  form- 
ing the  eyes.  A  number  of  pieces  are  then 
strung  on  two  fine  wires  and  broken  each  in  two 
by  filing  and  bending.  The  roughness  about  the 
head  is  removed  by  filings,  several  at  a  time  be- 
ing placed  in  a  small  vise.  During  these  processes  the 
neeales,  having  become  somewhat  bent,  are  straight- 
ened by  rolling  on  a  flat  plate,  as  before.  They  are 
now  broiij^t  to  a  red  heat,  and  tempered  by  plun^g 
them  into  oil.  60,000  at  a  time  are  then  pot  in  a 
canvas  hag  with  cmerv,  oil,  potty-powder,  and  soft- 
soap,  and  rolled  to  and  fro  under  pressure  until  they 
become  bright. 

The  better  class  of  needles  have  their  eyes  drilled. 
The  final  process  is  polishing  the  pointe,  which  is 
effected  first  hy  a  rotating  hone  ana  afterward  by  a 
baff-wheeL 

NM'die-mak'ing  Mn-^ohin*'.   Of  late  years 

machines  have  been  introduced  by  which  needles 
are  formed  from  the  roll  of  wire  without  the  interven- 
tion of  hand  labor. 

Fig.  3311  illnstrates  Barton's  machine.  In  this, 
the  wire  ia  fed  forward  to  ^  rack  M,  and  cut  to 
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I«iKtl)  hy  the  cutter  If,  being  received  in  a  groove 
of  me  bed-piece  below  the  rack.  The  rack  has  a  re- 
ciprocating movement  both  loneitadinally  and  ver- 
ticaUy ;  the  latter  serving;  to  pick  up  the  blank  from 
each  groove  in  the  bed-pwte,  and  the  former  to  ad- 
Tance  it  to  the  next  groove.   At  each  groove  it  is 

ric-  8811. 


NMU-UKkhg  JIbekmt. 


anbjected  to  the  aetion  or  a  die  or  much,  which  dies 
saoce8Bivet7  form  the  groove  fortnn  eye  and  punch 
the  eye.  Them  are  operated  by  the  cams  C7>  C!'.  etc. 
It  is  then  in  the  same  way  advanced,  so  as  to  be 
milled  by  the  milline-tool  Y,  after  which  it  is 
bron^ht  back,  and  while  partially  held  by  the  recip- 
rocating rack  its  point  is  finishetl  by  the  revolving 
aharpenerH  Q  (f. 

nae'dlA-iHi'per-inB  Sfo^dilne'.  {MetcU-ioork- 
ing.)  The  needles  are  placed  point  foremost  in  a 
hopper  whose  bottom  is  divitlea  by  partitions  form- 
ing Bpacea  corresponding  in  width  to  the  length  of 
the  needles.  The  hopper  lias  a  traversing  motion 
by  which  the  needles  are  arranged  in  rows,  and  on 
arriving  at  the  proper  point  a  pusher  ia  caused  to 
strike  the  end  of  each  row,  sticking  the  needles  in 
the  paper,  which  is  advanced  and  crimped  as  they 
arepresented  to  it. 

Noe'dl»-|>olnf  Ing  Ma-chine'.  This  compriaes 
a  grooved  grindstone,  to  which  the  wires,  cut  to  the 
desired  length,  are  applie<l  by  an  inclined  plane.  A 
disk  covered  with  rubber  revolves  transversely  to 
the  grindstone,  turning  the  needles  round  bo  as  to 


the  neodle-bar  and  ita  lower  point  in  the  m  of 
the  needle. 

6  is  a  shield  which  fits  against  the  eve  ti  tfa« 
needle  and  has  a  channel  to  lead  the  thrvad. 

£  is  a  clasp  to  hold  the  needle,  a  point  detenninins 
the  podtion  of  the  Utter  in  the  clasp  which  is  [Jai^ 
•gainst  the  needle-bar  in  at^usUng  the 
needle. 

has  a  bar  with  a  hook  to  dnwtbv 
thread  through  the  needle-eye. 

e  has  a  latch  which  is  brought  down 
when  required  to  indicate  the  adjust- 
nient    the  needle  in  the  atuck. 
Nee'dl»-ataazp'eB-ar.  1.  An  emery  tiu  or 
cushion  for 
]  sharpening  nee-  flf  -  8118. 
dies. 

2.  An 
emery- 
wheel 
driven  by 
a  band  or  by 
frictional  con- 
tact   with  a 
wheel  on  a  sew- 
ing-machine, 
and   used  for 
^inting  nee- 

Nee'dls-tal'e-graph.  A  telegraph  in  which  thf 
indications  are  given  by  the  deflections  of  a  magnetii; 
nee<Ue  whose  normal  position  is  parallel  to  a  wire 
through  which  a  current  of  electricity  is  passed  at 
will  by  the  operator. 

in  practice,  the  needle  is  rendered  astatic  (see 
AsTATio  Nbkdle),  and  ineloeed  by  a  omI  by  which 
the  effect  of  the  electric  current  is  moltijdiea.  This 
is  the  principle  of  the  galvanomeUr  and  of  the  elec- 
tric telegrapn  of  Cooke  and  Wheatatone,  which  b 
used  in  England.    See  Indicator-telsokaph. 

Nee'dle-thread'er.  A  device  to  assist  in  pos- 
ing a  thread  through  the  eye  of  a  needle.  There  are 
two  kinds,  and  manv  varieties  of  a  kind. 

a  ia  a  form  in  wnieh  the  thread  is  caagbt  in  a 
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present  each  point  of 
their  dtciimrerence  to 
the  stone,  at  the  same 
time  continuously  fur- 
nishing A  fresh  supply 
for  ita  action. 

Nee'dle-aat'ter. 
An  attachment  to  a  sew- 
ing-macliine  to  allow  the 
needle  to  be  set  in  its 
bar,  so  that  the  eye  of 
the  needle  shall  be  at 
tlie  proper  distance  fWmi 
the  end  of  the  bar,  in 
order  that  the  loop  may 
be  properly  formed  an^ 
at  the  right  place  for 
the  hook  or  shuttle  be- 
neath the  fabric.  Fig. 
8312  shows  several 
forms. 

a  is  a  trial  bar,  whose 
upper  end  rests  against 


IMIf-Ttirtmlm. 

crotch  and  pushed  throogh  the  eye  of  the  needle. 

In  b  it  is  caught  by  barbe  and  drawn  through  the 
eye. 

In  e  and  d  the  needle  is  attjosted  <^poBite  to  a 
cone  which  directs  the  thread. 

case  or  hoosewife  to 

hold  needles  for  the  pocket  or  work-tnhle. 

Neg'a-tlve.  1.  {Pholograjihy.)  A  pictnrf  npon 
gloss,  in  which  the  lights  and  shades  are  exactly  re- 
versed ;  the  Rctnat  shades  being  represented  -liT  the 
transparent  glass,  the  lights  of        object  Mie** 
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iag  durk  by  the  opaqne  inaterUl  (ndaced  litTer)  on 
the  glass. 

The  negative  is  used  to  obtain  potiiives,  being  laid 
upon  the  sensitized  paper  which  is  acted  upon  by 
the  snn's  rays  pasung  tnrough  the  glass.  The  rays 
being  biit  little  impeded  by  the  transparent  portions 
make  the  darks  of  the  potitive,  and  being  inteivppted 
bv  the  opaque  silver  make  the  lights  tniiught  slmdes 
of  the  positive  picture. 

NegatiTAB  are  osaally  taken  on^lass  coated  with  a 
Bfan  of  collodion,  which  b  senntized  for  the  jmr- 
poses  or  the  catnera.  The  principal  use  of  negatives 
IS  for  obtaining  positive  pnnts. 

2.  {EleeiricSy.)  The  metal  or  equivalent  placed 
in  opposition  to  the  positive  in  the  voltaic  battery. 

The  negative  may  be  coke,  carbon,  silver,  platinum, 
or  copper,  and  forms  the  cathode. 

The  potUive  is  usually  tine,  and  its  pole  is  the 
aiwde. 

In  the  rollowing  order  Ot  metals  the  most  native 
is  at  the  hrad  of  Uie  list :  — 


Platfawm. 

Gold. 

Nkkd. 
Bbmuth. 


Iron. 
Tin. 

Ckdmlnm. 

Zinc. 


Neg'a-ttva-bath.  {Piwtogmphy.)  The  b(UK- 
Jiolder,  also  koowii  as  the  "  bath,"  is  a  vessel  iisihI 
to  contain  the  nitrate  of  silver  solution,  or  bath  used 
by  photographers  for  making  negatives.  It  is  made 
most  commonly  of  glas-s  but  also  of  hard  rubber  and 
|x>rcelain,  and  sometime8  wood  covered  with  asphal- 
tam  and  other  substances.  Formerly,  horizontal 
baths  were  used  for  large  plates  ;  these  were  tilt<>d 
M  as  to  throw  the  fluid  to  one  end,  the  plate  was 
tlien  introdiicM  vfith  tlie  collodion  side  ui)WHrd, 
and  the  fluid  allowed  to  return  in  an  even  wav**  over 
its  surface  b^  restoring  the  bath-holder  to  thi;  hori- 
zontal pontion.  Upngbt  bath-holders  are  now  al- 
most uways  naed.  Toe  best  are  mode  of  glass, 
blown  and  pressed  fur  negative  platen  of  mooerale 
dimensions,  and  constructed  of  pieces  of  thick  plate- 
glaax  cemented  together  for  lar^r  sizes,  protected 
externally  with  a  strong  covering  of  wood.  The 
length  and  depth  of  such  a  vessel  must  suit  the 
negative  plate  which  is  to  be  immersed  in  the  up- 
right column  of  solution ;  its  width  may  vary  from 
three  quarters  of  an  Inch  to  two  or  even  three  inch- 
es. The  latter,  though  leu  economical  of  solution 
in  the  first  instance,  are  more  so  in  the  long  run. 

Ifag'a-tive  Bye-pieoe.    The  ffuyghenian,  or 
itegativc  eye-piece,  ci,  is  the  usual  combination  of 
lenses  at  the  eye-end  of  n 
telescope  or  microscope.  It 
was  designe<I  by  its  inventor 
^  to  diminish   the  spherical 
aberratiou  by  producing  the 
refractions  at  two  glasses  in- 
stead of  one,  and  alw)  to  in- 
crease the  field  of  view.  It 
consists  of  two  plano-conv<«x 
lenso-i,  the  eye-glass  and  the 
field-gluas,  each  of  which  pre- 
■  I  sents  its  oonvex  side  towards 

«■  Sb^ktHim  Egt-Pitu  the  olyiitit -glass. 

(Wfprttw).  -rij^  ^i^g  separated 

from  each  other  by  about  half  thft  sum  of  their  focal 
distances,  the  image  viewed-by  the  eye  being  formed 
between  the  two  hmses. 

b  shows  the  positive  eye-piece,  in  which  the  convex 
ndes  of  the  lenses  are  turned  toward  each  other. 
See  Positive  Eyk-pikce. 
V«g;'«-tlT«-woU.   A  name  for  an  absorbing  or 
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drainiug  shaft,  bored  or  dng  in  the  ground  and  need 
to  carry  water  through  a  retentive  to  a  porous  stra- 
tum in  which  it  may  esrape.  See  ABSonsiNO-wiLL  ; 
Drain-well. 

Nei-gelll-cloth.  An  Indian  fabric  made  of  pat 
or  mnn  hnay.    Crotalaria  juncea. 

Ne-o-mon'o-aoope.  An  instrument  for  magni- 
fying photographs.    Invented  1862. 

Ne-paol'-pa'per.  A  strong,  unsized  paper  made 
in  Nepaul  from  the  pulverizea  bark  of  tlw  ih^Ane 
papyracece.    Made  many  yards  square. 

Ne'pfaol-o-dom'e-ter.  An  instrument  for  as- 
certaining the  distances  of  the  clouds. 

Ne'pliel-o-Tom'6-ter.  An  instrument  tm  as- 
certaining the  speed  and  direction  of  motion  <X  Uie 
clouds. 

Ne-phal'o-BOOpe.  An  instmment  contrived  by 
Professor  Espy  to  fllnstnite  the  law  of  the  fonnation 
of  aqueous  vapor  into  clouds. 

Nerve  In^tam-menta.  Dentists'  instruments 
for  obliterating  or  extracting  the  ner^-e  in  the  root 
of  a  tooth. 

Instruments  for  excavating  and  filling  nerve-cavi- 
tlcs  are  biirs,  drillt,  excavaKrrs,  and  pluggen. 

Fang-Jillers,  cancU-pluggers,  pulp-mnal  reamm, 
probett  are  also  used  about  Im  nerve-canal,  their 

Siirpoaes  being  indicated  by  their  names.  See 
:l'h-diiill. 

Nerve-uee'dle.  1.  {Dental.)  A  tool  used  for 
bi-ooching  out  the  nerve-canal  to  enable  it  to  hold 
a  dowel-pin  which  secures  an  artificial  crown  to  tlie 
root  of  a  natural  tooth.    See  BfiOACM. 

2.  {Surgical.)  An  etUmiimeitr  is  an  instrament 
with  a  pair  of  needles,  to  ascertain  the  tactile  sensi- 
bility of  different  parts  of  the  body.  It  has  two 
points,  adjuKtable  as  to  distance,  and  the  object  is 
to  ascertain  the  nearest  proximity  at  which  the 
jHiints  give  distinct  sensations.  The  distances  vary 
much  at  different  paiis  of  the  body.  See  EsTHKsi- 
OHETER.    See  also  Neckotohe. 

Nest  1.  {Oearing,  etc.)  A  connected  aeries  of 
c(^-wlieela  or  pulleys. 

A  set  of  articles  of  diminishing  sizes,  each  envel- 
oping the  one  next  smaller  in  size  ;  as  a  nest  of  cm- 
ctbles,  tubs,  or  the  like. 

2.  a.  A  place  for  hens  to  lay.  The  ingenuitv  is 
scarcely  appreciateil  by  the  hens,  who  have  a  modest 
pr<!ference  for  hiding  upon  snch  occasions. 

The  same  may  be  said  of  the  elaborate  preparations 
for  canaries  during  confinement. 

b.  A  box  for  martins  or  sparrows  on  a  post  or  in 
a  tree. 

Net.  X.  A  device  for  catching  (Isb,  birds,  or 
I  other  animals.  It  is  made  from  a  texture  woven  or 
I  knotted  with  lai^  interstices  or  meshes. 

Johnson  defines  network  to  l*e  "  anything  reticu- 
'  lated  or  decussated  with  int*<rKtii!PS  between  the  in- 
tersections." The  fabric  is  also  used  for  securing 
I  or  containing  article.**  of  vaiioua  kinds.  The  dip- 
I  net  is  made  in  the  form  of  a  bog,  the  mouth  of 
I  which  is  distended  by  a  hoop^  and  is  provided  with 
,  a  handle. 

I    When  long  and  narrow,  having  floats  on  one  side 
!  and  sinkers  on  the  other,  so  as  to  prevent  the  escape 
of  fish  in  nhonX  water,  it  is  called  a  aeine. 

Nets  were  used  bv  the  ancients  for  fowling,  hunt- 
ing, and  fishing.  They  were  usnally  made  of  flax 
or  hemp,  and  were  laige  or  small  according  to  the 
purpose  intended. 

Nets  extended  on  stakes  and  forming  a  corral  are 
mentioned  by  the  Roman  writers. 

A  purse  or  tunnel  net  was  used  at  the  end  of 
winfj-nets. 

Six  kinds  of  fishing-nets  are  mentioned  bj*  Oppian. 
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Tliree  of  these  were  castiuj;,  landing,  and  drag 
nets. 

The  seiiu  {Sagtiui)  is  a  Greek  net  in  name  and  in 
forni. 

Corks  or  wooden  blocks,  to  float  the  upper  edge  of 
a  net,  and  weights  to  depress  its  lower  edge,  are 
Been  in  Egyptian  i^ntings ;  ifxistoDan  old  Egyjitian 
net  DOW  ill  tlie  Berlin  Musenm;  and  are  mentioned 
l>y  Pliny,  Ovid,  and  other  write™. 

The  Grecinn  lishing-netH  also  had  corks  and  leaden 
weights. 

Fishing  was  a  great  biisineu  in  Egypt,  and  a 
nainting  in  a  tomb  near  the  Pyramids  repreaeats  a 
large  drag-net,  with  floats  and  sinkers,  in  the  act  of 
being  hauled  by  seven  men,  who  stand  on  a  decked 
boat  and  act  under  the  direction  of  an  overseer,  b 
is  a  portion  of  a  nut  with  sinkers,  from  the  Berlin 
Museum. 

a,  Fig.  S316,  is  an  illustration  from  a  painting  in 


come  down  to  our  day,  and  ara  preserved  in  the 
European  museums. 

A  netting-needle  of  wood,  chaz^ged  vith  the  origi- 
nal thread,  was  found  among  other  articles  in  a 
lady's  work-basket. 

In  luttiiig,  the  threads  or  cords  are  tied  into  hard 
knots  at  tueir  intrraectiotia,  bo  as  to  form  meshes, 
which  always  continue  of  the  same  size. 

The  Freiifh  Bovemment,  in  1802,  offered  a  mratd 
of  $10,000  to  tile  person  who  would  invent  a  machine 
for  making  knotted  nets.  It  was  adjudged  to  M. 
Buron,  but  the  machine  has  not  come  into  general 
use. 

Fig.  3817  iUuatiatea  a  device     casting  a  drcnlar 


T%.  8817. 


net.  The  net  is  extended  npon  a  bolt  beneath  a 
boom  F,  and  is  cast  by  withdrawing  the  bolt 

In  Fig.  SSI  8,  the  net  is  suspended  by  booms  from 
the  vessel's  side,  and  has  a  flanged  edge  i>,  which  is 


^tfplimn  KtU  Mrf  JVrtlMf . 

a  tomb  at  Thebes,  showing  the  mode  of  tnipning  the 
wild  goose,  which  is  still  common  on  the  oanks  of 
the  Nile.  It  is  similar  to  the  common  clap-net,  and 
the  rope  wfu;  pulled  by  men  secreted  behind  the 
reeds.  The  view  shows  the  birds  settling  in  the 
net,  and  a  man  standing  behind  the  reeils  enjoining 
silence.  Another  man  standfl  directing  tlie  men. 
The  reed'rppi-espnted  is  intended  for  the  jtapyrus. 

The  ancient  I^ptians  made  bird-nets  of  split 
reeds,    ^ch  were  used  in  catching  quails  b;  the 
unfortunate  outcasts  on  the  edge  of  the  desert  form- 
ing the  boundary  between  E^tj-pt  and  Syiia.  This 
community,  if  it  can  W  so  called,  was  made  up  of 
robbers  who  were  banishetl  by  Actisanea  the  Ethio-  ] 
pian,  who  was  then  on  the  throne  of  Egypt.    Acti-  ' 
sanes  had  a  scruple  on  the  subject  of  the  death  pen-  . 
alty,  and  adopted  the  practice  of  cutting  off"  the  | 
noses  of  robbers  and  banishing  them  to  a  land  where  ; 
they  had  very  hard  work  to  obtain  a  living,  and  ^ 
coiud  disturb  nobody.  i 
e  shows  an  ancient  Eg>-ptian  netting-needle,  found  i 
in  Thebes,  and  now  in  Mr,  Salt's  collection.  Their 
netting-ueedtes  were  of  wood,  very  like  our  own, 
split  at  each  end,  and  between  10  and  11  inches 
in  length.    Others  were  of  bronze,  and  tbe  slightly 
elastic  prongs  vould  close  except  when  the  twine 
Their  nets  were  of  flax  twine.   Pieces  have 


raised  when  the  net  is  "drawn,"  to  prevent  tbe  es- 
cape of  fish. 

2.  A  kind  of  lace  made  by  niachineir. 

In  the  last  century  various  kinds  of  these  fabrics 
were  made ;  called  whip-net,  maU'nei,  paient-nel, 
drop-net,  tpider-iut,  balloon-iut.  The  prraent  varie- 
ties, deriving  their  name  frwn  the  kina  of  mesh,  are 
PoiNT-UET,  Warp-net,  and  Bobbiset  (which 
see). 

Several  varieties  of  machine-made  mi  are  named 
from  some  peculiarity  of  fabrication. 

Broad-net  is  woven  the  whole  width  of  the  ma- 
chine. 

Qaillingt  are  narrow  strips,  of  which  many  may 
be  made  simultaneoosly  in  the  breadth  of  the  ma- 
chine. 
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Fnncy-nei  has 
apAttern  worked 
in  with  gimp  by 
the  Jacqnattl ; 
or  by  hand, 
called  t€ue-run- 
ning. 

3.  A  covering 
for  liorses  in 
hamraSf  to  dpter 
or  dislodge  flies. 
Siich  neU  are 
made  by  a  mic- 
cemion  of  short 
slits  in  quincunx 
ordttr,  so  that 
when  the  piece 
of  leather  is 
stretched  out, 
the  slits  expand 
into  wide  open- 


In  Fig.  3319, 
the  leather  is  fed 
ujton  an  inter- 
mitUn^T  mving  outting-board  ondHiieath  a  pair 
ot  knires  ananmd  in  a  guillotine  sash  ;  a  spnng- 
Uock  steadies  Uie  leather  and  prevents  its  being 
dravm  ap  when  the  knivea  rise. 

In  Fig.  SS20  the  cutters  are  confined  in  a  lozenge- 
shaped  cavity  by  wedge- blocks  and  a  set-screw.  The 
cuttera  hare  metallic  olocks  between  them  by  which 


Fty-Net  Mathttu. 

the  breadth  of  the  laces  is  governed.  The  knives 
are  depressed  upon  the  leather  by  a  lever,  and  the 
Irather  is  then  drawn  through  beneath  them. 

Other  nets  are  of  cord,  made  in  the  manner  of 
fiithing-nets  by  shuttle  and  mesh-stick. 

A  substitute  for  nets  for  horses  consists  of  leather 
strings,  with  a  few  bonds  to  keep  them  in  place  at 
their  proper  distance  anurt 

HmHua^on-ry.  Ketioalated  bond,  the  jointa  of 
which  resnnble  in  appearance  the  meshes  of  a  net. 

Neftliu;.  Op3n-wnrk  fabric  for  cnrtains  or 
9crM*ns.    See  MusQUiTn-CAKOFY,  etc.' 

XTaf  ting-^na-chliie'.  Lace  is  said  to  have  been 
first  made  by  machinery  in  17fi8  by  Hammond,  a 
stocking-weaver  of  Nottinghun,  England,  who  in- 
vented what  was  known  as  the  pin-mackivA,  for 
making  single-press  point-lsce  in  imitation  of  Brus- 
s  'ls  groand. 

Tiie  vxirp-frame  for  making  warp-lace  was  intro- 
duc4:^  in  1782.  The  Itrst  attempt  to  make  bobbin- 
et  by  machinery  was  in  179&,  but  no  sncceasful 
machine  was  produced  prior  to  1809,  when  Henth- 
cote  patented  his  machino,  in  which,  by  means  of 
bobbins,  a  series  of  diagonal  weft-threads  are  pa.><sed 
aronnd  and  intertwistea  with  the  parallel  threads  of 
the  warp.  Many  snbseqnent  improvemntts  were 
made  on  this  niacbine,  which  has  been^  variously 


modified  to  produce  different  kinds  of  netted  labrics^ 
among  which  we  may  enumerate  — 

Tlw  bobUneifliadilBa  naTCn».«arp  maeMna. 

LeTer-D»chh>a.  Twl«t- machine, 

Sttalgtit-bolt  nuchlne.  Piatwr-machlna. 
ClrcoUr-bolt  miehlna. 

The  warp-machine,  based  on  the  stocking-frame, 
was  invented  about  1795,  and  is  employed  in  mak- 
ing lace,  and  also  knit  jackets,  "  iierlin  "  gloves,  and 
similar  articles.  See  BoBBINET-MACHlBE ;  Lace- 
MAKIMO  MACHtNKS. 

Net'Une-aM'dle.  A  shuttle  used  in  netting. 
One  from  the  tombs  of  ancient  Egypt  is  of  the  same 
form  as  used  at  the  present  day.   (c.  Fig.  8316.)  See 

also  TaTTI  NO-SHUTTLE. 

Net'tingB.  {Nautical. ) .  Nets  of  small  rope  used 
on  board  ship  for  various  purposes,  f>ucli  as  holding 
the  hamiiiovks  when  on  deck,  ur  for  Ktovving  sails. 
Also  for  hanging  between  the  bulwarks  and  the  rig- 
ging to  repel  boarderu. 

ITet'tle-olotJL  (Fabric,}  A  thick  cotton  stuff, 
japanned,  and  used  as  a  substitute  for  leather. 

Net'tUnB.  [Rope- making.)  a.  A  process  where- 
by two  ropes  are  joined  end  to  end,  so  as  tu  api>ear 
as  one.  The  ends  are  scutched  or  bt-aten  out,  and 
spun  or  twisted  together. 

b.  The  tying  of  the  yams  in  pairs  to  prevent  their 
becoming  entangled  or  confused  when  laid  apon  the 
poets  iu  the  ropewatk. 

Hott-rot'o-me.  {Surgical.)  A  lorn,  narrow 
acal|>el,  used  by  anatmnists  to  dinect  the  nerves. 
HeuTcclomc, 

EmnstratiiB  of  the  Alexandrian  College  tA  Sur- 
geons, in  the  Ptolemaian  period,  wrote  upon  the 
nerves,  and  knew  the  distinction  between  tnose  oi 
motion  and  those  of  sentMtion.  —  Ency,  £rU,,  II, 
761.  Hufus  of  Ephejus,  who  was  .probably  con- 
temporary with  Tr^an,  in  his  works  on  anatomy, 
divided  the.  nerves  uto  those  of  sensation  and  of 
motion .  —  A'ouveUe  Miogntpkie  OMralc^  Tome 
XLII.  p.  882. 

Nevertheless,  Sir  Charles  Bell  and  Mr.  Mayo  are 
credited  by  Whewell  (History  of  the  Indoctive  Sci- 
ences, III.  425)  with  the  discovery  "that  the  two 
offices  of  condnctinc  the  motive  impressions  from 
the  central  seat  of  tne  will  to  the  muscles,  and  of 
propagating  sensations  from  the  surface  of  the  body 
and  Ute  external  oijEans  of  sense  to  the  sentient 
mind,  reside  in  two  (Ustinet  portions  of  the  nervous 
sabstance." 

IT«W'^  1,  iParpmiry.)  The  post  at  the  head 
or  foot  of  a  stairs^  supporting  the  hand-raiL 

The  center-post  of  a  winding  stairs  is  aaolid  newel. 

Winding  stairs  around  a  central  well  are  said  to 
have  an  open  newel  ot  hMoto  newel. 

2.  {Shipwrighiiny. )  An  nprightpieoe  of  timber 
to  receive  tbo  tenons  of  the  nila  that  lead  from  the 
biwastwork  of  the  gangway. 

Nttw-«and,   {Founding.)  Facing-sand. 

Newa'pa-pttr.  The  newspaper,  like  many  other 
useful  inventions,  seems  to  have  oii^nated  in  China. 
The  P**kin  "Gazette,"  the  oldest  duly  in  the  world, 
wa.i  first  issued  about  a.  d<  1350.  This  is  still  in 
existence,  and  is  an  official  journal,  containing  such 
information  as  the  government  chooses  to  make 
known.  It  is  composed  of  three  parts :  1.  The 
court  jnunial,  or  "  copy  of  the  door  of  the  palace," 
which  announces  day  by  day  the  list  of  functionaries 
on  duty,  the  actions  of  the  emi>ei-or,  the  presenta- 
tions, visits,  departures,  etc.  ;  2.  The  imiM-rial  de- 
crees ;  3.  The  reports  of  the  greet  officers  of  the 
crown.  It  forms  a  pamphlet  of  20  to  40  pages  of 
coaiw  paper,  minted  irom  wooden  types  on  one 
aide  only,  "iil  oaviog  a  paper  cover.    It  has  u  cir- 
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enlation  of  many  thousand  cofiies,  which  are  distrib- 
uted to  subscribeni  in  the  city  or  sent  in  |iackfigefi 
to  the  provinces.  The  subsuriptioa  price  u  about 
1 6  per  year,  but  many  copies  are  hind  for  the  day 
and  retumetl  in  the  evening. 

In  the  last  century  the  Jesuits  introduced  copper 
types,  renderiDg  the  paper  much  neater  in  appoir- 
ance,  as  well  aa  saving  latrar ;  bnt  in  18S0  tha  wooden 
tjr^  previously  used  waa  again  brought  into  requl- 

SlttOU. 

Its  contents  are  often  of  a  curiouH  nature.  Re- 
cently a  petition  appeared,  praying  the  emperor  to 
confer  a  title  of  honor  upon  a  temate  Hiiirit  who  hud 
performed  various  services,*  sneh  as  filling  with  wa> 
ter  the  channel  of  a  river  in  a  dry  neason,  and  de- 
stroying or  dispersing  bands  of  rewls.  The  rage  for 
obtaining  offic.",  and  the  ptactico  of  stealing  after 
obtaining  it,  indicate  that  China  is  not,  in  some 
res|)ects,  beliind  countries  claiming  a  higher  degree 
of  civilization.  The  oldest  applicant  recently  gazet- 
ted, aged  102  years,  passed  liis  civil-service  eunii- 
naticm  with  ec^t,  and  nnmerous  others  are  over  90, 
none  of  the  juniora  owning  np  to  less  than  70  yearH. 

A  general  is  denounced  for  conducting  but  8,000 
men  Against  the  rebels  instead  of  5,000,  the  Dumber 
for  which  he  drew  pay,  pocketing  the  difference. 

The  origin  of  new8pa[>prs  in  Earo))e  n»y  be  traced 
to  the  "Notizie  Scritte  '  of  Venice,  writben  sheets, 
containing  news  itcin<->,  etc.,  which  still  maintained 
their  circulation  at  a  comparatively  r3<;jnt  pi>riod, 
owing  to  the  restrictions  placed  on  the  preas  in 
Italy. 

To  Gemany  and  England  are  due  the  fintt  printed 
periodical  publications. 

The  first  English  newspaper  authentically  known 
was  entitled  "News  out  of  Holland "  ;  it  was estab- 
tished  in  1619,  and  published  at  irregular  intervals. 
Tliis  WHS  socceeded  ny  "  Certaiue  News  of  the  pre«- 
ent  Week,"  the  flrst  number  of  which  was  isaaed 
Hay  2S,  1622,  and  waa  followed  within  the  next  five 
years  by  a  number  of  other  regularly  publiahed  jour- 
nals. 

During  the  period  of  the  Commonwealth  and  the 
Restoration  their  number  multiplied,  but  none  ap- 
pMr  to  have  been  published  ohener  than  ont-.t^  a. 
week  nntil  about  the  reign  of  Queen  Anne,  when 
the  demmd  for  news  from  the  Duke  of  Marlb.)- 
rough'a  army  led  to  their  being  issued  tri-weekly. 

The  first  London  daily  was  the  *'  Courant,"  pub- 
lished by  Samuel  Buckley  in  1703.  Tlio  first  estab- 
lished newspaper  in  En^nd,  outside  of  London,  is 
believed  to  nave  bean  the  "Norwich  Postman,"  1706. 

The  (irBt  actually  published  in  Scotland  was  at 
Edinburgh  in  16&4. 

The  **  Dublin  News-letter,"  the  earliest  Irish  pa- 
per, was  established  in  1685. 

In  the  United  State-t  a  ni-wspaper  was  nttempted 
a.s  early  as  1690.  The  liti*l  number  was  dated  Sep- 
tember 25  of  that  year,  but  its  farther  issue  niia 
prevented  by  the  colonial  government,  it  l»eing  ; 
"publi-thed  contrary  to  law,  and  containing  reflec- 
tions of  a  very  high  nature."  In  1704  the  "  Boston 
News-letter,'  publisheil  "  by  authority,"  was  estab- 
lished bv  John  Campbell,  and  in  1719  the  "Boston 
Gazette,  '  also  "  by  authority."  To  these  Kucrceded 
the  "  New  En^and  Courant,"  b^  James  Franklin,  a 
brother  of  the  Doctor.  Andrew  Bradfonl  founded  a 
paper  at  Philadelphia  in  1719,  and  his  father,  Wil- 
liam Bradford,  issued  the  first  newspaper  imblished 
in  New  York,  the  "Jfew  Yoric  Gazette,"^ in  1726. 
From  this  period  they  multiplied  ra|ridly  in  the 
Colonies. 

The  common  name  "  Gazette  "  is  derived  from  the 
name  of  a  Venetian  coin,  worth  about  a  cent  and  a 


half,  and  which  was  the  price  of  the  Venetian  news- 
paper flrat  published. 

The  "  Maryland  Gazette  "  was  established  in  1727 
or  1728  ;  the  "VirginiaGazette,"  1736  ;  the"Rhode 
Inland  Gazette,"  1732  ;  "South  Carolina  Gazette,". 
1731  or  1782  ;  "Georgia  Gazette,"  1763. 

The  iirst  paper  in  New  Hampshire  was  published 
in  1766,  but  in  the  a^jaceut  State  of  Vermont  none 
existml  prior  to  1781. 

After  the  Kevolntion,  the  history  of  newMpaper 
progress  becomes  identical  with  that  of  the  nation, 
the  printing-press  keeping  closely  in  the  ran  of 
Anglo- AuiericuQ  civilization. 

The  honor  of  publishing  the  first  paper  west  of  the 
All^lianies  is  claimed  for  John  Scull  of  Pittsbaigh, 
who,  it  is  stated,  founded  the  "Pittsburgh  Gazette" 
in  1788. 

The  firat  north  of  the  Ohio  River,  htia^  tbe  third 
or  fourth  west  of  the  Alleghaniea,  is  said  to  have 
been  the  "Centinel  of  the  Northwest  Territory,"  by 
William  Maxwell,  1793. 

According  to  De  Saint  Foix,  the  earliest  Fimch 
new8i«per,  called  the  "  Gazette  de  France,"  was  ea- 
tablished  by  Renaudot,  a  phyaician,  who  obtained 
a  royal  grant  of  the  exclusive  privilege  of  publishing 
the  same  for  himself  and  family.  He  had  pferioosty 
lieen  in  the  habit  of  collecting  infonuation  and  cir- 
culating news-sheets  among  his  patients. 

The  first  German  newsiiaper  was  established  at 
Frankfort  in  1616.  An  illustrated  war  gazette,  the 
**  Nivwt^jdinge,"  published  in  the  Low  Countries, 
hod,  however,  preceded  Uiis  by  ten  yean. 

In  Sweden,  ii  newspaner  u'as  published  as  earlv  as 
1643,  entitled  the  "Onlinarie  Foot  Tiuende." 

Journalism  in  Spain  and  Italy,  owing  to  the  lack 
of  general  educdtion,  and  restrictions  on  the  liber^ 
of  the  press,  has,  until  recently  at  least,  renwined 
in  rather  a  backward  state.  In  the  fonner  country 
newsiiapers  issued  nt  irregular  intervals 'were  pub- 
lished dnring  the  seventeenth  century,  but  those 
appearing  regular)}'  do  not  scc:n  to  have  been  intro- 
duced until  the  next ;  and  in  Italy,  though  never 
entirely  suppressed,  their  continuance  under  tlie  de- 
pressing influences  by  which  the^  were  surrounded, 
produced  no  one  of  extensive  circulation  or  infln- 
ence. 

The  same  may  be  said  of  Russia,  where  the  JSai. 
porio<lical  press  was  lint  introduced  under 
the  auspices  of  Peterthe  Great;  and  of  Tur- 
key, whose  first  newsjuper  only  dkUv  bock 
to  1795. 

NewB'pa-per  Ad-dreaftlng-ma- 

oblne'.  A  machine  for  printing!  addreues 
on  newspaper  wrappers  or  attaching  printed 
labels  to  nen-spAi>ers  or  their  wrappen.  See 
Addressino-machtnr. 

Newa'pa-per-clamp.  A  means  for  fas- 
tening newspaiMTs  to  a  back,  in  tera^iorary 
cover,  or  on  a  desk,  so  ns  to  preser\'e  them 
in  a  ronvenient  condition  for  reference.  See 
Papkr-filk. 

Namfpft-peMUe.  A  clamp  to  hold 
nowspapem  by  the  fotiled  edge  in  convenient 
condition  for  reference  and  preservation. 
"Phe  two  rotls  spring  apart,  hut  are  retained 
by  n  hook.    See  Paprb-ci.amp, 

NewB'pa-per  Fold'iug^ma-chlne'.  A 
machine  for  folding  newspapera  for  mailing. 

See  FoLDINO-XACHIKE. 

Naw-to'nl-an  Td'e-aoope.  A  form  of 
the  refiecting-telescope,  in  which  the  rays 

are  reflected  from  the  surface  of  the  object-   

mirror  and  intercepted  by  a  small  oval  mir-  fi^^gp^ 
ror  placejl  in  the  axis  of  the  tube  at  an  an-  f»C^^ 
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ffle  of  45'.  The  image  which  would  have  been  Tormed 
ID  the  axis  is  thereby  deflected  and  iii  viewed  by  an 
eye-piece  attached  at  a  right  angle  to  the  Bide  <»  the 
tabe.    See  Keflkctino-telescoi'e. 

Tba  saaM  mirror  is  fixed  on  the  end  of  a  slender 
arm  connected  to  a  alid^  hy  which  it  is  made  to 
apppoauh  or  recede  from  the  large  speculum,  as  may  j 
be  required.    See  Tble»kx)pe.  I 

mb.  I.  {ffiubandry.)  The  handle  of  a  scythe- 
snath.  It  baa  a  ring  slipping  OD  the  snath  and 
tightened  by  a  bolt  or  wedge. 

2.  {£odemithuig.)  A  separate  a^jiuteUe  limb  of 
a  penmtaiioQ  key. 

8.  a.  One  of  the  points  of  a  pen.  Pens  haTe  usu- 
ally two  nibs,  but  Perry's  have  three. 

b.  A  email  pen  adapted  to  be  placed  in  a  holder 
for  use.  Tlie  usoal  form  of  steel  pens.  Quill  nibs 
are  also  made  and  similarly  held  for  writing.  Such 
^uill  ni&s  have  ao  barrel,  as  the  cyliador  of  the  quill 
IS  called.  Steel  pens  having  a  cylindrical  shape  to 
hold  on  to  a  round  stick  are  called  barrel-pens. 
,    4.  The  point  of  a  crow-bar. 

Nibbling.  (LeHt-making.)  Kedncing  a  blank 
of  glass  to  roundness  preparatory  to  grinding  it  for 
a  lens.  The  operation  is  performed  by  a  pair  of  Hat 
pliers  of  soft  iron,  called  Aariii,  which  crumble 
away  the  edge  of  the  glass  and  do  not  slip,  as  tools 
with  steel  jaws  woald  be  apt  to  do. 

Bn6h«.  iArdiiteeture.}  A  hollow  or  alcove  in 
the  face  of  a  wall  for  a  statue,  clock,  etc. 

Znolc.  1.  {Printing.)  The  notch  on  the  bottom 
edge  of  the  shank  of  a  typs,  forming  a  guide  to  the 
compositor  in  Betting. 

S.  The  slit  in  the  head  of  a  screw  at  which  the 
anrew-driver  is  applied. 

S.  A  notch  or  incision  at  a  measnred  distaDce  on 
an  object.    A  cut  to  form  a  starting-point  for  a  kerf. 

Xliok'aL  Equivalent,  29.0;  symbol,  Ni.  ;  spe- 
dfic  gravity,  8.279,  which  is  incrwised  by  hammer- 
ing to  8.82.  Fuzes  at  about  2,800°  F.  A  brilliant, 
alver-white,  ductile  metal  discovered  by  Cronstedt 
in  a  mineral  derisively  termed  by  the  miners  niek  or 
eapper-nickt  on  account  of  its  leaembling  copper  ore 
in  appearance,  but  disappointing  them  kty  yielding 
no  copper. 

Its  ores  are  foimd  in  many  parts  of  the  world  ; 
in  America  they  have  been  discoverud  in  Massachu- 
setts, New  York,  New  Jersey,  Pennsylvania,  (^n- 
necticnt,  Tennessee,  Missouri,  and  Canada.  The 
principal  are  smaltine  or  smaltite,  from  which 
Roalt^  xaffce,  and  cobalt  are  also  extracted  ;  the 
reaidoe  after  calcinatiou,  called  speig*,  yields  some 
60  per  cent  of  nickel.  Copper  nickel  contains  altout 
46  par  cent  of  nickel  and  a  largn  amount  of  anienic. 

Millerite,  a  sulphide  of  nickel,  containing  65  per 
cent  of  nickel  anil  35  per  cent  of  sulphurj  is  found 
in  New  York  and  Pennsylvania,  and  is  largely 
mined  in  the  ktter  State. 

Pyrrhotite,  a  species  of  snlphide  of  nickel,  thongh 
containing  bat  a  small  percentage,  from  A  to  6  per 
cent  of  the  pnre  metal,  is  so  abnndant  and  widely 
distributed  as  to  constitute  a  principal  source  of 
supply. 

The  metal  is  also  found  in  meteorites  in  propor- 
tions  vanii^  txtm  1  to  20  per  cent. 

Nickel  acts  ujmu  the  magnet,  but  more  feebly  than 
iron  ;  when  heated  to  S50  F.  it  loses  this  power. 

Its  chief  use  is  in  alloys  and  for  plating.  It  enters 
into  the  composition  of  albata,  packfong,  or  tutonag, 
German-silver,  and  nnmeroua  other  riloys  having 
specific  names  conferred  by  their  compounders. 

The  common  varieties  have  3  to  4  parts  nickel ; 
.30  copper  ;  and  16  zinc. 

The  finer  varieties,  5  to  6  parti  nickel;  SO  copper; 


8  to  10  zinc.  (See  Alloy.)  The  pure  metal  is 
used  for  plating,  and  some  oi  its  alloys,  containing 
a  large  proportion  of  the  metal,  for  small  coin. 

In  the  ordinary  process  of  reducing  nickel,  the 
ore  is  coarsely  ground  and  roasted,  mixed  with 
ground  tluor-spar,  and  treated  with  three  times  its 
weight  of  sulphuric  acid,  being  at  the  same  time 
gently  heated  and  agitated  in  a  leaden  vtit.  Any 
hard  m&ss  resulting  is  broken  into  small  niece^  cal- 
cined in  a  reverberatorj'  furnace,  and  dissolved  in  hot 
water,  extricating  the  sulphate  of  lime.  The  solid 
residuum  contains  several  metals,  which  are  sepa- 
rated by  first  dissolving  it  in  a  mixture  of  nitric  and 
sulphuric  acids,  and  allowing  it  to  stand  until  crys- 
tallization ensues ;  the  crystals  are  now  dissolved 
in  water,  and  the  iron  precipitated  by  carbonate 
of  soda  ;  copper  is  precipitated  by  a  current  of  kuI- 
pliureted  hyarogen  gas,  and  cobalt  is  aeparatcd  by 
chlorine,  whichTonns  a  chlcnide  of  nidcel,  leaving 
the  cobalt  free.  The  chloride  is  then  treated  wiUi 
bicarbonate  of  soda  in  solution,  evaporateil  and  dried 
and  calcined.  The  carbonate  of  nickel  thus  formed 
is  mixed  with  charcoal  and  fluor-spar  or  other  flux, 
and  exposed  to  intense  heat,  which  produces  the 
metal  in  a  state  sufficiently  pure  for  ordinary  pur- 
poses. It  maybe  obtained  chemically  pure  by  tlw 
application  of  a  jet  of  hydi-ogen  gas  to  the  carbonate 
in  procfNS  of  reduction. 

inok'el-fllaf  ing.  The  surfacing  of  metals  with 
nickel  to  render  them  less  liable  to  oxidation  by  heat 
or  moisture.  The  opei-atton  is  effected  by  a  heated 
solution  or  in  the  electro-bath.  It  has  been  applied 
to  many  articles,  such  as  gas-tips,  barrels,  and  other 
metallic  portious  of  fire-arms,  sieves  exposed  to 
water,  culinary  veaBels,  type-facinf^  buckles,  and 
other  hardware,  buttons,  etc,  etc. 

KlrwH),  Id  1782,  pnclplIaM  nickel  fhwi  Ita  wlotioiu.  Ik 
nja:  ''Que  pcerlpltatM  nkktl  from  tba  tniuiiM  acid.  Iron 
cleulj  preclpitatM  nickel  from  Uib  nltrooa  ukl."  [PKU, 
IV»w.,  Vol.  LXXVil.  pp.  78-84.) 

Ooldlng  Bird  In  1837  dwcribe*  tbe  electro  deposlUoD  of  nickel 
■nd  other  met&ls  by  the  utian  of  lonK-cootlnued  cunrota  of 
low  tenilon.   (PhiL  ZVoim  ,  Vol.  CXXVII.  pp.  87-46.} 

Shore.  1840,  naed  a  Mtlutloa  of  nltnte  of  alokc^  In  om  com- 
partment of  battery,  and  w«ak  aolpharic  acid  and  iIik  In  tiM 
other,  for  deporitlon  of  nickel. 

An  alloy  of  nickel  and  tin  made  by  mcltisg  under  borax  aod 
glaaa  wnii  uFed  (brcoatlng  Iron  platea  by  Richardaoii  and  BnJtb- 
walto,  1S40.   The  alloy  waa  applkd  melt«d,  aa  In  tinning  Iron. 

Alfred  Smee  made  an  cleotro  depoaltkin  of  rickel  In  1841. 
(Smrr'f  EltmtnU  ofStrctro-MttaUuTgy  ) 

BSttger,  In  the  "  Journal  fTlr  Praktiaohe  Ohemie."  Vol  XXX. 
p.  267, 1843,  aaya  thatamonKftU  theaaltP  of  nickel  the  ammonlo 
•ulphate  of  protoiyde  of  nickel  la  aapeclally  asefUl  In  platlns 
bnaa  and  copper,  and  la  much  anperior  to  cyaoide  nlckal  of 
potaah ,  aa  reeommoDded  by  Ruola  He  procMda  at  aome  length 
to  atale  the  elfcctlvaneaa  of  the  battery  In  produdng  a  depoalt 
of  ntckat  on  copper  In  half  an  hoar,  irhieti  woold  oefiect  the 
needle,  and  pnaerre  the  lower  metal  from  the  tttett  of  nitric 
acid  more  perfectly  than  a  coating  of  gold  depoeited  In  the 
aauie  time. 

Parkea,  1846,  malted  an  alloy  of  nkkel  with  a  Box  for  coating 
metal  iriatea. 

Junot,  1862,  alloyed  alUcnm,  tItanlniB,  tBiigat«i,eto.,wltli 
nickel  for  elertro  dcpoiltion. 

Thomaa,  186*,  uwd  ftrro-cyanlde  of  potaaclum  and  nltro- 
mnrlatle  acid  to  obtain  a  nickel  aolutlon  for  the  batlety.  In 
18G6  he  oaed  the  Hune,  «lth  carbonate  of  anunoola  and  oxide 
of  alumina. 

Cheatley,  1866,  deporitad  aUoji  ef  nJekal      a  battery  (Brib- 

lah  patent  1648,  of  1866). 

An  alloy  of  nickel  traa  applied  to  Iron  platM  by  frictkn  and 
heat  hy  Barron  In  1866 

ahep3Jil,  1868,  deposited  an  alloy  of  diTer  and  nickel.  The 
aolutlon  bi  made  by  adding  carbonate  of  ammonia  to  a  aolutlon 
of  nitrate  of  ril*er.  then  a  almllar  aolutlon  of  carbonate  of  nickel 
In  carbonate  of  ammonia.    An  anode  of  one  part  silver  and  two 

CrH  nickel  b  uaed  Cyanide  of  potaMlum  may  be  UMd  in  the 
ttery. 

Adama,  United  fltntea  palent  No.  67^,  1866,  coats  gaa- 
Upa  with  niekel.  Same.  1860,  uae«  aolutlon  of  aulphate  of 
ntekel  in  aoiutlon  of  lulphlte  orblaulphlteof  ammonia.  Same, 
IW,  eBeeU  electro  depoaltlon  by  a  aolution  of  double  sulpbala 
of  nickel  and  ammonia,  free  ihan  add  or  alkali  do  reaction.  Ue 
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OMS  «  nkkel  and  Iron  anode.  Hli  Mtant,  No.  108,748,  elalnu 
ttw  aw  of  a  nickel  anode  combined  with  cwboB.  Pmnt  ot 
1871  u-HM  «  hoated  battery. 

Dr  Aduni'B  proreati  eonafRti  in  the  depovttion  b;  e!ectn>-roag- 
Mile  agency  at  metallic  nirkel  Irmn  eltbor  of  three  HlutlouB :  — 

1,  one  forme  ]  of  the  double  lulphale  of  nickel  and  alumina  ; 
S,  of  the  double  «il|)hate  of  nickel  and  potash ;  3,of  thvdonble 
■ulphato  of  ntckel  and  magneela. 

xheK  MrfuttonH  are  preferably  owd  at  a  tnnpeTBtnre  above 
100°  Fah>,  and  tniut  be  k  prepand  and  nwd  as  to  be  Ir%o  from 
any  acid  or  alkatlne  reaction.  For  this  purpoae  care  muat  be 
tiken  to  avoid  the  use  of  too  high  a  battery  power  or  the  In- 
troduction of  any  fordgn  matter  into  the  Mlutlon. 

Id  Nagel'R  proceat>,  tiro  parts  of  anlphide  of  the  protoxlda  of 
nickel  and  one  of  anuDonia  are  combhied  to  forma  double  nit: 
thli  Is  dissolved  la  nater.  and  a  «olutlon  of  ammonia  added. 
The  deposition  U  effected  by  a  battery  hnrlng  a  platinum  posi- 
tive poJe,  tha  Mlution  being  heated  to  about  lOO"  f  ah.  Coating 
vlti)  cobalt  la  effectod  in  an  analogous  waj. 

It  hns  tieen  p.opoaed  to  color  the  nickel  during  deposition 
from  a  similar  itolutlon  by  using  two  anodet,  one  of  Iron,  tho 
other  of  nickel.  If  the  ooaUrig  Indicates  an  emeu  of  cither 
metaJ ,  the  corresponding  anode  Is  raljed  partially  or  wholly 
from  the  solution  until  tho  proper  combination  1*  produced. 

Niektling.  Pndbssor  Sharpies  says :  '  *  The  double  sulphate 
of  nickel  and  ammonium,  which  Is  the  salt  that  Is  geoeially  uaed, 
may  no<«  be  had  In  commerce  almost  pure.  Casl^nlckal  plates 
fbr  anodes  may  also  beobtulned.  The  anodes  should  oonndei«- 
bly  exceed  tn  idie  the  articles  to  be  corered  with  nickel.  Aor 
common  Ibrm  of  battery  may  beuned.  Three  Daalell's  or  Smee^ 
cells, or  two  Buniwn's, connected  for  intonsltj,  will  Im  fiiuod  to 
bo  Bufllcient.  The  batterr  power  must  not  be  too  stroiw,  or 
the  depoHitej  nickel  wUI  be  black.  A  strong  solution  of  the 
■vl^hnto  is  made  and  placed  In  any  suitable  vessel ;  a  glaied 
ttoneware  pot  anS'wrs  tmt  well,  if  the  artlclee  to  be  eovered 
are  small.  Aeroai  the  to;t  of  thU  are  placvd  two  hear;  ooppar 
wires,  to  oiio  of  which  the  articles  to  be  covered  are  suspended, 
to  the  other  the  anode.  The  wire  leading  from  the  dnc  of  the 
battery  must  then  be  connected  with  the  wire  from  which  the 
■rtlcles  are  suspended,  the  other  battery  wire  being  connected 
with  the  anode. 

"  In  order  to  prepare  the  articles  for  costing,  they  must  be 
wall  cleaned  bj  first  scrubbing  them  with  caustic  soda  or  pot- 
ash, to  remove  any;  giGase,  and  then  dipping  them  fbr  an  In- 
stant In  ai/ua  rtgia  and  afterward  washing  thoronghly  with 
water,  taking  caru  that  the  hand  does  not  come  In  contact  with 
any  part  of  them  nils  Is  accompHshcd  by  bstenlng  a  flexible 
copper  wire  around  them,  and  handling  litem  by  means  of  It. 
The  wire  serves  aflerward  to  suspend  them  In  the  bath. 

' '  If  the  artielen  are  made  of  Iron  or  steel  they  must  be  flrat 
covered  with  a  thin  coat  of  oopper.  This  la  best  done  by  the 
cyanide  bath,  which  Is  prepared  by  dissolving  precl[dtated 
oilde  of  copper  In  cyanide  of  potassium.  A  copper  plate  is  used 
as  an  anode.  After  thoy  are  reiBovad  tnm  the  wpptit  bath, 
they  must  be  waabed  qtdokly  4(h  water  aiid  idaoad  lo  the 
nickel  bath;  If  aUowed  to dfy  or  bacomo  tunlstaed,the  idokel 
will  not  adhere. 

"  Oreat  care  roust  be  used  through  the  whole  process  to  keep 
all  Kinase,  dust,  or  other  dirt  from  the  articles  to  be  covered, 
or  else  the  result  will  be  nnsatlslictory.  f  he  whole  procesa  is 
one  of  the  moat  dlMcalt  that  Is  used  in  the  arts,  It  bdnK  frr 
eaaier  to  gild,  plate,  or  copper  an  article  than  to  niek^  it; 
but  If  due  oare  be  taken,  the  results  will  amply  pay  Ihr  the 
trouble."  —  Bo$lom  Jo\tnMl  of  OumUtry. 

Martin  and  Delamotte  propose  to  use  nickel  nit*  with  organic 
acids  Instead  of  thosennerally  employed.  The  bath  Is  pre- 
pared by  (Ussolving  I,2dO  grams  cimc  acid,  500  grama  sal-am- 
moniac (or  sulphate  of  ammonia),  and  501)  grams  nitrate  of  am- 
monia In  1£  liters  of  water.  The  solution  Is  boated  to  80^  0., 
and  gradnallj  saturated  with  freahly  precipitated  hydratad 
protoaUe  of  nkkel.  The  heat  Is  then  removed,  21  liters  of  am- 
Dioola  added,  and  water  enough  to  make  26  liters,  so  that  each 
liter  of  the  bath  contains  about  60  grams  of  nickel.  Wb«n 
cold,  BOO  grama  carbonate  of  ammonia  is  added,  the  sediment 
allowed  to  settle,  and  Uttered.  The  bath  has  a  blue-black  color, 
stands  at  11°  B.,  and  is  used  at  a  tonperature  of  about  GO^  0. 
Caustic  potash  or  soda  gives  a  thicker  deposit. 

In  Professor  gtolba's  process,  a  qoantlty  of  concentrated 
chloride  of  sine  solution  Is  placed  In  a  clean  metallic  veseel.and 
to  this  Is  added  an  equal  volume  of  water.  This  Is  heated  to 
boiling,  and  hydrochloric  acid  Is  added  drop  bv  drop  until  the 
preoIpTtate  which  has  formed  on  adding  water  nas  disappeared. 
A  small  quantity  of  dnc  powder  is  now  added,  which  produces 
adaocoailng  on  the  metal  as  br  as  the  liquid  extends.  Enough 
ofthe  nickel  salt  (chloride  or  sulptiate)  is  then  added  to  color 
the  liquid  distinctly  green ;  the  ottiects  to  he  plated  an  placed 
In  It,  together  with  some  tine  clippings,  and  the  liquid  Is 
brought  to  boiling.  The  nickel  is  preeimtated  in  the  course  of 
llfteen  minutes,  and  the  olffcGts  will  be  found  to  be  c<»npleteljr 
coated.  The  coating  varies  In  luster  with  the  character  of  the 
metallic  sarfhce I  where  this  U  polished,  the  plating  Is  likewise 
ItNtroni,  and  vitr  vma 

The  Ibuowing  United  States  patante  may  he  consulted :  — 

Ko.  57,271,  AdaoM,  1866  Vo.  87,8%,  Winchester,  1869. 

Ho.  82,877,  B«ningtOD,  1868.    No.  9I),838,  Adams,  18^. 


No.  90,476,  Adams,  1860. 
No.  dZMT,  Uoore,  1869. 
No.  te,16T,  Adams,  1800. 
No  86,068,  Smith,  1860. 
No.  »8,00tt,  Adams,  1809. 
No.  aSJM.Ciooko,  186B. 
No.  1001188,  Uowaid.  1870. 
No.  100,061,  Adams,  1870. 


AdHDs,  1870. 
Kahns,  1870- 
Howard,  1870. 
Watroos,  1870. 
Adams,  1671 
FaimalM.UTL 
VttiMr,1871. 

'  i,i8;l 


No.  lUe,74S, 
No.  1(18,301, 
No.  106,828 
No.  109,476, 
No.  118,612, 

No.  mm. 

No.  116,670, 
No.Ua,66B, 

Nlok'eT.  The  cutting-lip  at  the  dreamfeiciloe 
of  ft  center-bitf  which  cnts  iu  the  wood  the  circle  <rf 
the  hole  to  be  boTccL  The  lip  which  removea  the 
Wfiod  is  the  rmder. 

mok'lng^bnd'dle.  {Metallurgy.)  A  fono  of 
bii<lille  used  in  wntihing  lead  ore,  • 

Miok'lxi£f41e.  A  thiu  file  for  DiRking  nklu  in 
heads  of  screws. 

Niok'lne-tntnk.  {Metailurgy.)  A  tub  in 
which  nietaUiferotu  slimes  are  washed.  At  the  up- 
per fiid  is  a  trough  which  discharges  a  g«ntle  sht^t 
of  water  over  a  Hicking-hoard,  which  divides  the 
water  into  rills  and  gradoally  washes  off  the  sUoies, 
settling  tbem  on  the  Hat  auriface  of  the  table  in  the 
order  of  tlieir  respective  gntTities, 

Nidged.   Kigged ;  as  a^lar, 

Ki-^lo.  A  method  of  engraving  on  gold  or  ul- 
ver,  which  conasts  in  lUDnin^  in  along  tlie  engrand 
lines,  while  hot,  a  composition  called  nitUo,  com- 
jMKed  of  silver  and  other  metals  more  fusible  than 
silver,  OS  lead,  {.-opiter,  etc  This  compound  is  of 
ft  black  color.  This  ancient  art  was  n^rived  by  the 
Italians  about  four  centuries  since,  and  in  the  jmcdce 
of  taking  proofs  of  the  work  the  art  of  c<^ipeTT>lite 
printing  was  discovered.  The  snf^^tion  seems  fint 
to  haVu  been  improved  by  Tomasso  Fiuigiierra. 

The  art  is  still  practic^  an  a  mode  of  onianient- 
ing  metal  ware,  but  its  principal  use  is  in  door- 

filates,  plates  for  shop  fronts,  etc.,  in  which  tlw 
'i-ass  or  zinc  plates  sie  engnred  and  the  deivesaota 
filled  with  wax. 

Nlg'gedAah'lar.  {Uaaonry.)  A  building  sbme 
roughly  dressed  with  a  pointed  hanimn-. 

The  tool  is  called  a  aoaiUHif-Aamner,  and  the 
o|ieration  nigging  or  nidging. 

Nig'ger.  {Steam-m^ne.)  A  steam-engine  em- 
ployed in  hoisting  ;  especially  on  shipboard  and  on 
the  Western  and  Soatbem  rivets. 

Nisht-^Kllt.  A  Bpring-bolt  fn  a  lock,  openeil  bj 
a  knob  from  the  inside  of  the  door,  liy  a  k^  from  thie 
outside,  but  capable  of  being  flut^ied  so  as  to  be 
immovable  from  either  side. 

Nlght-oart.  One  employed  in  carrying  away  the 
contents  of  cessgiools  and  privies.  The  example  is 
the  box  of  a  cart  with  tightly  fitUng  shntten  at  the 
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rear  part  of  the  box.  The  upper  shutter  is  held 
down  by  levers  and  holding  chains.  The  disehaigp- 
shutter  is  pivoted  at  the  npper  edge  and  ia  tqiented 
by  segmental  racks  and  tnnions  turned  by  a  hud- 
lever.  The  joints  are  packed  to  prevent  leakage  awt 
confine  the  odor. 

Some  forms  of  carts  are  loaded  by  means  of  |»pes 
and  an  air-exhaust.  Barrels,  in  some  cases,  tfe. 
sulntitated  for  cart-boxes,  and  are  filled  by  mcaiu 
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of  the  pressure  induced  by  the  condensation  of  steam 
which  IMS  previously  driven  tlie  air  from  the  barrels. 
Xncfrt-olialr.    A  Commode  of-Kabth-closbt 
(which  Bee)  for  the 


sick-room.  It  in  usu- 
ally made  like  a  chair 
with  a  pan  in  the  seat 
and  meuua  for  per- 
fectly inclosing  the 
coDtents,  90  as  to  pre- 
Tent  the  emission  of 
odor.  A  common 
form  has  a  lid  whose 
edge  dtps  into  a  cir- 
cular trough  around 
the  seat. 

In  tiie  example,  the 
oovered  poil  contains 
a  pan  for  the  feces 
and  one  for  the  dis- 
infectant which  deo- 
dorizes the  mei^itic 
vapora. 

in^t-latoh.  A 
form  of  door-lock  in 
which   the  spring- 


latch  may  be  opened  by  a  key  from  the  outside,  or 
may  be  fastened  ahut  so  as  to  oe  inuuoTable  from  the 
exterior  of  the  door, 

Nl^t-li^t.  A  short  thick  candle  with  a  small 
wick  so  proportioned  as  to  bum  in  a  little  puddle 
oil  of  melted  talluw  without  buming  the  paper  en- 
velope of  the  cylinder  of  Callow. 

When  made  of  spermaceti  or  ateaiine  it  has  no 
envelope,  and  the  wick  li  made  to  bend  over  in 
buming,  being  totally  consumed  80  as  not  to  drop 
ashes  in  the  tallow.    A  mortar. 

NilL   Scales  of  hot  iron  from  the  fora;e. 

m-lom'e-teT.  An  instrament  similar  to  a  tide- 
gi^  for  measuring  the  rise  of  the  Kile  during  ita 
periodical  floods.  One  la  situated  on  the  island  of 
£r-R6dah,  and  consists  of  a  graduated  pillar,  upon 
which  the  hight  of  the  water  is  read  off.  The  pillar 
stands  in  a  well  which  communicates  with  the  river. 

The  rise  of  the  Nile  has  always  been  a  subject  of 
great  anxiety  in  Egypt,  as  upon  the  periodical  sat- 
nration  of  the  grotina  and  tiie  coating  of  soil  which 
is  left  upon  it,  the  soocess  of  the  year's  hoabandry 
depends. 

From  the  earliest  historic  period  nilometers  have 
been  placed  in  pnMninent  positions  in  Egypt,  to 
enable  the  officers  to  watch  tiie  rise,  which  was  pro- 
claimed by  crbrs. 

Aaams  (a  governor  of  ERTpt  nnder  the  Khalif 
Suleiman)  erected  the  uilonieter  in  the  vicinity  of 
what  was  afterward  Qrand  Cairo,  year  Hegira  97. 

"Citizen  L^ngles  has  been  employed  in  examin- 
ing the  various  nilometers  from  Alouyah,  above  the 
cataracts,  to  Lower  Egypt.  He  tinds  15  between 
the  iale  of  Elephantina  and  the  month  of  the  Nile." 
—  Nat.  IiutitiUe  of  France,  1800. 

The  rise  seems  to  have  been  less  in  former  times 
than  now.  In  the  days  of  Moeria  it  is  said  that  8 
ctiUta  were  sufficient ;  IS  or  16  were  required  in  the 
time  Herodotus,  456  b.  c.  At  the  present  day  18 
cnbits  is  considered  the  lowest  innndetion  at  Cuio. 

Hear  the  "  Father  of  History  "  :  — 

"  One  fiut  which  I  leamt  of  the  priests  is  to  me 
a  strong  evidence  of  the  origin  of  the  country.  They 
said  to  me  that,  when  Mceris  was  king,  the  Nile 
overflowed  all  Egypt  below  Memphis,  as  aoon  as  it 
rose  so  little  as  8  cuUts.  Now  Mceris  had  not  been 
dead  900  years  at  the  time  when  I  heard  this  of  the 
priests ;  yet  at  the  present  day,  nnlesa  the  river  riae 


15  or  16  cnbits,  it  does  not  overflow  the  lands.  It 
seems  to  me.  therefore,  if  the  land  goes  on  i-ising  and 

E>wing  at  this  rate,  the  Egyptians  who  dwell  upon 
ke  Moeris,  in  the  Delta  (as  it  is  called),  and  else- 
where, wilt  one  day,  by  the  stoppage  of  the  inunda- 
tions, suffer  permanently  the  fate  which  they  told 
me  they  expected  would  some  day  or  other  befall  the 
Greeks,  On  hearing  that  the  whole  land  of  Greece 
is  watered  by  rain  from  heaven,  and  rot,  like  their 
own,  inundated  by  rivers,  they  observed,  '  Some  day 
the  Gteeks  will  be  disappointed  of  their  grand  hope, 
and  then  they  will  be  wretchedly  hungry,'  as  much 
OS  to  say,  '  If  Ood  shall  some  day  see  fit  not  to 
grant  the  Greeks  rain,  but  shall  afflict  them  with  a 
long  drought,  the  Greeks  will  be  swept  away  by  a 
famine,  since  they  have  nothing  to  rely  on  but  rnin 
fhmi  Jove,  and  have  no  other  resource  for  water.' "  — 
Heeodotits,  II.  18. 

Wilkinson,  very  nnreasonaUy  as  it  would  appear, 
combats  the  idea  of  Herodotus,  and  states  that  the 
rise  at  Memphis  has  always  averaged  about  16  cubits ; 
say  40  at  Assouan,  36  at  Thebes,  25  at  Cairo,  and 
4  at '  the  mouth  of  the  river.  See  Wilkinson's 
"  Herodotns,"  Am.  ed.,  2d  Vol.,  pp.  262  -  254. 

In  the  time  of  Pliny  12  enUts  were  a  famine,  18 
a  scarcity,  15  was  safety,  16  plenty.  At  the  present 
day,  IS  cubits  is  the  lowest,  and  at  this  hi^t  the 
canals  are  cot  and  distribution  commences ;  19  cu- 
bits are  tolerable,  20  adequate,  21  excellent,  22 
abundant,  and  24  ruinous,  as  invading  the  houses 
and  stores  of  the  country. 

The  nilometer  at  Cairo  has  been  erected  for  many 
centuries,  but  it  is  not  nearly  so  ancient  as  that  at 
Elephanto,  which  consists  of  a  Jitaircase  between  two 
walls  descending  to  the  Nile.  One  wall  has  engraved 
upon  it  a  aeries  of  marks  representing  the  hight  to 
wnich  the  water  has  risen  on  certain  occasions. 
The  cubits  here  are  divided  into  liths,  or  double 
digits;  and  measure  1  foot  8.625  inches.  This  ni- 
lometer was  described  by  Strabo^  64  B.  c. 

The  nilometer  at  Memphis  was  tranrfcrred  by 
CoQStantine  to  a  church  in  the  vicinity  of  the  Sera- ' 
penm  of  Alexandria ;  Julian  sent  it  back  to  the 
building  at  Memphis,  where  it  remained  till  its  de- 
structiou  by  Theodosiua. 

At  the  present  day  the  rise  is  watched  for  with 
anxiety,  and  proclaimed  hy  4  criers. 

The  object  of  the  nilometers  fonneily  was  to  settle 
the  amount  of  taxation  to  be  imposed  upon  the 
country.  It  may  still  be  the  basis  of  the  impost  of 
taxes  in  that  overridden  country.  BntCtunt  domain 
there  inclndee  the  land,  the  poor  fellahs  npon  it,  uid 
the  water. 

The  effect  of  the  rise  is  a  gradual  deration  of  the  soil 
of  the  country,  amounting  to  about  6  inches  in  a  cent- 
ury at  Eleplunta.  The  land  at  that  point  has  been 
raised  9  feet  in  1,700  years  ;  at  Theb^  about  7  feet, 
and  less  toward  the  Delta,  where  the  periodical  rise 
is  about  4  feet.  Many  of  the  sites  of  antiquity  are 
buried  beneath  the  surface,  and  some  of  the  ancient 
buildings  yet  remaining,  which  were  originally 
placed  outside  of  the  cultivatable  land,  are  now  sur- 
Munded  by  arable  tracts. 

The  cause  of  the  inundation  u  the  water  that  bib 
in  Abysunia  in  the  miny  sesaon.  Homer  and  the 
Koran  are  right  in  ascribing  it  to  wat«-  sent  by  God 
from  heaven. 

Calisthenes,  the  fupil  of  Aristotle,  and  afterward 
Agatbarcides  of  Omdns  (2d  century  b.  c).  andStra- 
bo,  ascribed  it  to  the  same  true  source,  —  the  rainj' 
seaaon  in  Ethiopia. 

The  rainy  season  in  Ethiopia  commences  (Ken- 
rick)  about  the  spring  enuinnx  and  prevails  ti:l  after 
the  summer  aolsuce.   Tne  Upper  NUe  of  course  first 
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fieela  the  rise ;  at  Ehartoom  eariy  in  Hiy ;  at  the 
Cataracts  aboat  the  flmt  of  June.  It  becomes  via' 
Ua  in  Erarpt  about  the  middle  of  June.  About  the 
middle  of  August  half  the  riiie  is  attained,  and  the 
dikes  are  then  cut ;  the  rise  occupiea  about  100 
days,  as  sUted  by  Herodotus.  The  maxiniuiu  ia 
about  the  25th  of  Septeuiber.  After  remaining  sta- 
Uonanr  for  12  or  14  dayd,  it  commencaa  siokiag,  and 
is  within  its  banks  agaiu  about  the  10th  of  Novem- 
ber. Its  minimum  stage  is  about  the  middle  of  May  ; 
tiie  dei>th  at  Cairo  is  then  about  6  feet. 

The  increase  of  the  Nile  duriug  inundation  is 
S-fuld  its  r]^uantity  duriug  an  ordinary  stage.  The 
rate  of  (low  during  inun£ition  is  6  feet  per  second 
at  £'  SiBout,  about  the  middle  of  Kgypt ;  duriug 
low  water  the  rate  of  flow  is  from  1^  to  2  knots  per 
hour.  The  immediate  banks  of  the  river  are  seldom 
covered,  and  serve  as  highways.  The  general 
bi-eadth  of  the  river  is  about  |  of  a  mile.  It  receives 
no  tributaries  after  leaving  Abyssinia,  and  conse- 
queotly  does  not  increase  in  size. 

A  lour  Nile  causae  famine.  We  read  of  such  in 
Genesis;  one  A.  D.  1200,  cited  in  Abdollatiph's 
History  of  Egypt ;  two  In  1784-85,  msntionecf  by 
Volney.  The  btter  was  very  destmctive,  and  was 
causea  by  light  rainfall  in  Ethiopia.  Multitudes 
sought  food  in  Palestine  and  Syria. 
Nine-pin  Block.  {Ifautical.)  A  block  whose 
shell  is  spindle-shaped,  resembling  one 
of  a  set  of  nine-pins.  Ita  mua  are 
I  Bwiveled  in  an  upper  and  lower  bar, 
so  that  the  plane  of  the  sheave  may 
be  presented  in  any  dirretion.  It 
acts  as  a  fair-leader  under  the  ctobs- 
Nuu-Pin  Boek.  pieces  of  the  bitts. 

Ni-o'bi-aiiL   Symbol,  ^b.  A  rare 
metal,  not  specially  useful  in  the  arts.    Once  called 

fRp.  (^ACining.)  The  gradual  approach  of  the 
strata  above  and  below  a  seam  and  terminating  it. 

Wp'par.  '{NauHeal.)  Stroug  seizings  for  bind- 
ing the  messenger  to  the  cable,  to  form  slings,  etc. 
They  are  made  from  clean  unchafed  yams  drawn 
from  unlaid  rope. 

mp'por-£a«e.  {Printing.)  A  ledge  adjustable 
on  the  tongue  of  the  feed-bcord  of  a  power-press. 
Used  in  keeping  tlie  required  margin  uniform. 

mp'pwm.  1.  A  grasping  tool  with  catting  Jam's. 
hedeftihov  severu  forms  with  various  presenta- 
tions of  the  blades. 

2.  {DeiUiairy,  etc.)  The  mechanical  forceps  or 
nippers  used  by  dentists  are  for  operating  on  the 
plates.  The  following  cuts  of  the  operative  portions 
will  explain  their  constraction. 

g,  nipper  for  cutting  off  chambers  and  entling  off 
backings  from  plates. 

h,  nipper  for  cutting  out  [flateL 

i,  punch  for  rivet-holeu. 

j,  plate-bender  for  upper  plate. 
k,  plate-bender  for  lower  plate. 
I,  olaap-beuder. 

S.  {ffydraulie  Engineermg.)  Nippers  (a)  for  cut- 
ting off  the  heads  of  piles  under  water  consist  of  two., 
serrated  jaws  m  n,  one  attached  to  the  small  sector  ' 
0,  and  the  other  to  the  large  sector  r.  On  each  sec- 
tor is  a  cogged  arc  eugageil  by  two  pinions  on  an 
axil  wliich  is  perpendicular  to  the  plane  of  oscilla- 
tion of  the  nip|M:rs.  A  rotary  reciprocation  is  im- 
parted to  the  nippers,  which  cuts  off  the  pile,  the 
jawa  beinit  gradually  approaohed  by  rotatbn  of  the 
axis  and  pinions  as  the  teeth  bury  themselves  in  the 
wood. 

4.  (Printing.)  The  clasps  which  catch  the  sheet 
and  conduct  it  to  the  form. 
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6.  {Wtre-drawing.)  The  tool  for  pulling  the vite 
through  the  plate. 
8.  Hand-cuffs  or  foot-ahackles  for  -piamMen. 


folkt  Hifftn. 


Nip'ple.    1.  {Madtinery.)    A  smaU,  rounded, 
perforated  protuberance  ;  as  the  nipple  of  a  gun  oi 
which  the  percassion-cap  ia  placed.    A  teaL 
Solid,  it  ia  a  stud,  boss,  knob,  bnttMi. 
2.  The  teat  of  a  nunung-bottle. 
Wp^V^  Arti-fi'olal.  1.  A  ooncavs  shield  of 
hard  wood,  ivoty,  or  india-rabber,  fitted  to  the 
breast.    Inserted  in  its  crntrr  is  a  cup  to  com-  the 
nipple,  made  of  india-mhber  or  prepared  oow't  test. 


Dt  8227. 


C 


It  is  nsed  by  women  with 
sore  breasts  a.s  a  protection, 
to  prevent  babies  biting  the 
nipple  while  sucking. 

2.  A  nipple  attached  to  a 
milk-bottle  for  the  infant 
The  nipple  A,  shown  in  the  example,  has  a  rtop- 
flange  6  to  keep  it  from  jMissing  too  far  into  the  in- 
fant's mouth.  A  T^crforated  button  is  a  mrantof 
attaching  the  india-rubber  tube  C  to  the  ni[^ 

Nlp'lde-aeKt  (Fin-arm.)  The  hump  on  the 
nde  of  a  bwrel  on  which  the  nipple  is  acntwed  ind 
through  whirh  the  fire  Is  carried  to  the  charge. 

Nlp'ple-ahiald.  One  for  the  protection  of  the 
mother's  nipple,  that  it  may  not  be  bitten  by  tbe 
,  nundiig  in&nt.    It  haa  a  cap  of  hom  or  vulcuitf, 
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Jr^p^  AuM.  jFtifieiat  NippU  amd  StMd. 

and  the  nipple-shield  U  a  fine,  elastic,  perforated 
membrane  of  india-nibber. 

Or,  AS  in  Fie.  332S,  the  interior  adjustable  sliding 
screi^n  limits  the  elongation  of  the  nipple  when  buc- 
tion  is  applied. 

mi/pw-WTanoIl.  {Fire-arm.)  The  spannar 
vith  sides  which  fit  the  square  of  the  nipple,  and 
which  is  used  for  screwing  it  to  and  anacrewiog  it 
from  the  barrel. 

Nl'rlL  The  vibration  or  chattering  of  a  taming- 
tool  not  accurately  centerud  or  titti:^. 

Nl'trio-ac'id  For'naoe.  The  nitric-acid  fur- 
nace consistH  of  a  number  of  parallel  liori^^ntal 
cast-iroQ  retorts,  arranged  in  pairs,  which  connect 
by  luted  tabes  with  a  series  of  receivers  and  two- 
necked  Woulfe-bottled,  wherein  the  fumes  arc  con- 
densed and  collected. 

The  retorts  are  charged  with'nitrate  of  potash  or 
soda  and  sulphuric  acid.  The  resulting  ttiuphate  is 
scraped  out  after  removing  the  end  of  the  retort. 

In  the  ijailery-fumace  the  retorti  are  sunk  in  sand- 
pots  whose  lower  surfaces  are  exposed  to  the  heat  of 
the  furnace  fire. 

Ml-tiine'.  An  ex- 
plosive compound  pat- 
ented by  Nobel,  Au- 
gust 1 4,  1866;  formed 
of  glycerine,  sulphuric 
and  nitric  acids,  free  of 
hypo-nitric  acid. 

Zli'tTo-gly'oer- 
ine.  J/itroteum,  glth 
iwnn,  or  bUuting'Cil. 
Discovered  by  Sobreso, 
professor  of  applied 
chemistry  at  Tunn,  in 
1847,  and  introduced 
into  this  country  in 
1864 by  Nobel,  aSwed- 
ish  engineer. 

An  oily  liquid  of  a 
qiecific  gravity  of  L6, 
having  a  sweet  aro- 
matic taste,  colorless 
when  pure.lMit,  as  man- 
ufactured, it  is  usually  light  yellow.  If  heated  up  to 
100',  no  change  takes  place  ;  heated  gradually  to 
193',  it  is  decomposed,  loaiug  its  explosive  power. 
When  not  under  pressure  it  bums  quietly.  Heating 
when  confined  may  create  a  partial  decomposition, 
and  au  e-xplosion  from  the  pressure  thus  generated. 
An  electric  spark  will  pass  through  it  without  caus- 
ing explosion  unless  a  aerim  of  sparks  are  passed 
through  it  until  decomposition  is  caused  and  heat 
generated.  Fire  alone  onlinarilv  will  not  explode  it. 
Jarring  nitro-glycerine,  even  wnen  at  a  tempemture 
of  50°  C,  will  not  explode  it.  Explosions  occur; 
1.  When  confined  and  heated  to  180°  C.  ;  2.  If 
struck  so  as  to  create  heat  and  pressure  ;  percussion 
caoses  it  to  explode  with  difnculty  when  frozen, 
which  takes  place  at  8°,  but  striking  it  when  in  that 
state  with  a  sharp  bard  substance,  as  a  pick,  will 


I  then  easily  explode  it.  — Journal  of  A^ied  Ckem- 
1  iHry. 

It  is  prepared  by  successively  adding  small  quan- 
.  titles  of  glycerine  to  a  mixture  of  nitric  and  sul- 
I  phuric  a<:id8  and  pouring  the  comiwund  into  water, 
'  when  the  nitroleum,  which  is  insoluble  in  and  heavier 
than  water,  falls  to  the  bottom  of  the  vessel. 

The  acids  used  should  be  of  the  purest  quality, 
anil  great  care  taken  to  avoid  the  introduction  of 
furcign matters  i  otiiera'i8e8lowdecoui)>obitiou,  which 
;  may  tinalLy  ivsult  in  hpoutaneous  explosion,  occurs. 
For  this  reason  it  is  better  to  have  it  made  on  the 
spot  and  used  soon  after  making. 

It  may  be  purified  by  dissolving  it,  very  gradually 
and  at  a  temperature  not  exuecaiHjg  50°  F.,  in  sul- 
phuric acid,  and  sejiai-atiof^  the  nitroleum  by  the 
gradual  addition  of  nitric  acid,  and  then  pouring,  in 
11  tine  stream,  into  pure  cold  water  from  which  the 
nir  has  been  expelled  by  boiling  ;  in  the  preparation 
the  temperature  of  60'  shotdd  in  no  case  exceeded. 

In  Mowbray's  process,  a  current  of  cold,  dry  air  is 
passed  through  the  vessels  in  which  the  compound 
18  made,  for  carrying  off  the  hypo-nitrous  acid  and 
to  cool  and  agitate  the  mixture. 
The  vessels  are  lined  with  glass. 
This  substance  has  been  extensively  used  for 
blasting  purposes ;  in  the  Mt.  Cenis  and  Hoosac 
tunnels,  tne  oiierations  at  Blossom  Rock,  harbor  of 
San  Francisco,  in  the  improvements  of  the  ICast  River, 
New  York,  and  elsewhere.  (See  Bi.astixg  ;  Tuk- 
KEL.)  Developing  about  ten  times  the  explosive 
power  of  gunpowder,  it  requires  far  less  drilling  and 
oi)erates  so  as  to  lift  the  rock  from  its  bed  without 
shattering  it  to  such  an  extent.    The  nuiubei  t£ 
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iS»vtn^t  Sim-Qliianiu  Appa/atia- 


fatal  explosions  resulting  from  it  have  l>een  an  ob- 
stacle to  its  more  general  use,  but  these  are  claimed 
to  have  resulted  geuerally  from  imfffoptsr  manufac- 
ture, exposure  to  too  great  heat  in  transportatitm,  or 
carelessness  in  handling. 

^mong  the  most  pi-ominent  accidents  occurring 
from  these  sources  were  the  explosions  at  Asjrinwall 
and  in  the  office  of  Wells,  Faigo,  k  Co.  at  San  Fran- 
cisco, by  the  former  of  which  forty-five  and  by  the 
latter  six  lives  were  destroyed.  In  the  case  of  the 
Aspinwall  disaster  the  nitroleum  had  been  shipped 
from  Hamburg,  where  the  temperature  was  55°  or  60° 
to  a  tropical  climate  where  the  temperature  in  the 
hold  of  the  steamer  was  probably  mo)«  than  double 
this.  It  was  inclosed  in  cork-stopped  vessels, 
packed  in, cases  with  sawdust.  The  explosion  has 
been  attributed  to  the  disengagement  of  gas,  which. 
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by  the  corroaioD  of  the  corks,  escaped  into  the  6ar- 
rouudiag  sawdust,  forming  a  new  and  easily  ignitni 
compound,  which,  becoming  mixed  with  the  nnde- 
comix>sed  nitroleiim  which  escaped,  was  e«sily  ex- 
ploded at  such  a.  high  temperature  by  the  rough 
iiandlin^to  which  it  was  subjected  by  the  steve- 
dores. The  uheriff,  surveyor,  and  four  other  per- 
Kom  were  killed  by  an  explosion  at  Newcastle  on 
Tyne,  England,  while  engaged  in  burying  some 
caaes  of  this  compound  in  a  pit  beyond  the  city 
limits  fur  safety. 

It  is  noticeable  that  moat  of  the  accidents  recorded 
have  occurred  in  moving,  transporting,  or  liquefying 
the  compound  after  congelation,  and  not  in  blasting. 

For  farther  information  see  the  following  patents:  — 


No.  60,617,  Nobel,  1866;  n~ 

luued,  l(tH8. 
No.  6e,63»,  atutSoer,  186}. 
No.  67,175,  Ni.bel,  1806 
No.  60,5iii',  Sh^rTaor,  1865 
No.  60,572,  Shaffnor,  im^. 
No.  60,673,  Shkffaer,  18H6. 
No.  76,499,  Howbniy,  1863. 
No.  78,317,  Nobel,  1868. 
No  66,906,  Chester  and  Bar- 

■t«nblniler,  1869 
No.  86,701,  SbBfTDer,  1869. 
No.  87,373,  Slutffner,  1869. 
No.  93,762,  Shaflber,  18ia. 
No.  93,763,  Shaffner,  18W. 
No.  aa,764,  Sbairner,  186;>. 

Ni-tzole-uin.   A  name  for  Nitro-glycekine 

(ivhich  jti'e). 

Ni-trom'e-ter.  An  instrument  for  detecting 
the  quality  of  niter. 

Ni'trouB-oz'lde  Ap'pa-ra'tiUL  Nitrous  ox- 
ide (N  0),  commonly  called  laughing-gas,  ia  fre- 

ric  mi. 


No.  93,766,  Shaftier.  1868. 
No.  B8^W2,  Uonley,  1*» 
No.  98.4-26,  rihEUTner,  1K69. 
No.  98,426,  ahtlTner,  186B. 
No.  98,427,  Shkffner.  1869. 
No.  98,854,  Dftmsr,  1870. 
No.  99,(»69,  Dltm«r,  1870. 
No.  99,070,  Dltmu,  1870. 
No  106,006,  Mowlirty,  1870. 
No.  106,607,  Mowbny,  1870. 
No.  112.848.  Roberta,  1871. 
No.  112,849,  Robert*,  1871. 
No.  112,860,  Roberto,  1871. 
No.  117,577,  Taylor,  1871. 
No.  120,776,  Robert*,  1871. 


1^.  S.  Whiu'i  NitToyu-Oxide  Apparaln. 

quently  employed  in  dental  surgery  as  an  anesthetic. 
It  may  be  procured  by  simply  heating  nitrate  of 
ammonia,  or  by  the  action  ot  nitric  acid  ou  copper 
or  mercurv. 


The  apparatus  ahown  in  Fig.  3331  is  designed  for 
the  production  and  retention  of  this  gas  on  t  Urge 
scale,  for  the  puriiose  of  inhalation. 

1 1  consists  of  a  retort  and  heater  a,  purifier  ft,  gns- 
ometer  c,  which  may  contain  40  to  50  gallons,  and 
inhaler  d.  The  gas  generated  in  the  retort  passes 
through  the  pipe  e  to  the  purifier  b  containing  a 
solution  for  removing  impurities ;  in  this  are  ar- 
rangeil  seven  inverted  tumblers,  shown  in  plan  at  B, 
through  which  the  gas  successively  [Misses  from  one 
to  another  by  the  i>i]>es  /  g  ;  on  Wving  the  last 
tumbler  it  is  ivceiveil  into  the  gasometer  e. 

The  inhaler  d,  shown  in  section  at  C,  is  connected 
by  pipe  A  with  the  gasometer,  and  has  twto  valves 
k  I  opening  in  opposite  directions.  On  ap)ilying  the 
mouth  to  the  end  m  and  making  au  inhalation,  the 
valve  k  opens,  while  during  the  act  of  expiration  it 
clues  ;  the  valve  I  is  at  the  same  time  opened,  allow- 
ing the  gas,  which  has  |iassed  through  the  longs,  to 
escape  through  the  opening  n.  o  is  a  pipe  convey- 
ing gas  to  a  burner  which  heats  the  retort. 

The  general  arraii^ment  of  the  ap]«ratHs  shown 
in  Fig.  33S2  is  identical  with  the  foregoing,  hni  the 
purifier  B  consists  of  a  glass  dome  a  covering  the 


Tig.  am. 


cylinder  b,  which  has  several  disks  c  d  e  of  wire- 
gauze  on  which  lime  is  placed  for  absorbing  inipuri- 
tiea.  The  gas  enters  through  the  pipe  /  oneninj; 
above  the  diaphragm  g,  and  circulates,  as  indicated 
by  the  arrows,  through  the  cylinder  b,  finally  piss- 
ing into  the  gasometer  by  the  pipe  A, 

Johnston  Brothers  of  New  York  furnish  liquefied 
nitrous-oxide  gas  for  dental  purposes.  They  com- 
press 1,200  gallons  of  ^  into  a  cylinder  24  inchcit 
long  and  6  inches  in  diameter  ;  or  over  100  gallons 
into  a  cylinder  12  inches  long,  3|  in  diameter.  The 
])reRsure  is  about  800  pounds  to  the  square  inch  st 
^0".  It  is  shipped  in  chilled  wronght-iron  bottles 
with  steel  faucets. 

Nob.   A  heatl  ;  a  knob. 

(Artillery.)  The  plate  under  the  swing-bed  for 
the  bead  of  an  elevating  screw. 
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Ito'bvcVB  TesUpUte.  | 

<*  r.  Nobart,  a  manofketiuer  of  opUod  InMnuiNila,  rMkting  ' 
•t  Bulb,  PomermoU,  hu,  duriog  tlw  krt  twmtjr-JlTe  ycAn, 
been  naomwd  for  produclog  the  flnsat  raltDgi  on  glau  whieh  | 
iHTe  Utberto  b«Mi  executed.  Theae  rulings  &re  oied  for  two  ! 
pupoM  I  u  » te«t  oT  tbe  defining  power  of  mlenMco^  otiJto-  ' 
UwM,  MM  w  *  meutf  of  det«nuliilng  the  ««Te-letigto>  of  the 
VBduktkHU  <tf  Che  revml  portion*  of  tbe  solar  npectrun . 

"  ThMB  Intended  Ibr  microscopic  use  ara  known  u  yoberVs 
lest-piale*.   They  are  executed  on  the  vnder  anrbco  of  a  ploee  of 
exeeedfarly  thin  gUM  (1 200  of  «d  Inch  thick  or  less),  wtakh  U  | 
•IthnrranwntedtoaiUpofonlliULry  plate-glaM such aa  1*  uted  in  i 
mounting  inienKOplcot4ject9,or,ln  exceptional  caaee, to anoth- 
ar  piece  of  tiiln  gla»,  about  1 100  ofan  loch  thick,  the  two  being  | 
mooatailoTeraclKularboledTllledlnathlnplateorbraM.  The  i 
laUwarrangement  to  Intended  to  permit  the  ruling  to  be  Ulaml- 
Mted  from  below  bjr  achrcaaatlo  ramUoattotw  of  abort  focus.  ' 

"  Vrhen  (HW  of  UttM  iMt-platM  to  ciamlDcd  wltb  tbe  naked 
m,  it  laoka  aa  If  a  aingto  ■Iraigbt  line  not  wider  than  a  bab- 
Ind  beeo  MignTed  beneatii  the  glam  corcr,  and  tbl«  when  held 
la  tba  Ught  glowa  with  apectnU  colon  ac  tbe  pbtte  to  mored. 
If  thto  appannt  line  be  examined  with  a  microscope  of  adequate 
poTer,  It  H  Imnd  to  be  composed  of  a  number  of  bands,  each 
ODiMUUBgtfa  group  offlno  lloci<,  the  stances  l>etneen  which 
Tin  vvudlng  to  a  Sxed  rule.  Nobert  has  iMucd  a  nomber  of 
kinds  «f  thiM  ptoten,  which  dlSer  bi  the  number  of  bands  and 
bt  tbe  dbtanee  of  tbe  line*  of  the  8 neat  band  from  center  to 
center.  The  following  are  the  baat-known  wtodMt  arranged 
in  Uu  «tder  of  the  daw  of  tbdr  IwiM — 


MgnathmorPtot*. 

I>totanM  of  the  11dm 
from  center  to  cen- 
ter In  fkaetlDiia  of 
aPiitaUiM.* 

In  tbe 
eoaiscat 
band. 

In  tbe 
finest 
band. 

Rftcen-band  plate  .      .      .  • 
Twenty-band  plate      .       •       •  ■ 
Tbirt*'b;>nd  plate    .       .       .  ■ 
NlBBteen-baod  plate          .      .  . 
Hew  twentT'taoDd  plite  . 

1,1000 
1  1000 
I/IOOO 
11000 
1/1000 
1  1000 

lUOO 

1/5000 

1/6000 

1/8000 

l/IOOOO 

1/20000 

•  Tkm  Plub  Km  li  latW  longer  tbMi  th«  IngUsb  Une. 
Om  n«lbh  hMfa  «4Bala  llJitUBa  Parto  linM. 


"  or  theae,  tbe  nlnetean-band  piste  hu  bnn  moat  uad  during 
tbe  laat  ten  yaara.   The  new  twentj'tend  plat*  baa  only 
eenUr  appeared,  aa  wUl  be  ez|itolaed  bwealtorw 

"  Tbe  following  tid>la  ^vm  tbe  number  of  Hnaa  In  aash  band 
of  the  nbwCeen-band  ^te  and  of  tba  naw  twanty-bnad  pbte. 
■o  &r  aa  known,  with  tbe  Urtanca  ot  tbe  llnaa  of  aaohtend 
fton  aoitaF  toenntar.ln  fractlniB  ofn  Pari*  Una.aiid  tte  nom- 
ber  of  ti  thto  dtotaoee  would  be  eootained  in  aa  Bngltob 


Number  of  Band. 

11 

Dlataotla 

No.  of  apacei 
to  tbe  Bng> 

In  tbe  nlne- 

In  tbe  new 

■i 

lliiaai  mil 
In  fyactloni 
ofPartaUna. 

toMi-band 

twenty-band 

c 

J 

Itohlnch. 

plate. 

plate. 

i« 

I. 

I. 

7 

IIOOO  ' 

11,269 

II. 

10 

11600 

16,889 

ni. 

U. 

18 

12000 

S2,619 

IT. 

16 

1  2600 

28,148 

T. 

in. 

17 

1  8000 

88,778 

TI. 

20 

18G00 

80,406 

TII. 

IT. 

28 

14000  . 

46,087 

Till. 

26 

14600 

60,667 

IX. 

V. 

87 

IGOOO 

66^ 

X. 

80 

16600 

61,926 

XI- 

TI. 

84 

16000 

67,666 
78,186 

XII. 

87 

16600 

XIII. 

TO. 

40 

1  7000 

78,»16 

XIT. 

4S 

1  7600 

84,446 

XV. 

Tin. 

46 

18000 

90,076 

XVI. 

48 

18600 

96,:ti6 

xvn. 

IX. 

61 

19000 

101 -SSI 

XTm. 

64 

19600 

106.964 

XIX. 

X. 

67 

110000 

112^4 

XI. 
XII. 

xin. 

111000 
112000 
1  180UO 

l-.iS,S6S 
186,113 
146,872 

XIV. 

114000 

157,681 

XV. 

1 

M 

116000 

168,890 

XVI. 

1  IflOOO 

180,160 

XVII. 

1  17000 

191,409 

xvni. 

1 

1  18000 

202.668 

XIX. 

1  19000 

218,928 

XX. 

laoooo 

238487 

"  It  will  be  Been  hj  tUa  tabto  thai  ttaaflnt  tan  banda  of  the 
new  twMty-band  plate  oorreapond  to  tbe  alternate  baoda  of  tbe 
nlnal««D-Mnd  t^ate,  and  that  the  ten  lamalning  Imnds  an  Ml 
ekwer  than  tta  nlnetaenth  bUil,  the  Uaaeof  tbe  twentieth  band 
babig  Just  twka  a.<i  eloaa. 

"  Long  after  cojdea  of  the  nfaietaen-band  ptota  had  found  tbdr 
WW  to  all  parte  of  the  rMllmd  worid,  the  IhM  of  the  finer  banda 
lanalDed  luTtolble  to  tbe  moat  lUlUbl  mlcraaeo|dBte.  Thto  ve- 
■ulted  nut  meiely  from  the  ctoeancM  tbe  llnea,  but  also  from 
thetf  eKtrame  delleaey  and  palenan.  Mobert.who  waa  btanrdf 
unable  to  see  tbun,  auppoaad  that  thin  wae  a  phyakal  raaton 
why  ii&ea  rapanlad  bv  a  dtotanea  Icm  than  tba  ibortast  wun- 
length  of  TUlUe  llgnti  wonld  Ibrem  leatot  leaehitlon;  an 
oplnhm  which  baa  amre  beau  shown  to  reat  npon  »  mtolntar- 
iwrtatlon  <tf  the  phyakal  Uw  luToked.  In  1869,  bowerer,  tbe 
Bneaoftha  rixteenth,  seTent<enth,dghteeiitb,  and  nineleentb 
banda  were  not  onij  eccn  and  counted,  but  they  were  photo- 
grajriied  1^  Dr.  J.J.  Woodward  and  oneofhtoasidatenta  hi  the 
Azmy  Hedloal  Museum  at  Washington,  and  tbe  ftaaiUUty  of  re- 
set Ting  tbem  was  thus  placed  b^ond  doubt  Prior  to  tbli, 
Tarloua  mkroacoptota  had  believed  that  tbey  bad  rMOltad  theae 
banda,  tmtaa  tbcy  bad  not  auececdcd  in  ascertaining  the  num- 
ber (>f  llnea  In  each  ImUridual  band  tbdr  claima  woe  not  unl- 
veraally  accepted. 

"  On  the  receipt  of  tbe  Hoaevm  photograidiB,  Nobart  for  Uia 
first  time  acknowledged  that  tbe  hwbeotfour  bnndi  bad  bcmiia- 
solved,  and  promised  that  be  would  endeaTor  to  rule  still  finer 
llnca.  Tbonewtwenty-bandplatewa*tbeiwilta(htosnhi<equeDt 
'  eflarta.  Ono  of  these  piatea  waa  furnished  by  btm  to  President 
Barnard  of  ('olumb  to  College  in  1872,  and  In  the  aprfaig  ^1878  ui- 
other  waa  rccelTed  at  the  Army  Medical  Huanun.  ^stemaUa 
eodeafota  with  tbe  beat  modem  oUectlna  have  foiled  aa  yet  to 
Tcsolra  any  of  the  banda  of  thto  phta  beyond  the  tenth,  and 
heuce  perbapa  come  will  be  dtopoacd  to  deny  tl.at  they  bave 
actually  been  ruled  aa  stated,  but  It  must  be  remembered  that 
almllar  doubts  were  raircd  with  n^rd  to  tba  finer  iMnda  of  the 
nlneteen-band  plate  befora  they  were  resolTed ;  and  the  appear- 
ance presented  by  the  new  bands  era  ao  afanilar  to  thoeaOT  tbe 
higher  bands  of  the  old  ptote,  when  Tie  wed  by  a  power  lnade> 
quale  to  reaolve  tbem,  that  It  Hems  probabto  that  Nobert  taaa 
again  succeeded  In  outatrippiog  the  prec ent  reeolTlog  power  of 
our  best  microncopes,  aa  be  did  In  foncer  thnea ;  that  the  new 
bands  an  actually  ruled  aa  claimed,  and  that  tboy  will  serre,  as 
tbe  higher  bands  of  the  old  plate  did,  a  meat  weful  purpose  bf 
stlmu&tlng  practical  optlrtons  to  stiU  forthor  ImproTementa  In 
the  constroctlon  of  obJecttTea. 

"  Tho  method  by  which  Nobert  prepares  there  mllngii  baa 
iMcn  kept  secret.  Various  attempts  bare  been  made  to  Ind- 
tate  them,  but  without  success,  because  no  One  else  has  been 
able  to  construct  a  point  suitable  for  executing  eitcb  work ;  the 
bcot  diamond  splints  make  marits  whkh  are  ragged  and  unerm 
when  examined  by  bi^  powers,  and  diamond-points,  prepared 
by  grinding  with  dtomond-duHt  in  the  most  carefbl  manner,  aie 
vet  loo  coarse  to  imitate  the  beauty  and  regularity  of  eren  the 
lines  <rf  tlie  coarsest  banda  of  Nobert'a  ptotea.  Could  a  suitable 
point  be  prepued,  there  would  appear  to  be  do  enious  dlOcolt; 
la  constructing  a  machine  to  execute  tlie  ratings. 

"  Used,  with  suitable  precautions,  aa  a  test  of  tbe  lesoWing 
power  of  microscopic  otgeetlTes,tt)e  piatea  of  nobert  appear  to 
oiler  great  adrantagea  over  diatoms  and  other  natural  objectt. 
In  the  case  of  the  latter,  Individuals  of  the  same  species  rary 
orratly  In  dimension*  and  In  difllculty  of  resolution,  while  In 
Nobert's  ptotea  the  rartotion  is  reduced  to  a  minimum.  Ttie 
ruling  to  executed  with  anrh  marreloua  precision  that  no  per- 
teptibto  ddB^rences  can  tie  detected  In  the  dbnanaloas  or  dlB- 
culty  of  similar  bands  on  different  piatea,  and  they  alfoid  alsa 
a  conTeslent  means  of  asrigniog  numerical  ralues  to  the  resolr- 
ing  power  of  the  objectlTea  tested. 

To  reaolre  tbe  highest  banda  of  the  uineteen-band  plate  or 
the  corrvponding  onM  of  tbe  twenty -band  ptote,  objectives  of 
the  beat  quality  are  requlied,  and  should  be  used  with  oblique 
Illumlnatloii.  A  coal-dl  lamp  may  bo  employed  as  the  source 
of  light  but  the  moat  satUlkctory  results  are  attained  by  vdug 
monochramatk  (bine)  sunlight,  whkh  may  be  iriitalned  by 
means  of  a  suitable  prism,  or  by  refiectlng  tbe  sunl%bt  fkom  a 
minor  through  a  thin  to>  er  of  a  Baturmt«dBolutk.n  of  tbe  am- 
Dioulo-snJpbste  of  copper. 

"  Any  of  the  test-plates  of  Nobert  can  also  bo  uwd  for  deter- 
mining the  wsTc-lengtha  of  light.  Nobert  baa,  besides,  pre- 
painl  a  Tarlety  of  piatea  especially  for  this  purpose.  When 
closely  ruled  lluee  on  glass  are  Uluminated  by  an  oblique  pen- 
cil of  light,  and  riewed  with  a  low  power  of  rery  small  eper- 
tni«,  tbe  line  of  Ttolon  being  perpendicular  to  the  ptone  of  tlie 
ruling,  the  latter  will  appear  as  a  colored  band,  the  colot  wan- 
ing with  the  angle  which  the  luminous  pencil  forms  with  the 
plane  of  tbe  ruling.  Now  it  has  been  shown  that  this  angto, 
the  waTe-length  <^the  color  seen,  and  the  dtotance  of  the  Unas 
apart,  stand  Tn  a  fixed  matbcmatkel  retoUon  to  cech  other ;  so 
that  If  the  distance  of  the  lines  to  precisely  known  and  the  an- 
gle careflilly  measured,  the  wnre-length  of  the  color  Been  can 
readily  be  computed.  Tbe  fidelity  with  whkh  Nobert's  rulings 
are  executed  at  the  distaocee  stated  by  their  maker  gives  them 
a  high  TBlue  for  thto  purpose.  One  of  the  most  ingenious  of 
these  plates  to  the  so.«al1ed  wavr-ptau.  In  which  there  are 
seren  bonds,  t)ie  Unee  of  wMeh  aland  in  snob  a  relation  to  cacb 
ottier  as  to  msoM,  tbat  whon  Ibey  are  Uluminated  with  light 
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titfown  with  MMh  obUonftr  that  Uw  Ont  or  MMiwt  band  ap- 
pnn  rad,  tlw  neond  li  otaage,  tbe  Uilid'  yeUow,  th*  fourth 
MM,  tli»flftbbltN,tlMdxth  iD«^,udUi0  ■mnthTtoLet. 
VIbwkI  with  a  lultuly  Ugh  power  Umm  baodi  sn  Man  elmplj 
a*  groapi  of  flae  black  Udm,  the  dtetaocM  of  whleb  &tan  ctnler 
la  eantar  cao  raadily  ba  maaaiuad  by  a  mieiiNMtar. 

*■  Jot  tnthar  detalli  with  ngatd  to  Noban'a  pMoa,  tbe 
nadar  mar  eouult  t.  Ngbait  in  '  PogKandorff Annalan,' 
Bd.  68, 18Q  Tbe  tnatbei  of  Carpeoter  aad  Harttng  on  tite 
Mleroaeope,  and  a  number  papers  publbbed  in  tbe '  Qaai^ 
terlj  Joomal  of  Mkroaeopleal  Sclanoa,'  and  tbe  '  MontUy  Hl- 
enaoopleal  Joomal,'  dnee  IKR" 

KmilMfyraulua  fir  Ihia  vork  tf  OdamM  J.  J.  Woodward, 
JK  D.,  Outtd  etaut  Anna. 

Noolc  {Naatiea'..)  The  upper  front  comer  of 
a  4-cornered,  fore-and-aft  sail ;  snch  vi  a  afcmJcer,  a 
tryaail.    Also  called  the  tkrtKd. 

Noo'to-gia.pb.  a.  A  writing-frame  for  the  blind. 

b.  A  nightly  account  or  report.  The  convene  of 
the  diary, 

c.  All  instnimeut  or  register  which  records  the 
presence  of  watchmen  oii  their  beats. 

Noc-tar'nal ;  Noo'tDr-latll-am.  (/iauttecU.) 
An  inatruRient  to  take  the  altitude  or  depresaion  of 
some  of  the  stars  about  the  pole,  in  order  to  find 
the  latitude  and  the  hour  of  toe  night.  —  Admiral 
Smythe. 

Nod'dy.  A  small,  two-wheeled,  one-horse  vehicle. 

Node.  A  small  hole  in  the  gnomon  of  a  dial  to 
indicate  the  hour  by  its  light,  as  the  gnomon  itself 
does  by  its  shadow. 

Nog.  1.  (Mining.)  One  of  the  sqaaie  blocks  of 
wood  which  ai-e  piled  on  one  another  to  support  the 
roof  of  a  mine. 

2.  {Building.)  A  wooden  block  of  the  mza  of  a 
brick,  built  into  a  wall  as  a  hold  for  the  nails  of  the 
iinishiuB;  woric  which  is  nailed  thereto. 

8.  {SkipbuUdiivj.)  A  treenail  driven  through  the 
heel  <n  a  short  which  supports  a  ship  on  the  tlip. 

No^ging.  (Building!)  A  wall  or  partition  of 
scantling  with  the  interstices  tilled  In  vith  biick. 
Briukwork  carried  up  in  panels  between  quarters. 

Nog'ging-pieoe.  HortzoDtal  acuitUiig  laid  be- 
tween courses  occasionally. 

Noila.  Combings,  wast«,  tangles,  and  knots  of 
wool  removed  by  the  comb. 

Non-oir'oa-lar  Whe^  A  wheel  whose  perim- 
eter is  not  circular ;  a  [)air  of  such  being  used  to 
transmit  a  variable  velocity  ratio  between  a  pair  of 

Earallel  axes.  Such  wheeu  may  be  elliptical,  scroll, 
yperbolai-,  etc. 

Hon-oon-dana'lz^  8team-«D'glzie.  A  steam- 
engine,  usuhU^  hijth-pressure,  in  which thesteam  on 
the  non-effective  aide  of  the  piston  is  allowed  to  es- 
caiie  into  the  atmospheie.  In  contradistinction  to 
an  engine  in  which  tne  steam  in  advance  of  the  pis- 
ton is  condensed,  to  creiite  a  partial  vacuum  and 
thus  add  to-the  eRective  value  of  the  steam  which 
impels  it. 

Non-anulmaing  engines  are  lighter  than  oondenaing 
engines  of  equal  power,  as  the  Totter  contain  a  laise 
number  of  bulky  and  heavy  parts  of  which  the  other  la 
destitutft.  Condensing  engines  are  genenlly  more 
economical  of  fuel. 

The  comparative  lightness  and  compactness  ren- 
der tbe  TUm-eonden-nnj  engine  suitable  for  locomo- 
tives and  steamboata  of  light  draft  The  Western 
and  Soutliem  rivers  are  comparatively  shallow  at 
certain  pmnts  or  seasons,  and  wn-eojidmtatg  engines 
ant  niiea  in  those  sections  of  the  country.  The 
Eastern  rivers  and  Northern  lidies  are  deep,  and  the 
condensing  engine  is  used  thereon. 

Pmnping  and  factory  engines  of  larf^e  size  are  usu- 
ally eondcnaing.  A  notable  example  to  the  contrary 
ia  George  Shield's  pair  of  horizontal  pumping-cn- 
fpnea  at  the  Cincinnati  Water- Works.  They  were 
pat  in  operation  about  18M. 


The  escaping  steam  of  non-condeiuing  euiiw  is 
usually  made  to  beat  the  feed-water.  In  loeoino- 
tives  it  is  exhausted  into  the  chitun|^  to  inctviu 
tbe  draft  This  was  first  done  by  Tnretldck  in 
1802.  It  was  at  fint  designed  probably  to  pot  oat 
the  sparks,  avoid  noise,  and  get  rid  oC  tbe  steaat 
without  tbe  addition  of  a  secuncl  pipe. 

The  following  from  Haswell  is  based  npon  a  niii- 
fomi  steam  pressure  of  60  pounds  per  acioare  inch 
(steam  gage),  cut  off  at  one  naif  the  stroke,  deduct- 
ill^  one  sixth  for  friction  and  losses,  with  a  meaa 
vuodty  of  piston  of  250  leet  per  minute  :  — 

Nominal  Mone-Power  of  wntral  Nok-eondemtnig  A- 
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Non'l-QA.  A  sliding  graduated  scale  on  a  grad- 
uated plate  adapted  to  suulivide  the  divisions  or  tbe 
scale  on  which  it  moves.  So  calleil  from  Peter  Nooikz 
or  Nonuius  (his  Latinized  name),  a  Portuguese  math- 
ematician of  Alcazar,  bom  in  1497.    See  Vb8MEK. 

The  nonius  scale  of  a  quadrant  or  aextant  ia  find 
to  the  oblong  opening  near  tbe  lower  end  of  the  in- 
dex-bar. It  divides  degrees  into  minutes  and  these 
into  seconds. 

Non-pa^ell'.   {Printing.)   A  dze  of  type  be- 
tween agate  and  minion. 
A^te. 

Nonparofl,  148  ams  to  the  fbot 
Hinun,  128  ems  to  the  foot 

Noo'dle.  (Domeatie.)  A  strip  of  rolled  dough, 
used  in  soup. 

A  noodle-making  machine,  patented  January  13, 
1874,  has  a  frame  in  which  two  rollers  revolve,  with 
a  plate  between  them,  which  roll  ont  a  sheet  of 
dough.  Above  the  upper  roller  is  another,  annrd 
with  a  series  of  circular  disk-cutters  that  project  ^)^• 
low  slots  inametallicguard.  The  metallic  plate,  with 
the  sheet  of  dough  uix>n  it,  is  passed  between  the 
upper  plain  roller  ana  the  roller  with  the  cattei^ 
thus  forming  the  doiigb  into  strips.  ^  _ 

No'rl-a.    A.  water-raising  device  (Arabic,  A'e 
f/m),  which  has  traveling  pots  or  buckets^ 
meiged  bidow  and  discharging  at  their  point 
greatest  elevation. 
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The  modes  of  constracting  and  operating  are  vs- 
rious  :  — 

1.  The  original  form  seems  to  bp  a  wheel  with 
buckets  or  pots  each  pivoted  to  the  rim  at  apointabove 
its  center  of  gravity,  so  an  to  hang  perpendicularly. 
These  are  8abineT;gea  la  the  water  at  their  lowest  jioiiit, 
and,  risinj^,  are  upset  b^  contact  with  a  fixed  obsta- 
cle at  thetr  hifl^est  point,  discharging  into  a  ohute 
or  trough  which  conducts  the  water  to  a  reservoir. 
a  b.  Fig.  33SS,  show  two  forms  of  the  device,  —  a 
wheel  with  boxes  in  its  rim,  and  one  with  suspended 
bnckets. 

The  Chinese  noria  c  is  inade  of  bamboo,  excepting 
the  hnb  of  the  wheel  and  the  poatn  on  whi<.-h  it 
rests.  The  bnckets  are  bamboo  tabes,  inclined  so  as 
to  hold  nearly  to  their  copocity  till  they  reach  their 
calmtnating-point.  Tho  wheels  are  from  20  to  40 
feet  in  diameter,  according  to  situation,  and  are 
driven  by  the  impinrang  of  the  stream  npon  periph- 
eral float-boards.    One  des'Tihed  by  Sir  George 


iVonai,  or  Bucktt-Whttb. 

Staunton  was  30  feet  in  diameter  ;  had  20  bucket;, 
4  feet  long  and  2  inches  diameter  in  the  clear,  hold- 
inf!  fa  o'  a  gallon  ;  12  gallons  to  a  revolution,  4 
revolutions  ami  48  gallons  per  minute  ;  over  800 
tons  per  day. 

The  refcienre  to  water,  and  to  means  for  obtain- 
ing it,  are  very  frequent  in  the  Bible.  In  the  nmch- 
misnnderstood  text  in  Ecclesiostea  we  find  a  refer- 
ence to  the  Twriw  .■  — 

"  Or  ever  the  silver  cord  be  loomd,  or  the  golden 
boicl  broken,  or  the  piteher  be  broken  at  the  fonn- 
taiu,  or  the  wheel  broken  at  the  eis*tem." 

These  wheels  have  been  used  from  time  immemo- 
rial in  raising  water  for  irrigation,  in  Assyria,  Fgypt, 
Persia,  Syria,  Arabia,  and  Palestine,  and  no  doubt 
in  China  and  India,  bnt  have  undergone  many  modi- 
ficstiona. 

Thompson,  in  his  "The  Land  and  the  Book," 
says  :   "This  system  of  water-wheels  is  seen  on  a 

Sand  scale  at  Hums  Hamath  and  all  along  the 
rontes.    The  wheels  there  are  of  enormons  size,  80 
or  90  feet.    They  are  driven  by  the  river  itself,  pad- 


I  dies  being  attached  to  the  rim,  upon  which  the 
i  stream  is  turned  by  means  of  a  low  dam,  canying 
'  the  huge  wheel  aronnd  with  its  load  of  ascending 
buckets.  There  is  perhaps  no  hydraulic  machinery 
in  the  world  by  which  so  much  water  is  raised  to  so 
great  an  elevation  at  so  small  an  expense.  With 
their  loads  they  slowly  revolve  ou  their  groaning 
axles,  each  singing  a  different  tnne, — a  concert 
wholly  unique  and  half  infemid,  which,  once  heard, 
will  never  be  forgotten." 

The  wheel  with  jars  attached  is  one  form  of  the 
Roman  anilia,  known  by  the  name  name  also  in 
Greek. 

A  substantiallv  similar  form  of  wheel  is  used  on 
the  river  Eisbach,  in  the  Tyrol  ;  tt  also  is  rotated 
by  the  force  of  the  current  impinnng  on  radial  flcMta 
on  or  near  the  periphery  of  the  wheel 

In  other  places  in  the  East  the  wheel  ia  driven  by 
manual  or  animal  power. 

Another  form  of  the  noria  is  much  used  in  Syria 
and  Palestine,  in  raising  water  for  irrigation  (a,  Fig. 
3334).  A  central  post  has  a  circular  sweep-pole,  to 
which  a  mule  is  attached.  Cogs  on  the  central 
shaft  engage  others  on  a  horizontal  shaft,  and  oper- 
ate the  wheel  u[>on  which  tiBverses  a  continuous 
rope  furnished  at  intervals  with  jars  or  wooden 
buckets.  The  rope  deseends  on  one  side  with  empty 
buckets  and  rises  on  the  other  side  with  full  ones, 
which  discharge  into  a  chute  leading  to  the  cistern. 
These  wheels  are  kept  going  day  and  night  by  relays 
of  men  and  mnles ;  in  some  cases  being  the  joint 
property  and  care  of  the  inhabitants  oS  a  whole 
village. 

The  great  bucket-wheel  (6,  Fig.  3SS4)  employed 
by  Perronet  at  the  constniction  of  the  Bridge  of 

rig.  8S84. 


Neuillyi  France,  was  16J  feet  in  dinmetcr,  4(  feet 
in  width,  and  had  16  buckets  and  118  cogs.  The 
water-wheel  by  which  the  bncket-wheel  was  driven 
was  18  feet  in  diameter  and  had  128  cogs.  The  float- 
boards  M  ere  20  feet  long,  3  feet  wide,  and  were  set  at 
all  angle  of  15°  with  the  radius.  The  lantern-wheels 
which  acted  as  pinions  to  the  large  cog-wheels  of  the 
bncket-wheal  and  water-wheel  were  4  feet  in  diam- 
eter and  had  30  tnmdles.  The  axle  of  the  trundles 
was  12  inches  in  diameter,  and  varied  in  lengtli  ac- 
cording to  the  relative  proximity  of  the  water-wheel 
and  the  bncke^wheel.    The  former  was  In  the  Seine, 
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umI  was  rotated  by  the  current  of  the  rirer  ;  the  lat- 
ter was  in  one  oi  the  uoffer-dams  which  were  con- 
atracted  for  the  purpotie  of  establuhing  foundatioUB 
for  the  jaen  of  the  bridge.  The  axlea  of  thu  lanteni- 
wheels  varied  in  length  from  88  and  64  to  108  leet. 

The  term  noria,  having  been  applied  generally  to 
traveling  water-raising  buckets,  aaa  included  the 
chain-pump,  which  in  some  treatises  is  called  the 
•'Spanish  noria.  A  new  feature,  however,  is  found 
in  this,  namely,  a  tube  up  which  the  pistooa— no 
lonflRT  backets — ascend. 

Tne  true  Spanish  noria  has  earthen  pitchers  m- 
oured  between  two  ropes  which  pass  over  a  wheel 
above  and  are  submerged  below.    See  Chain-pdup. 

lTo'li«ailL  A  metal  discovered  in  combination 
or  in  company  with  zircon,  and  but  little  known. 

Nor'ma.  1.  A  siiuare  used  by  carpenters,  ma- 
sons, and  others  to  lay  off  and  test  their  work. 

2.  A  pattern,  temtHet,  gage,  or  raodeL 

Nor'num.  (NaiUiaU.)  A  bar  or  pin  in  a  hole 
of  a  windlass  or  capstan,  or  on  the  croas-piece  of  the 
bitts,  whereon  to  fasten  or  veer  a  rope  or  cable. 

NoT-we'gl-au  Stove.  An  apparatus  which  may 
be  used  fither  to  retain  heat  derived  from  other 
sources  or  serve  as  a  refrigi^ratur.  It  constats  of  a 
square  wooden  box  lined  with  a  soft,  non-conduct- 
iug  snbatftuce  ;  cows*  hair  is  the  substance  actually 
employed.  The  lid  is  umilarly  lined.  The  interior 
is  arranged  for  one  or  more  saucepans,  which,  when 
inserted  in  the  stove,  are  completely  sammnded  by 
the  material.  The  meat  or  other  substance  in  the 
saucepan  being  brought  to  the  boiling-point  in  the 
ordinary  manner,  the  pan  in  inserted  in  place  in  the 
stove,  where,  the  radiation  of  heat  being  prevented 
by  the  lining,  the  contents  remain  at  a  boiling  heat 
a  sufficient  time  to  insure  their  being  thoroughly 
cooked. 

Wben  used  as  a  refrigerator,  the  lining  prevents 
the  access  of  warm  air  to  the  cooler  object  within. 
No  heat  is  of  course  ever  applied  to  the  apparatus, 
which  is  deigned  merely  to  maintain  the  tempen- 
tore  oF  an  object  already  heated. 

It  is  only  adapted  for  articles  cooked  by  water  or 
steam. 

Nose.  1.  {Machinery.)  A  pointed  or  tapering 
projection  in  front  of  an  object 

2.  A  nozzle,  as  of  a  bellows,  a  pipe,  a  tuyere. 

8.  The  beak  or  rostrum  of  a  still. 

i.  (Lathe.)  The  end  of  a  mandrel  on  which  ^e 
chuck  is  secured. 

NOM,  Ar'ti-fi'olal.  A  prosthetie  noae^  made  of 
india-rubber  or  ^tta-percha,  colored  in  imitation  of 
nature  and  applied  in  place  of  the  organ  removed 
by  disease  or  accident. 

The  taliacotian  operation  makes  an  artificial  nose 
of  the  natural  flesh  and  skin,  which  adhere  to  the  pre- 
pwed  base  and  grow  there.    See  Rrihoplastic  Pin. 

Noae-bacp.  A  bag  of  stout  canvas  with  a  leather 
bottom,  and  having  straps  st  its  upper,  open  end, 
by  which  it  may  be  fastened  to  a  horse's  head  while 
he  is  eating  the  contained  provender. 

NCMe-band.  (Saddlery.)  The  lower  band  of 
the  raiUtaiy  bridle,  passing  over  in  front  and  attached 
to  the  cheek-straps.    A  mutrole. 

CoUspsible  nose-bands  and  similar  devices  to  check 
nnaway  horses  by  stopjdng  respiration  are  described 
in  English  patents :  — 

No.  1^76  of  1858. 

No.  1 ,014  of  im ;  pallets  to  stop  noatrfla. 
No.  2,697     1658 :  iwU*ta  to  atop  nottrila. 

No.    BW  otim 

No.  1,184  of  im ;  ptilBti  to  itop  oostrili 
No.  1381  of  1810;  palleta  to  atop  noMrils. 
No.     18  of  1861. 

No.  1,684  oriSJl;  dostng  Ow  bUntas.  ' 


DoMt  Nose-Pitet. 


NoM-blt.  Another  name  for  the  purt^bil  or 
ahelf-auger,  used  in  boring  out  timbers  for  pumtv 
stocks  or  woo<len  pipes.   (See  Bit.)    A  dit^mm  biL 

Woae-hole.  {Olu^^naiing.)  The  open  moith 
of  a  furnace  at  which  a  globe  of  cravm-glasi  is  expotd 
during  the  projpcas  (^manufacture,  in  order  to  srftai 
the  thick  ix)rtion  at 

the  neck,  which  has  ni  883S. 

just  been  detached 
from  the  blowing- 
tube. 

Noae-key.  (Car- 
pentry. )  A  fox- 
wedge. 

Nos»^0oe.  1. 
(C^ics.)  Thatwhich 
holdstheobject-glassofamicroscope.  Double,  triple, 
or  quadmple  noae-piecea  are  sometimes  attached  to 
the  nose  M  a  microscope,  and  hold  as  many  object- 
glasses  of  varying  rower,  which  are  brought  into 
reqaimtion  as  desired. 

2.  (ffameu.)   The  nose-band  of  a  bridle. 

NoM-^pe.  The  section  of  pipe  containing  the 
contracted  orifice  attached  to  the  end  of  the  blart- 
pipe,  and  place<l  within  the  tuyere  of  a  blast-furnace. 

The  nose-pipes,  through  which  the  au-  issues  into 
the  furnace,  vary  in  siie  with  the  nature  of  the  coke 
and  the  ore.  In  Staffordshire  tht^  sie  nsually  from 
2A  to  2^^  inches  in  diameter. 

Nos'liiB.  (Carpentry.)  a.  The  rounded  fmt 
pd^  of  a  tread  wnich  projects  over  the  riter  of  a 
stair. 

b.-  The  prominent  edge  of  a  ra<dding  or  drip. 

NotdL.  An  indentstion  cut  in  an  olyect.  A 
crou,  for  instanua. 

Notohr-lKMrd.  (Ourpentrif.)  The  board  which 
receives  the  ends  of  the  steps  and  risers  in  a  8tai^ 
case. 

Notohlait  1.  (Railroad  EnffinceriTig.)  Asys. 
tem  of  carrying  forward  excavations  for  roilrosds  by 
a  series  of  stejw,  upon  which  the  work  is  simnttsne- 
onsly  proceedmg.    Also  caH^  guiUting. 

2.  (Carpentry.)  A  mode  of  joining  timbers  or 
scantling  in  a  frame.  It  is  either  square  or  dove- 
tailed, and  is  made  use  of  for  connecting  the  nidi 
of  wall-plates  and  bond-timbers  at  the  sneles,  let- 
ting joists  down  on  girders,  binders,  sills,  ptatn,  or 
purlins. 

Hdlmnff,  tearing,  and  cauking  are  fonus  tit  notch- 
ing, and  fr>rm  a  /op-jmnt. 

Notohing-^idw.  (OarpeiUry.)  A  light  adn 
with  a  bil  of  latge  curvature  or  nearly  strai^t  for 
notching  into  timlteis  in  making  gains,  etc. 

Not&  1.  {Printing.)  These  are  of  three  kinds  :  — 

a.  ShouUUr-notes.  At  the  top  of  the  pege,  giring 
book,  chapter,  and  date,  as  in  reference  Bibles. 

b.  Side-natea.  Haiginal  or  sef-ut  notes,  etmtain- 
ing  abstracts  of  the  text,  as  in  Iaw-book%  or  refer- 
ence notes  to  parallel  passages. 

c  BotUm^netet.    Containing  commentaries  sud 
annotations. 
2.  A  size  of  paper. 

S.  (Jftune.)  A  character  whose  shape  indicates 
its  duration,  and  whose  place  on  the  staff  indicates 

its  pitch. 

Non-e'.  (Surgiaxl.)  A  bandage  with  knots  to 
press  uiwn  the  parotid  r^on  after  eztirpatioo  of 

theparotid  glana. 

NoWeL  (Founding.)  The  inner  portion  of  the 
mold  for  casting  of  large  hollow  articlefi,  stich  ta 
tanks,  cisterns,  and  steani-eugine  cylinden<  of  large 
size.  It  answere  to  the  core  of  smaller  castings. 
See  loam-Korh,  iindw  Molding. 

N07L  The  short  refuse  left  npini  the  teeth  of 
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the  cunbs  in  preparing  long-titapled  wool  for  draw- 
iuff  and  spinning.    See  Wursted. 

jTOB'ue.  1.  {Hydraulica,  etc.)  A  spout  or  pro- 
jecting ventage,  as  of — 

a.  The  fireman's  pipe  at  the  end  of  the  hose. 

b.  The  anout  of  a  pair  of  bellows  or  a  tuyere. 

c.  The  projecting  venta^^  of  a  faucet,  of  rain-water 
spouting,  any  discharge-pine,  etc,  etc. 

2.  {Steam-engine.)  a.  The  ateam-port  of  a  cylin- 
der. 

b.  Tn  English  practice  the  noale  includea  those 
portions  of  a  steam-engine  in  which  are  placed  the 
valves  that  open  and  close  the  communication  be- 
tween the  cyliuder  and  the  boiler  and  condenser  in 
low-pressure  or  condensing  engines,  and  between 
the  cylinder  and  boiler  and  atmosphere  in  high- 
pressure  or  non-condensing  engines. 
c  The  exhaust  of  tocomolives  and  some  other  en- 
gines, such  as  tile  agricul- 
tural and  saw-mill  en^nes, 
known  as  portable,  is  di< 
rected  into  the  chimney, 
the  original  purpose  of 
which  was  to  uige  the 
draft.  This  was  adopted 
in  the  locomotive  of  Treve- 
thick  in  1802,  by  Hedley 
in  his  locomotive  of  1813, 
and  by  several  of  the  com- 
petitors at  the  great  tri  il 
of  locomotives  on  the  Liv- 
erpool and  Manchester  Kail- 
way  in  1829.  It  is  B  val- 
uable feature  in  agricultural 
engines,  besides  its  function 
as  a  blast,  in  dampening 
the  aparks  which  might 
set  buildings  or  straw  on 
fire. 

ThiB  locomotive  engineer 
governs  hia  blast  by  means 
of  a  variable  exhauat-noz- 
jzle,   which  he  opens  or 
partially  closes  according 

Szkatut-Nozxu  of  Loan  requirements  of  the 

motittt,  engine,  its  immediate  duty, 

and  the  state  of  the  fire. 
In  the  illustration  the  nozzle  is  shown  as  having 
two  leaves  a  a,  on  axes  b  b,  which  are  moved  simul- 
taneously by  means  of  the  link  c  c,  one  of  the  axes  b 
being  connected  to  a  hand-levcr  in  the  cab  of  the 
locomotive.  For  position  of  the  nozzle,  see  Petti- 
coat-pipe. 

Noa'Ble-blook.  One  in  which  two  bellows-noz- 
zles unite. 

Noa'zle-moutll.   The  apertnre.    A  tuyere. 

Nos'sle-plate.  {Sle^m-engvu.)  A  seat  fur  a 
elide- valve  of  a  8team-engine. 

Nnlled-woTk.  Turned  work  resembliog  a  se- 
ries of  beada  strung  on  a  ro«l.  Much  used  in  spin- 
dies  and  rolls  for  bedsteada,  chairs,  cribs,  and  other 
articles  of  furniture. 

It  is  made  in  lathes  whose  cutter  is  automaticalty 
raised  and  depressed  &.i  the  feed-screw  draws  it  along 
on  the  bed.  Fig.  3337  shows  Alcott's  lathe  with 
Renuie's  attachment.  This  consists  of  the  lever  a, 
with  the  at^nstable  knife-holders  b  b  and  attached 
arm  c,  back-rest  d  and  rack  e,  with  which  the  arm  c 
engages. 

In  operating  the  machine,  the  lever  a  is  tamed  up 
and  the  carriage  propelled  forward,  the  stick  being 
rounded  by  the  knife  s/  ;  the  caniage  ia  then  brought 
back  to  its  first  position,  and  by  moving  the  lever 
'  up  and  down,  the  carriage  is,  through  the  ann  e  en- 
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gaging  with  the  rack  e,  advanced  the  proper  dis- 
tAoce  and  the  nulls  or  beads  formed  by  the  cutter  h. 
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Milled  Work  laut  LaOe. 

A  device  for  forming  tenons  on  the  ends  of  the  piece 
may  also  be  attached, 

NmnlMT-iiig-ma-ohine'.  A  machine  for  im- 
preasiog  consecutive  numbei-s  on  account  or  record 
iKtoka  (a  paging-machine),  coupons,  railway  certifi- 
cates, bank-notes,  railway  tickets,  etc. 

The  notes  of  the  Bank  of  England  wei%  numbered 
by  a  machine  invented  by  Bramah,  1806.  it  print- 
ed the  numbers  npon  them  conRecutivcly  at  a  rate 
which  dispensed  with  the  labor  of  100  clerks  out  of 
120  who  were  detailed  for  that  duty  during  the  issue 
of  £  1  notes. 

The  foundation  idea  ia  that  of  Blaise  Pascal  (1650), 
and  consists  of  disks  or  wheels  decimHlly  numbered 
on  their  peripheries,  the  whole  mounted  on  one 
axle,  upon  which  they  turn  freely,  acting  upon  each 
other  in  serial  order,  as  explained  under  Akithmome- 
TER.  The  first  wheel  of  the  series  containing  the 
units  ia  moved  one  figure  between  each  impact,  and 
when  the  units  are  exhausted  the  tens  come  into 
action,  and  net  in  cointddence  with  the  nnits,  which 
continue  their  action.  Soon  of  the  lOOs,  1,000s,  etc 

Bramah's  nunibering-machine,  improved  by  Old- 
ham, had  6  brass  circles  with  studs  carrying  the 
numerals,  so  as  to  he  able  to  number  up  to  99,999. 
The  bank-note  was  presented  on  a  table  above,  and 
the  tympan  brought  down  upon  it,  forcing  the  paper 
against  the  numbered  studs,  which  were  presented 
through  openings  in  the  bed.  After  each  impression 
the  first  wheel  of  the  train  was  rotated  one  spoke, 
bringing  the  next  unit  into  presentation.  The  unit- 
wheel  acted  upon  the  10-wheel  as  soon  as  the  num- 
ber 9  was  reached  and  printed  ;  the  10-wheel  acted 
upon  the  100-whecl,  and  so  on,  an  seen  in  Watt's 
reguttering'Toachine,  gas-jnetert,  ariHimtmeteri,  and 
numerous  analogous  machines  and  contrivancea. 
The  type-wheela  were  inked  by  a  dabbrr.  The  ma- 
chine had  several  crude  movements,  but  is  interest- 
ing as  among  the  first  of  the  automatic  shifting 
instniments  tor  serial  indications  or  work,  including 
the  modem  numbering  and  paging  machini'S,  calcu- 
lating-machines and  registers,  the  indicating-appa- 
ratus of  meters,  etc. 

■  Trouillet's  numbering-machine  (French)  is  adapted 
either  for  hand  or  for  use  in  a  press.  It  consists  of 
an  axle  containing  a  unmber  of  wheels,  having  on 
their  periraeters  the  ten  numerals  separated  by 
si)aces.  An  instrument  with  6  wheels  will  number 
from  000,001  to  999,999.  The  position,  after  every 
impact,  is  changed  by  means  of  a  small  lever  that 
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rises  alon^icte  of  the  wooden  haadle,  the  imiaediate 
chnnge  being  on  the  unit-wheel,  and  that  acting  upon 
the  10-wheel  as  its  own  Qamerala  become  exhausted, 
and  it  prepares  to  cnninience  again  at  I.  So  on 
with  the  10  aiid  100  wheels  to  the  end  of  the 
series. 

In  tlie  machine  used  in  the  Bank  oi  France  each 

note  recnres  five  impressions  from  the  machine  at 
once,  distinctive  of  it«  relationa  to  the  remainder  of 
the  issue.  One  of  these  is  its  number  of  order,  and 
increases  from  note  to  note  ;  the  otliers  are  signifi- 
cant of  the  class  or  of  the  partii^ular  series  to  which 
the  note  belongs,  and  change  with  the  commence- 
ment of  each  new  aeries.  It  is  entirely  automatic, 
taking  up  each  note  separately  from  the  supply  on 
one  side,  transporting  it  to  the  printing-table  to  be 
stamped,  and  subsequently  removing  it  and  deposit- 
ing It  in  the  receptacle  for  finished  notes.  The 
notes  are  lifted  by  a  gentle  force  of  aspiration  pro- 
ducuil  by  an  air-pump,  and  acting  through  a  hollow 
jilate  perforated  on  the  under  side,  ana  having  a 
regular  saccession  of  movements. 

Bailey's  machine  Is  designed  for  imprinting  suc- 
oessive  numbers  on  ndlway-ticlct>t>i  and  their  coupons 
atone  operation.  It  also  partially  separates  the  cou- 
pons from  each  other  and  from  the  ticket,  so  that 
ther  may  be  readily  torn  apart 

Sdmonson's  prints  the  names  of  places  on  tickets, 
at  the  same  tune  nambering  them  consecntiTely, 
The  cards  are  fed  singly  to  a  norizontal  table  under 
a  tvpe-boz  containing  the  form,  which  is  vertieally 
reciprocated  to  receive  ink  from  the  rollers  and  to 
print  the  cards,  which  are  held  in  place  by  ^ides 
extending  from  the  feeding-tube  to  the  receiving- 
tnbe.  The  nnmbent  are  engraved  on  the  peripheries 
oS  wheels  which  they  are  impressed  on  the  cards. 
Hoe's  machine  has  jiecoliar  mechanism  for  rotaciug 
the  registering 
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disks  and  a  sepa- 
rate apparatus  for 
inking  them. 

In  Hill's  ma- 
chine (Fig.  8888) 
th.>  nunibering-ap- 
paratns  moves  with 
the  bed  of  a  press 
operated  in  the  or- 
dinary ninniior,  the 
inward  movement 
of  the  bed-plttte 
causing  a  spring- 
pawlto  engage  with 
a  ratrhet,  and  pre- 
tienting  the  re- 
quired number. 
A  cross-head  is 
arranged  to  slide 
in  vertical  guides 
formed  in  the  side- 
friunes.  In  the  Ion- 
jptndinal  0}>ening 
in  the  cross- head 
are  fitted  the  stems 
of  a  number  of 


hangers,  each  of  which  onrriea  a  nunibering-wheel, 
and  each  wheel  has  a  namber  of  projecting  types  for 
imprinting  the  nnmerals.  The  desired  movement  is 
imparted  to  the  numbering-wheels  by  rods,  one  of 
which  is  arranged  to  slide  vertically  in  a  bracket 
attached  to  each  hanger.  These  rods  have  bent  lower 
ends,  which  are  made  to  engage  with  the  teeth  of  a 
ratchet-wheel  adjacent  to  the  nnmbering- wheels,  and 
thus  impart  the  desired  motion  to  the  latter.  See 
also  Paoiko-kacuike. 


Nom'ber-ins-praM.  8ee2IirinBUBa-iiAGHa». 
Nom'ber'lng-atamp.  One  for  dettvcring  coa- 

secutire  numbers  by 
succes-sive  impres- 
sions.  A  series  of 
wheels  have  the  se- 
ries of  figures  from 
0  to  9,  and  these 
have  the  usual  con- 
nection by  which 
pressure  applied  to 
an  object  sets  in 
motion  the  nnit- 
wheel.  This  in  com- 
municated to  the 
next,  carrying  the 
tens,  hundreds,  and 
so  ou  throughout  the 
series.     S«;  NuM- 

BRRIKG-HACHIKE. 

Nnm'bor-piliif- 
ing.  The  process 
whereby  successive 
numbers  are  printed 
automatically  on 
tickets,  bank -notes, 
etc. 

Various  machines 
have  been  invented 
for  this  purpose, 
prominent  among 
which  are  Braraafa's,  Shaw's,  Edmonson's,  and  Tron- 
illct's.  See  NcMBERiyo-HACHlNB.  Called  s  shir- 
bering-machine  ot paging-maekine. 

Nnn-buoy.  A  bnoy  of  a  spindle  shape,  or 
formed  of  two  conefl  johied  at  their  faaaes. 

ntellnc.  The  indentations  or  Bating  on  tie 
edges  of  ccnns,  the  heads  of  tem- 
per and  set  screws,  and  similar 
objects.     It  is  sometimes  called 
milling,  and  in  the  mint  is  called 
reeding.    The  orenated  edge  on 
coin  is  intended  to  prevent  clip-  /j 
ping  or  filing  the  edges  of  the  ' 
coin,  which  might  otherwise  be  jvMfaw^SMnt 
done  to  some  extent  without  dis-     mvM  HnL 
covery,  except  by  careful  weighing. 

Nurling  applied  to  the  etlges  of  temper-aci^ws  is 
to  make  Uiem  more  cosy  to  grasp  by  the  fingers  ami 
thumb.  It  is  very  common  in  surveying-instru- 
ments, on  compasses,  dividers,  calipet%  etc.,  snd 
generally  npon  all  instruments  where  a  screw  is  to 
be  loosened  or  tightened,  in  the  ordinanr  uses  <tf  the 
instrument. 

A  nnHing4ool  has  a  roller  whose  peripheiy  has  a 
snnken  groove,  indentetl  so  as  to  form  the  counter- 
part of  the  b«id  which  is  to  be  nnrled  on  the  hrad 
of  the  temper-screw.  U  is  lield  against  the  uortiiHi 
of  the  ol^'eet  to  be  nnrlcd,  while  the  said  o^eet  is 
rotated  in  a  latiie. 

The  nurling  on  the  edge  of  a  coin  is  made  in  tbf 
coioing-press.  By  the  great  pressure  (from  40  to 
75  tons),  the  metal  of  the  blank  is  forced  outvinl 
into  the  indentations  of  the  collar,  which  holds  it 
while  preased  between  the  two  dies,  forming  the  ob- 
verse and  reverse  respectively, 

Nnrl'ln^-tooL  (Turning.)  A milling-bxd.  One 
for  indenting  the  heads  of  temper  and  tangent 
screws,  etc. 

Ntm'er-y-cdialr.  One  for  nursery  naes;  th« 
example  ifl  convertible  into  a  high^chair  for  tsUr 
use,  or  with  shelf  in  front  for  toys  ;  or,  wheD  thf 
npper  part  is  removed,  the  lower  forms  a  pan-chair 

Ifttn'lng-bof  tlo.   One  arranged  to  enable  an 
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Fig.  8311 


infant  to  drawmllk  from 
it  by  the  natural  action 
of  sucking.  Fig.  8312 
is  adapted  to  m  osed 
both  u  a  brfast-pump 
and  a  nuning-bottle. 
In  Fig.  3343  the  tubular 
stopper  has  a  flexible 
leather  tube  extending 
up  from  the  bottom  of 
the  bottl«^  80  that  it  may 
nearly  empty  the  bottie 
without  dnwing  air.  A 
nipple  is  attached  to  the 
prmected  end. 
Hura'iug-lamp. 


One  for  heating  infants'  food  at  night    The  lamp- 
case  is  water-tight,  and  is  submerged  to  heat  the 
water  in  a  bath.  Pipes 
lis.  SMB.  and  chimneys  afford  a 

(droulation  of  air. 


BnaU'Fimp  owf  Nunimg-Botlii. 


Nat  1.  (ifaekinerif.')  A  piece  of  metal  a  taj 
and  adapted  to  be  MTswed  on  the  end  of  a  butt' 
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Nvning-Lamp 


A  second  not  g,  screwed  down  upon  the  first,  is 
called  a  jam-nut,  eheck-nui,  pinching-nut,  or  lock- 
nut.  (See  NoT-tocK.)  A  nut-lode  is  a  device  of 
any  kind  for  fastening  a  nut ;  a  bob-nuf  is  a  nut  or 
bur  which  fastens  another  nut. 

B  shows  a  shaft  and  ideeve  with  two  bushes  e  d, 
one  drawn  by  a  dramng-nut  t,  the  other  driven  ^y 
a  foreing-niU  f. 

C  Daxe  forms  of  elastic  nuts.  One  has  an  open- 
ing which  permits  expansion,  and  the  other  screws 
down  upon  a  spiral  spring; 

2.  {VeMele.}  Axle-nuts  are  screwed  on  to  the 
entts  oS  the  sidndles  or  amu  of  carriage-axles,  to 


BoOt  and  JVM*. 

hold  the  wheels  on  the  spindles.  The  exercise  of 
ingenuity  in  this  line  has  been  in  devices  to  prevent 
the  nuts  from  becoming  unscrewed,  and  thus  allow- 
ing the  wheels  to  roU  off.  In  the  ordinary  method, 
aciosely  fitting  nut  is  screwed  on  the  threaded  end 
of  the  spindle,  the  threads  on  the  near  side  of  the 
carriage  being  left-hand  threads,  and  those  on  the 
off  side,  right-hand  threads,  so  that  the  ordinaiy 
motion  of  the  wlieels  tenda  to  roll  the  nuts  on,  aim 
not  off. 

Sometimes  the  nut  is  fastened  by  a  key  of  metal 
or  leather,  sometimes  by  a  jam-nut.  In  the  exam- 
ples, a  has  a  flanged  cap  instead  of  a  screw-nut,  and 
this  is  held  by  a  transvers^key  slipped  through  a  hole 
in  the  hub-oand.    b  V  are  views  of  an  axle-nut 

ng.8»6. 


which  is  secured  on  the  axle  by  combining  with  it  a 
spring  friction-brake,  which  acts  on  the  thread  of 
the  screw.  The  lever  or  arm  of  the  brake  extends 
beyond  one  of  the  faces  of  the  nut,  so  that  the  brake 
may  be  withdrawn  from  the  thi-ead  of  the  screw  by 
the  act  of  putting  on  the  screw-wrench,  to  take  off  or 
put  on  the  nut. 

In  c  e',  when  the  nut  is  screwed  up  to  its  place, 
the  lem-key  is  thrown  into  such  pontion  as  to  pre- 
vent the  nut  becoming  unscrewed.  To  unscrew  the 
nut^  the  lerer-key  is  turned  to  a  hotixontal  podtiam 
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by  eoteriDg  a  small  iron  nin  through  a,  hole  and 
caiudnff  it  to  bear  upon  tlie  key  while  the  nut  is 
started  bock.  The  two  figures  imietnte  the  respec- 
tive positions  of  the  lerer-key. 

In  (2  ^  the  divided  not  is  clamped  in  a  groove  of 
the  spindle,  the  shouldera  of  the  groove  being  formed 
respectively  of  the  enlarged,  bearing  portion  of  the 
spindle  and  of  the  outer  doss.  One  portion  of  the 
nat  may  be  hinged  to  the  other,  and  the  jaws 
opened  to  enable  it  to  be  placed  in  its  seat ;  or  the 
two  pieces  may  be  locked  tether  in  any  convenient 
manner. 

In  Fig.  3347,  a  cap  covers  in  the  outer  end  of  the 
bat^  ana  is  not  removed  for  the  purpose  of  talung 
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off  the  whed.  A  pin  is  thmst  in  from  the  outside 
through  a  hole  in  the  cap,  and  engages  with  a  groove 
in  the  azle-nut,  so  as  to  lock  the  two  toother.  The 
wheel  being  then  rotated  in  the  proper  direction,  the 
cap  and  nut  revolve,  and  the  latter  is  unscrewed  from 
the  end  of  the  spindle,  releasing  the  wheel  without 
soiling  the  fingers  by  handling  tlie  nut 
Many  devices  to  prevent  nuts  from  becoming  un- 
screwed aiy  found  In  machineir  sub- 
ject to  jar,  and  particularly  in  railroad- 
rail  fastenings  and  fish-plates.  See 
Nut- LOCK. 

8.  The  screwed  sleeve  which  oper- 
ates the  movable  jaw  of  8  monkey- 
wrench.  ^ 

4.  One  of  the  rollers  or  crushlng- 
cylinders  of  a  cider-mill. 

6.  (Nautieal.)  A  projection  on  the 
shank  of  an  anchor  to  hold  the  ^ock 
in  place. 

6.  (FiTe-arm.y  The  tumbler  of  a 
gun-lock, 

irat-oraok'er.    An  implement 
with  jawH  for  ci-aeking  hard-shell 
nuts,  snch  as  hickory,  walnut,  Bra- 
zil, etc.    The  short  arm  of  the  lever 
is  pivoted  to  the  moving  jaw,  and  it 
MimleifWnnek,  has  folcmm  bearing  in  shackles  which 
are  pivoted  to  the  fixed  jaw  and 
curved  backward  to  give  access  to  the  jaws. 
Nttt-Au'tML^ns.  -See  NuT'LOCK. 

nc.8B(9. 


Nta-Cratktr. 


Rut-look.  [MaeMtury.)  A  means  for  fiHten- 
ing  a  bolt-nut  in  place,  preventing  its  becoming 
loose  by  the  jarring  or  tremulous  motion  of  the  ma- 
ddnery.    Snch  are  used  upon  fish-bars  of  railways, 
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NUTME6-«  RATER 


upon  haireatora,  and  in  man;  other  pUces.  In  rail- 
vays  especially  there  has  been  a  gnat  demand  to 
hold  the  nutH  from  being  loosened  by  the  shocks  of 
the  Ensiling  trains. 

Fig.  8850  shows  s  nnmber  of  these  devices,  some 
of  wmch  are  American^  others  foreign.  They  require 
bat  little  description,  being  simple  and  readily  rep- 
resented by  diBwing. 

B  hu  u.  wuher  cut  obUqnelr  lo  m  to  praMot  ratting  edgM 
which  link  lato  th«  nat  And  b*r  TMpwttTely. 
6  bmt  a  plttte  which  fits  between  the  two  nata  of  *  llBh-bar. 
e  hu  a  pUte  which  flta  otst  the  onU,  Mid  li  held  bj  a  itaple 

d  t  an  lbniuofJ>m-iiut«,  right  «nd  left  hjmded.the  ontn 
one  bdiig  of  ■mailer  dlame'^r  And  KUowlug  the  lowar  ant  to  be 
■lipped  over  It.    Tbvj  also  haie  ezteri  ir  Mt-wreira. 

In/ the  lert-haod  mew  to  Intarior.and  iu  head  Jama  agalnat 
the  &ce  of  the  lower  nnt. 

g  baa  a  conical  aemir  portion,  haTlng  longltadlnal  allta  whloh 
allow  It  to  be  phtehed  down  upon  the  bolt-acrew  by  the  outer 
nnt. 

k  V  hm  a  throogh-pln  which  tiuaflsca  the  nnta. 

-i  haa  a  ftaCber  whkh  llee  In  a  longlttidliial  groot*  la  tlu 
bolt  and  a  apHne-way  In  the  nnt. 

>  haa  a  tatelwt-waaber  and  a  eUek ;  tlia  not  la  parUillj 
Imbedded  In  the  wAhei. 

k  haa  plaa  which  enter  oppoatto  gioorea  In  the  eenlart- 
lug  thoea  of  the  washer  and  nnt. 

I  haa  a  split  bolt  and  apreadlng  wedge. 

m  haa  an  nneqoal-cided  waaher,  which  canati  one  aide  to 
Jam  agalnat  the  object  and  partially  Imbed  tWlf. 

M  haa  a  con«Te-&eed  nnt  whkn  allpa  oo  to  »  tmt  on 
the  waaher  or  flsh-bar. 

0  o*  ahowa  bilhreatodWMhtr,  Uwlagaof  whldt  in  tNDt 
up  against  the  nut-  ^ 

p     baa  a  apUt  wuher,  one  part  of  vhloh  ipilnp  up 
apdnat  the  side  uf  the  nut. 

9  Is  a  graTltating  nnt,  being  hnvler  on  one  aide. 

r  haa  «  washer  with  winga  which  aprlng  np  against  tha 
ridea  of  the  nut. 

<  haa  a  notched  plate  which  aUpa  DKr  reeeMaa  In  the  nata. 

( I'  has  spring  wingB  on  the  waaher  to  hold  the  nnt. 

w  y'ara  twonawsorawuberwltbaUngadNetianwUeh 
hotiU  the  nnt. 

V  t'  ihow  forms  of  flexible  waibei^frlM. 

te  ha*  a  nnt  with  a  gnLTitattiig  axtemdon-pleea. 

z  haa  a  cam  whieh  Jams  against  the  nut. 

y  If  a  bolt  with  groove  Ibr  apIiQe.and  a  correfpODiUng 
groom  oo  each  alda  of  the  not. 

*  Is  a  not  which  Jama  down  upon  a  Tieldlng  waaher. 

a*  ahowa  two  vtowa  of  one  navlDg  a  ,tplli  bolt,  and  a 
mdge  held  b;  a  k^. 

6*  abowa  two  Tlewa  of  anut  with  Internal  ratchet  and  a  spring' 
click  OD  the  bolt. 

^  e*  e*  an  the  Noblot  waaher,  which  has  a  portion  to  turn  up 
agalaat  the  nnt,  and  a  hrther  portion  whlcb  may  he  ttunted 
down  against  the  ol^ieet,  If  desired. 

rftlatheKiehol«on(ld53)  bolt  with  a  aeml-^>h«rlcal  iNariog 
mrthce,  and  nnt  made  to  suit. 

«s  la  Adam's  wedge-formed  washer  (18G6). 

f  haa  a  right  and  left  double-ended  screw-bolt. 

g*  ff*  are  two  viewi  of  a  form  In  which  a  washer  beneath  the 
nnt  baa  a  Up  which  ptqlacts  Into  a  riot  to  the  flsh-bar. 

Ifl  haa  a  long  waaher-alip  with  a  piece  tamed  opto  flmn  a  b^. 
A>  shows  tha  grooved  ant 

Nat-ma-ohine'.  A  mscluQe  for  forming  nuts 
froia  the  solid  bar  by  cutting  or  swaging. 

Id  Fig.  3861,  the  heated  oav  is  plaixd  against  a 
gage,  the  slide  /is  forced  forward  ana  the  blank  is  cat 
nom  the  bar  ;  the  blank  is  forced  into  the  die  T,  to 
which  the  rounded  header  has  been  advanced  by  the 
moTcaneat  of  the  slide  L.    The  advance  of  tlie  punch 
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Grfomtes  the  nut  and  forces  the  piece  into  the  hollow 
t  by  the  i-eceasion  of  the  slide  /,  whose  second  for- 
ward movement  disi;harge6  the  nut. 

In  Fig.  3S52,  the  blank  is  cut  from  the  heated  rod 
by  the  punch  1>.  The  ram  C  moves  forward,  carry- 
ing the  holing-panch  F,  which  is  advanced,  making 
the  hole  in  the  nut,  after  which  they  recede  from  eaS 
other,  allo4'ing  the  nut  to  be  pushed  out  by  the 
follower  /.  The  swaging  and  holding  punches  are  ac- 
tuated by  toggle-joint  connection  with  the  levers  V 
W,  producing  a  hammering  action  rather  than  a 
positive  limited  pressure. 

In  Fig.  3353.  the  sliding  carriage  B  carries  the 
cutter  H  (the  cutting  edge  of  which  is  beveled  to 
cause  any  desired  chamfer),  and  the  borer  J.  The 
rod  E,  of  hexagonal  or  other  shape  adapted  to  the 
kind  of  nut  rei|uired,  passes  tltrough  similarly 
shaped  ringi^  which  prevent  it  from  slipping  during 
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rotation.  When  6  or  8  blanlu  have  been  cnt  by 
advancing  the  carriage  this  is  drawn  back,  the  bax 
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is  fed  forward,  and  a  new  series  of  turning  and  drill- 
ing operations  commences. 

In  the  machine  (Figr  SS54)  the  dies  are 
arranged  around  the  oed-roller  B,  which 
is  intermittingly  moved  by  the  curved 
arms  P  F,  etc.,  so  as  to  bring  each  die  at 
the  proper  moment  under  a  corresponding 
jiunch,  actuated  by  the  leven  U  U, 
which  cut  out  the  nuts  from  the  heated 
bar.  They  are  then  delivered  from  the 
die  by  plungers  c.  Punche,?,  operated  by 
cams,  perforate  the  nut. 

Nat'mei^-fnfer.  The  largest  four 
Bands  islands  are  exclusively  devoted  to 
the  growth  of  nntmega,  piodncing  yearly 
400,000  pounds  o^nntIIt^  and  180,000 
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pounds  of  mace.  The  nutmeg-tree  grows  SO  feet 
iiigh,  and  resembles  the  orange,  the  pale  yellow 
flowers  and  fruit,  in  yarioua  stt^es  of  maturity,  be- 
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ing  all  together  on  the  tree.  The  fruit  is  at  first  of 
a  Oght  green  color,  becoming  yellow  when  ripe,  wiUi 
a  longitadinal  form.  The  external  covering,  at  first 
thick  and  fleshy,  and  filled  with  acrid 
astringent  ^uice,  Bubsef^Qently  becomes 
dry  and  separates  into  two  Talves,  dis- 
closing the  scarlet  network  known  as 
mace.  Within  the  latter  is  a  thin  brown! 
■hell  Cfoitaining  the  nutmeg.  The  fmiti 
is  gathered  and! 
ng-8886.  dirested   of  its 

outer  coverings, 
the   mace  bei 


Nnt  -  roaaVttr.  Kg-  SKi. 

A  rotary  cylinder 
is  confined  in  a 
hot-air  case)  and 

Erovided  with  gas- 
□mers.  A  waim- 
ing- apparatus,  to 
which   the  tube 
that  supplies  gas 
to  tlie  roasting-ap- 
peratus    is  con- 
nected for  supply- 
ing heat  thereto, 
is  so  arranged  that, 
after  the  nuts 
have  been  roast- 
ed ud  placixl 
in    the  said 
warming-  appa- 
ratus, the  (Tow 
to  the  roasting- 
bumer  may  be 
stopped,  while 
that    to  the 
warming- ap|>a- 
ratus  contin- 
ues. 

Nnt-shap'- 
IngMa-ohlne'. 
A  machine  for  tUI  purpose  of  shaping  the  external 
faces  of  hexagonal  nuts.  Six  horizontal  revolving 
cutters  are  arranged  radially  at  the  same  level,  ua 
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and  dried  in  the 
gun.     The  nnts 
are  dried  in  the 
„       „        -        son,   or  in  an 

until  the  kernel  rattles.  The  shells  are 
then  broken  open  and  the  kernels,  hav- 
ing been  stmied  in  lime-water,  are 
pe^ed  in  chests  for  exportation.  The 
tree  is  produced  from  the  seed,  flowers 
in  the  ninth  year,  and  continues  bearing 
fruit  and  tlowers  all  the  year  round  for 
seventy  years. 

Besides  the  old-fashioned  grater,  in  which  the  nnt 
and  the  knuckles  are  impartially  rasped,  may  be 
mentioned  two  otlier  kinds.  In  ^ig.  S355,  the  nut- 
meg N  in  the  tube  of  the  stock  A  u  preuled  the 
apnng  against  the  grater  G,  which  is  reciprocated 
in  the  transverse  opening. 

In  Fig.  3S56,  the  grater  revolves  in  a  stock,  and 
the  nutmeg  is  pressed  against  it  by  a  spiral  spring 
which  bears  ngainst  a  removable  cap,  covering  the 
(^ening  by  which  it  and  the  spice  are  introduced.  - 

Nnt-^uu'ar.  A  series  of  nuta  of  different  sizes 
are  screwed  to  the  mandrel,  and  one  side  of  the  latter 
is  a  sliding  tool-rest,  to  which  are  screwed  a  series  of 
tools,  having  each  two  cutting  edges,  by  which  a  num- 
ber of  nnta  can  be  sunultaneons^  faced  and  beveled. 
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driven  by  a  single  bevel-wheel  gearing  into  the 
six  bevel-pinions  that  carry  the  cutter-kindles. 
The  cotters  are  so  fixed  in  their  ajandles  that 
when  the  cutting  eSges  of  one  tool  are  horizontal, 
those  of  the  sdjoiniDg  one  are  vertical,  and  they 
consequently  miss  one  another  in  revolving,  and 
can  thus  operate  on  work  the  faces  of  which  arr 
narrower  than  the  breadth  of  the  cutters ;  by  this 
means  the  contiguous  faces  of  hexagonal  nuts  arr 
nil  shaped  simuitaneonsly  by  the  revolving  cntten. 
The  nuts  to  be  shaped  are  threadeil  npon  a  vtn-. 
tical  center  mandrel,  to  which  a  verticu  feed-mo- 
tion is  given,  traversing  the  nuts  upward  or  down- 
ward in  the  middle  of  the  revolving  cotters ;  and 
the  shaping  of  the  six  faces  of  the  whole  row  of  nnts 
on  the  niantlrel  is  completed  in  a  Mngle  traverse  of 
the  machine. 

Nnt-tapr'idiig  -Ma-ohine'.  For  catting  sciew- 
threads  in  punched  nut-blanks.  A  machine  resem- 
bling a  drill-bench,  with  taps  mounted  on  the  ends 
of  its  mandrels. 

Nnt-wrenoh.  A  spanner  for  rotating  nnta. 
See  MoNKBT-WKBKCH,  and  list  under  Wrekch. 
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Oak'nm.  (Anglo-Saxon,  aeumba.)  1.  TbecoArae 
portioQ  Bepamted  from  sirici  (strike :  A.  -S. ,  tirican) 
of  Hax  or  hemp  in  hackliiig. 

2.  Untwisted  rope  ;  used  for  eallcing  the  seams  of 
a  ship's  plank,  beiog  forced  thereinto  by  chisel  and 
maliet.  A  first-nto  ship  of  war  ret^uir^t  67,000 
ponnds  oi  oakum  to  close  the  seams. 

Oar.   1.  {Nauiical.)   An  inatniment  for  rowing. 
A  long  paddle  which  rests  in  tholes  on  the  gunwale  j 
in  rowing, 

A  long  oar,  oaed  occasionally  to  assist  a  Teasel  in  a 
calm,  is  a  noeep,  and  is  operated  by  two  or  more 
men. 

Small  oaiy  are  aadla;  one  rower  wielding  a  pair, 
sitting  midleugih  of  the  thwart.  Sculling  a  boat  is 
performed  by  an  oar  shipped  in  a  half-round  hole  at 
the  stern,  the  oar  being  mored  with  a  twisting  action 
from  side  to  side. 

A  riggsd  oar'ia  one  in  which  the  oar  is  pivoted  to 
the  gunwale  and  moved  by  a  rod,  or  otherwise  by  a 
rower  sitting  abaft  it,  so  that  he  may  face  forward. 

The  blade  of  the  oar,  also  known  as  the  wuh,  is 
the  broad  flat  part  which  is  dipped  into  the  water 
in  rowing.  The  Node  was  formerly  known  as  the 
pala,  which  survives  in  the  tenn*pe«/,  yet  applied 
to  it.  The  term  pala  meant  a  spade ;  the  older  forms 
of  paddles  miirht  be  ased  for  digging. 

The  loom  of  the  oar  is  the  shaft,  beginning  at  the 
blade,  and  terminating  in  the  handle,  which  is  of 
rather  smaller  diameter  than  the  loom,  in  order  to 
afford  a  good  hand-hold  to  the  rower. 

The  oar  when  in  une  rests  in  roieloeks  in  the  gun- 
wale of  the  boat  or  between  thole-pins,  which  are 
round  pegs,  inserted  in  holes  bored  in  the  gunwale. 

To  boat  oaTK  means  to  oease  rowing  ami  lay  the 
oars  in  the  boat. 

To  /aiA«r  oars  is  to  turn  the  blades  in  a  horizontal 
position  on  lifting  them  from  the  water  at  the  end 
of  each  stroke,  to  afford  as  little  resistance  as  possi- 
ble to  the  water  in  withdrawing,  and  to  the  air. 

To  ikip  oara  is  to  place  th^m  in  the  rowlocks  or 
between  the  thole-pins,  ready  for  use. 

An  oar  is  fre^^uently  used  for  steeiiog :  in  which 
ease  it  is  sometimes  an  ordinary  oar  auipped  in  a 
swiveled  fork  at  the  stem,  as  in  whale-boats  ;  or  it 
may  be  a  broad  paddle  attached  to  a  long  ann,  work- 
ing on  a  swivel  near  its  center,  or  similar  device,  as 
is  often  the  case  in  keel-boats,  scows,  etc 

To  lie  on  the  oara  is  to  raise  them  from  the  water 
and  hold  them  horizontally. 

To  na^0U  the  oars  is  to  put  sheepskins  in  the  row- 
locks to  prevent  any  sonnd  in  rowing. 

To  iosB  the  oara  is  to  raise  them  vertically,  resting 
on  the  handles.    It  is  a  form  of  salute. 

To  ttosAtp  the  oara  is  to  take  them  out  of  the  row- 
locks. 

Single-banked  is  when  the  oars  are  rowed,  one  to 
each  thwart,  starboanl  and  port  sides  alternately. 

Double-banked  is  when  two  opposite  oars  are 
polled  1^  two  rowers  seated  on  the  same  thwart, 
or  ^  two  men  at  each  oar. 

The  term  bank,  as  applied  to  galleys,  meant  a  tier 
of  oars,  as  douile-bankal,  single-banked,  etc. 

Says  Pliny:  "The  Cojm  invented  the  oar,  and 
the  Platseans  gave  it  its  broad  blade."  We  sup- 
poae  be  means  a  fair  distinction  between  the  oar  which 
rests  in  tholes  and  the  paddle  which  is  handled  with- 
ont  receiving  a  fulcrum  nn{^rt  on  the  gunwale. 

The  great  ship  ai  Ptolemy  ^lilopator  had  forty 


ranks  of  rowers ;  the  oars  of  the  longest  row  were 
88  cubits  in  length  (say,  57  feet).  These  were  loaded 
with  lead  on  the  part  inside  of  the  rowlocks,  so  aa 
to  evenly  balance. 

The  scarcity  of  timber  in  Extern  lands  had  a 
great  deal  to  do  with  the  importance  and  peace  of 
nations  thereabouts.  The  poasession  of  Lebanon 
and  Bashan  was  not  one  of  the  least  of  the  points  In 
dispute  between  the  two  branches  of  the  Macedonian 
Empire  represented  by  the  Seleucidn  and  the  Ptole- 
mies. 

These  struggles  fill  up  the  time  between  the  death 
of  Alexander  and  the  absorption  of  the  country  by 
the  Romaus,  and  form  the  history  whi<A  was  so  re- 
markably portrayed  in  prophecy  by  Daniel  several 
hundred  years  before.  See  the  11th  chapterof  Dan- 
iel. 

While  the  fir-trcea  of  Senir  furnished  the  planks, 
and  the  cedars  of  Lebanon  the  masts,  the  oaks  of 
Bashan  coutributed  the  oars  of  the  famous  galleys  of 
Phoenicia.  Being  the  great  carriers  of  that  day,  and 
having  direct  dMlings  with  Britain,  India,  Greece 
Spain,  Africa,  and  many  ports  whose  names  remain 
but  whose  locahties  are  difficult  to  determine,  these 
"  princes  of  the  sea"  and  artificers  upon  the  land 
were  in  demand  wherever  an  extru  amount  of  intel- 
ligence, taste,  skill,  and  daring  was  required.  Tn'o 
lauds  at  least  contributed  the  timber  of  their  vessels, 
another  the  cordage,  another  the  sails,  another  the 
oars,  others  the  ivoty,  ebony,  and  sandalwood  for 
adornment ;  Palestine  contributed  its  iron. 

Copper  from  the  same  land  and  the  Cancssus  was 
mingled  with  the  tin  from  the  far-off  Cassiterides, 
the  fiist  contribution  of  Britain  to  the  common 
stock  of  the  world's  merchandise,  and  which  had  the 
honor  of  forming  with  copper  the  alloy  which  made 
the  brazen  {bnmae)  laver  and  fomiture  of  Solomon's 
Temple. 

Though  littoral  Tyre  was  destroyed  by  Nebuchad- 
nezzar, and  insular  T^re  by  "young  Ammon,"  the 
"rough  he-goat,  thekmcofGrecia,"  yet  she  survived 
in  her  colonies  until  the  Roman  maelstrom  drew 
them  all  into  its  vortex  and  swamped  the  distinctive- 
ness of  many  nations. 

The  best  picture  of  the  time  is  that  given  in  Ezekid 
xxvii.  (which  see). 

Machines  are  made  for  dressing,  planing,  riving, 
and  splitting  oars,  but  do.  not  diner  so  specialW 
from  machines  for  getting  out  and  dressing  stuff  for 
other  purposes  as  to  require  elaborate  description 
here. 

2.  (Breioing.)  A  blade  or  paddle  with  which 
mash  is  stirred  in  the  tun. 

OaT-4ock.  {Navtieal.')  A  meaus  of  pivoting  an 
oar  on  the  gunwale.    A  Rowlock  (whicn  see). 

Oar-pro-pel 'ler.  1.  A  device  to  imitate  by 
machinery  the  action  of  sculling.  Two  sul>- 
merged  blades  at 

the  stem  are  at-  n«  8869. 

tarhed  to  an  os- 
cillating, vertical 
shaft  and  brought 
broadside  to  the 
water  and  feath- 
ered, alternately, 
so  as  to  make  an 
effective  and  a  re- 
turn stroke.  The 

horizontal    shaft  Oer-FnpttUr. 
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of  the  blades  receives  an  oscillation  in  a  verti- 
cal plane,  while  the  sleeve  to  which  its  hnb  is 
secured  is  oscillated  in  a  hori- 
fig.  8800.  zontal  plane,  so  that  it  receives 
a  doubleoscillation,  once  around 
its  own  axis  and  also  around 
the  axis  of  the  vertical  shaft. 

In  another  form,  the  blades 
are  oscillated  with  their  rock- 
frame,  and  are  feathered,  so  as 
to  move  forward  edgeways  and 
move  backward  flatways  to  pro- 
pel the  boat. 

A  canal-boat,  propelled  by 
oars,  was  used  on  the  Sankey 
Canal,  Lancashire,  England,  in 
Oar-BwitHl.        1797.  The  oars  made  18  strokes 
per  minute,  and  were  operated 

hy  B  steam-engine. 

^u^wlT'eL  A  pivotal  device  for  an  oar  on 
the  gunwale.  A  rowlock.  In  the  example,  the  oar 
IB  hung  in  gimbals,  which  allow  it  vibration  in  any 
plane,  and  it  has  besides  a  capacity^  for  rotation  on 
Its  own  lon^ptodinal  axis  in  feathering.  See  Bow- 
lock. 

Out.  A  ho|hdrying  kiln. 
The  kiln  has  an  npward  draft,  the  floor  being  per- 
forated and  the 
flg.88Sl.  hops  lying  up- 

on hair-clotQ. 
Inthe  exnmple, 
the  furnace  is 
covered  by  an 
arch  of  brick- 
work or  metal, 
forming  an  air- 
chamber 
around  the  fur- 
nace from  which 
the  air  is  con- 
veyed to  the 
foiaminons  bot- 
tom of  the  kiln. 

Ob's-lisk. 
1.  A  quadran- 
gular, slender 
stone  shaft, 
with  a  pyra- 
roidal  ajtex. 
The  width  of 
the  base  is  usu- 
ally about  one 
Oati.  tenth    of  the 

bight,  and  the 

pyramidal  apex  has  about  one  tenth  of  the  whole 
length.  It  is  Egyptian  initscouception  andexecntion. 
Obelisks  were  erected  in  nairs,  and  are  yet  numerous 
on  the  ancient  sites,  anu  no  doubt  many  prostrate 
ones  are  buried  in  the  soil  of  Egypt,  widen  has  risen 
from  the  deposit  of  tlie  Nile  9  feet  in  1,700  years  at 
Elephantine,  and  7  feet  at  Thebes.  Tlie  deposit  of 
mud  at  Thebes,  therefore,  since  Amunoph  I.,  would 
be  about  17  feet 

There  are  about  a  dozen  Egyptian  obelisks  erected 
in  Rome:  The  largest  is  that  from  Heliopolis.  It 
is  of  granite,  dnd  now  stands  before  the  north  por- 
tico of  the  Church  of  St.  John  Lateran,  where  it  was 
erected  in  1688,  Its  whole  bight  ia  about  149  feet ; 
without  the  base,  105  feet.  It  was  removed  to  Al- 
exandria by  Constantine,  and  to  Borne  b^  his  son 
Constantius,  and  placed  in  the  Circus  Maximus.  It 
was  overthrown,  broken  into  three  pieces,  and  a 

rce  was  reniovetl  from  its  base  before  re-«recting. 
weighs  about  9S5,60U  (tounds.    Its  partner  yet 


stands  at  Heliopolis.  It  is  marked  with  tbe  name 
of  Osirtasen  I.,  about  2100  R  c.  Boman  ob«li>ks 
vere  also  imported  by  Augastaa  and  Caligula. 

Other  obelisks  are  fbond  at  Constantinople,  Fferis, 
Aries,  Florence,  etc. 

The  Egyptian  obelisks  are  usually  of  granite,  but 
there  are  two  small  ones  in  the  Briti^  Muwom 
msde  of  basalt,  and  one  at  Phils  of  sandstone.  The 
date  of  the  Flaminian  obelisk,  which  is  covend  wiik 
hieroglyphics,  is  supposed  to  be  aboat  1600  b.  c. 

The  obeliak  in  Pans,  erected  in  I8S8,  was  bioodit 
from  Luxor.  It  is  76  feet  in  hight  Of  the  nefdlet 
of  Cleopatra,  so  celled,  one  is  standing,  63  feet  in 
liight,  and  the  other  is  lying  upon  the  ground. 

"  The  mode  of  raising  an  obelisk  seems  to  hare 
been  by  tilting  it  from  an  inclined  plm%  into  a  nit, 
at  the  bottom  of  which  the  pedestal  was  placed  to 
receive  it,  A  roller  of  wood  was  fastened  at  nch 
aide  to  the  end  of  the  obelisk,  which  enabled  it  to 
run  down  the  wall  opposite  to  the  inclined  plane  to 
its  proper  position."  —  Wilkinson. 

For  a  fuU  description  of  the  mode  of  moving  and 
re-erecting  an  Egyptian  obelisk,  see  the  quarto 
" L'Ob^list^ne  de  Luxor,  Histoire  de  sa  Translationl 
Paris,"  Pans,  1889.  See  also  Cresy's  *'  Cyclopedia," 
ed.  of  1865,  ppu  88,  40  ;  also  pp.  1018-17. 

2.  A  reference-mark  in  printing  (+)  ;  also  called 
a  dagger. 

OVject-flnd'er.  (Optica.)  A  means  of  regis- 
tering  the  position  of  a  microscopic  object  in  a  slidr, 
80  that  it  may  be  readily  fonnd  m  future. 

Maltwood's  finder  is  a  gloss  slide  3x14  inches 
with  a  scale  occnpying  1  siruare  inch  ruled  into 
2,500aquares.  See  "Beck  on  tne  Microscope,"  p.*/. 

Obfjeot-elaH.  (fiptxa.)  The  glass  at  that  end 
of  a  telescope  or  microsrope  which  is  presented  to- 
ward the  objecL  The  objeeiive.  By  it  an  image  uf 
the  object  is  formed,  to  be  viewed  by  the  eve-glsss. 
In  good  instruments  of  either  kind  the  ol>ject-^ua 
is  achromatic  and  com  posed  of  aeveral  lenses,  eat 
being  of  flint-glass  and  the  other  or  others  of  cron- 

tlass.  See  ACHROHATIC-LENH  ;  Leks;  Tblescofe; 
:te-olas8  ;  Field-class. 

Ob-Jeot'lve.  {0})tics.)  That  lens  or  combini- 
tion  of  lenses  in  a  microscope  or  telescope  which 
brin^  the  image  of  aii  object  to  a  focus  in  order  to 
be  viewed  Aronf^  the  eye-piece.  The  objeet-glosi. 
Though  acromatic  lenses  had  been  applira  to  t<'le- 
scopes  by  Dollond  near  the  middle  of  the  eighteenth 
century,  yet  in  1821,  according  to  Biot,  opticism 
regarded  the  constmction  of  a  goud  achromatic  mi- 
croscope as  an  impossibility. 

In  1827  Professor  Amici  of  Modena  exhibited  in 
England  and  Paris  a  horizontal  microscope  vhose 
object-glass,  of  large  aperture,  was  composed  of  thiee 
superimposed  lenses.  A  microscope  constroeted  by 
Chevalier,  on  AndCi's  plan,  was  awarded  a,  alrer 
medal. 

The  theory  of  tlie  subject  was  about  this  time  in- 
vestigated by  Sir  John  Herschel,  Profesaor  Airy, 
and  others,  and,  acting  on  their  theoretical  vieita, 
Mr.  Joseph  Jackson  Lister  succeeded  in  effecting 
one  of  the  greatest  improvements  in  the  mannbcture 
of  achromatic  object-glasses  by  uniting  a  plano-con- 
vex flint  lens  with  a  convex  lens  by  means  of  Csnidi 
balsam. 

This  diminishes  by  nearly  one  half  the  loe  of 
light  occasioned  by  reflection  where  the  suffices 
unite,  and  prevents  the  dampness  or  the  fonnatiofi 
of  mold  at  the  junction. 

Mr.  Boss,  who  subsequently  devoted  much  time 
to  the  improvement  of  objectives,  employs  tfane 
lenses  of  this  kind  in  order  to  correct  tJie  cnromatir 
and  spherical  aberratioiu  oorreaponding  to  varying 
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distances  of  the  object,  when  it  hus  to  be  viewed 
through  an  interposed  plate  of  class. 

This  is  effected  —  supposing  tne  posterior  and  mid- 
dle combinations  a  &  to  have  tt^ther  an  excess  of 
negative  aberration — by  caus- 
ing the  anterior  combination  e 
to  have  an  excess  of  positive 
aberration,  and  varying  its  dis- 
tance from  the  other  iiairs. 

For  thi»  purpose  the  atiteriov 
lens  is  set  in  the  end  of  a  tube 
d  (as  shown  in  the  lower  por- 
■tion  of  the  figore),  which  sudea 
on  a  cylinder  e,  containing  the 
remainder  of  the  combination, 
and  is  caused  to  approach  or  re- 
cede therefrom  by  turning  the 
screwed  ring  /  or  by  sim^ 
sliding  the  toj^e  on  the  intenor 
cylinder]  afterward  clamping  it. 
An  aperture  is  made  in  the 
tube  d,  through  which  is  seen 
a  mark  engraved  on  the  cylin- 
der. A  longer  and  shorter 
Xmieapie  OI^mmm.  mftrk  are  engraved  on  the  tube  ; 

and  by  bringing  the  former 
into  coincidence  with  the  mark  on  the  cylinder  the 
adjustment  is  perfected  for  an  uncovered  object. 
When  the  shorter  mark  is  made  to  coincide  with  the 
mark  on  the  cylinder,  the  proper  adjustment  is  at- 
tained for  correcting  the  aoerration  occasioned  by 
glass  -jjni  of  on  inch  in  thickness. 

Ob'j0Ot-staff  {Surveying.)  A  staff  the  some 
bight  as  the  level,  forming  a  sight  to  be  viewed  from 
thence  in  detomining  levels. 

A  leveling  staff  consists  of  a  graduated  strip  slid- 
ing in  the  dovetail  groove  of  on  upright  bar,  and  pro- 
vided with  a  cross-bar  to  whose  crucial  point  the 
eye  of  the  leveler  is  directed.  The  said  bar  is  raised 
or  lowered  until  it  meets  the  level,  and  the  hight  is 
read  on  the  staff.  The  sliding  is  for  pnrposes  of 
extension  when  the  level  is  ^ove  the  top  of  the 
main  bar. 

Ob-Uqne'  Aroh.  One  which  conducts  a  road  or 
railroad  across  a  river,  canal,  etc.,  in  on  oblique  di- 
rection ;  also  called  a  skew-arch. 

O'bo-e.  (Aluaic.)  Or  hautboy;  A  double-reed 
instrument  with  a  compass  of  two  octaves  and  a 
rixth,  and  written  on  the  G  clef.  It  has  three  pieces 
besides  the  reed- piece. 

b.  A  reed-pipe  stop  of  an  organ,  tuned  in  unison 
with  optn-  diaptuon,  and  depending  for  the  peculiar 
quality  of  its  tone  upon  the  shape  of  the  tube  through, 
which  the  sound  of  the  reed  is  transmitted.  See 
Stop. 

Ob^eiVa-to-zy.  1.  A  building  pn>vidi>d  with 
iustruments  for  astronomical  observations.    See  Ab- 

THOHOUIUAL    InSTKUUEXTS  ;  ArUILLART-SFHEBB, 

etc    See  list  under  Oih'ical  Instruhbntb. 

2.  A  chamber  of  observation  at  snch  an  altitude 
as  to  look  over  a^jaceut  objects  and  afford  an  exten- 
Btre  view.  Used  as  a  looicout-station  for  the  fire- 
alarm  service,  for  signaling,  for  meteorol(^cal  ob- 
servations, etc. 

The  iron  observatory  on  the  roof  of  the  Equitable 
Life  Insurance  Company,  on  Broadway,  New  York, 
is  22  feet  high  above  the  roof  of  the  building,  which 
is  130  feet  above  the  sidewalk.  The  probabiHties  of 
the  weather  are  indii^ted  by  balls  12  feet  in  diame- 
ter, displayed  upon  two  sigtud-staffs  and  viKible  fi-oui 
variona  pomts  on  Long  Iiuand  Sound,  Sandy  Hook, 
and  tihe  inliuid  waters  of- the  Hudson  and  Harlem 
rivers.  In  the  building  is  a  large  map,  displaying 
the  territory  throo^iout  which  the  service  lias  its 


stations,  reaching  front  Mexico  to  Canada,  and  from 
the  Atlantic  to  the  Pacific  coast.  The  state  of  the 
weather  is  indicated  by  dials  at  each  jaf  these  sta- 
tions on  the  map,  from  which  reports  are  received 
every  five  hours. 

Ob-atef  Ti-oal  Chair.  One  capable  <^  affording 
convenient  position  for  the  ddivery  of  the  child  and 
access  of  the  midwife. 

Ob^tef  zl-cal  For'oeps.  (Surgical.)  An  ac- 
coucheur's instrument  for  graspi^  the  head  of  the 
child  and  fiudlitatit^  ddiveiy.  ^y  are  of  raried 
shapes  and  construction,  and  have  specific  means, 


Obxttlrieal  t'orcrpt. 


such  as  rings  or  hooks,  to  assist  the  hand  when  force 
is  applied.   The  instruinent  was  described  by  Bnt- 

lenn  1732. 

Ob-stefrl-cal  In'strn-menta.  {Surgical.)  For 
assisting  delivery,  measuring  the  pelvic  opening, 
etc.  Among  them  may  be  ennmemted  the  cephalo- 
tribe,  crocket,  forceps,  obiiUrieal  tupporter,  peimtM' 
ter,  perforaior,  plaeeniO'Jmre^,  and  Aoofc.  Heropbi- 
Ins  of  Alexandria,  of  the  school  of  Ptolemy,  wrote 
on  obstetrics. 

Ob-Btefrl-oal  Snp-porfer.  One  having  braces 
around  the  hips  and  knees,  and  affording  holds  for 
the  hands,  to  assist  the  muscular  EfXertions  of  the 
mother  during  parturition. 

Ob'tu-ra'tOT.  {Surgical.)  An  instrument  for 
distending  m  opening 
as  in  the  example,  Ilg.88U. 
which  shows  a  pointed 
screw-shaped  appli- 
ance, nsea  in  coses  of 
lithotomy.  Theinstru- 
ment  shown  at  a  is 
thrust  through  the ' 
portion  b,  and  togeth- 
er with  it  is  driven,  by 
pressure  and  rotation, 
through  the  opening  made  by  the  gorget,  distending 
it.  The  obturator  a  is  then  withdrawn  by  backward 
rotation,  leaving  the  canula  b  in  situ,  to  fonn  a 
channel  througli  which  the  lHhotUr^ptor  or  ItfAoc&stf 
is  introduced  to  crush  the  stone. 

Ob'verae.  The  face  of  a  coin  or  medaL  The 
other  side  is  the  reverse. 

An  obverse  tool  Iios  the  smaller  end  toward  the 
haft  or  stock. 

Oo'ta-ohord.  {Afusie.)  A  musical  instrument 
having  8  strings. 

Oc'tu|^  (Optica.)  An  instrument  for  measur- 
ing sngnl  resembling  a  quadrant  or  sextant  in 
principle,  but  having  an  aro  of  45",  the  eighth  part 
of  a  circle. '  See  Sextant. 

OoOava  Flute,  tifwie.)  A  flute  having  a  pitch 
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nn  octAve  higher  than  the  ordinary  Ante.  A  piccolo. 
See  Musical  Instkumentk,  Fig.  3263. 

Oo-ta'TO.  A  sheet  printed  wiUi  S  pages  on  each 
ride.  8vo. 

Ooto-l****.  {Musie.)  An  instrament  of  the 
viol  family,  the  low  octave  of  the  violoncello.  It 
has  thi-ee  strings  tuned  iu  fifth  and  fourth.  It  has 
,  movable  keyit  to  pi-ess  the  strings  upon  frets  of  the 
neck.  The  keys  are  moved  by  levers  governed  by 
the  left  hand,  and  by  pedal  keys  on  which  the  foot 
of  the  player  acts.  Its  compass  is  one  octave  and  a 
fifth. 

Oo-to-deo'l-mo.  A  sheet  printed  to  make  18 
pa^  on  a  side.  18mo. 

Ooto^tyle.  {ATchileelUTe. )  Having  eight  pil- 
lars on  a  front. 

Oo'n-lar;  Qo'u-laire.  The  eye-piece  of  "a  tele- 
scope or  microscope. 

Odct-Aict6.  {Founding.)  When  many  castings 
are  required  from  one  pattern,  or  from  a  number  of 
patterns,  molded  in  tne  same  flask,  the /a/se-jwr^ 
18  prepared  with  care  in  an  odd-flask,  and  is  pre- 
served indefinitely.  By  the  use  of  a  good  odd-paH, 
much  time  la  saved  in  making  the  parting. 

O-dom'e-tra*.  "The  machine  lor ffi«asurin^fft9> 
tancea  when  iTavettng,"  Vitruvius  says,  "was  dis- 
coveted  by  the  ancients  and  is  yet  fonnd  vetr  use- 
ful." (50  B.  c.)  When  adapted  for  a  chailot  or 
traveling  carriage,  the  wheels  were  made  of  such  a 
diameter  that  even^  revolution  would  advance  the 
vehicle  12^  feet  Thus  400  revolutiouH  passed  over 
5,000  feet,  or  a  Roman  mile.  The  diameter  of  the 
wheels  was  therefore  nearly  i  feet.  A  drum-wheel 
was  fixed  to  the  inner  side  of  the  hub  of  the  wheel, 
and  had  one  sniaJi  projecting  tooth,  which,  at  each 
revolution,  turned  one  tooth  of  a  cog-wheel  joumaled 
in  a  box  above  and  having  400  teeth.  This  cog- 
wheel had  a  single  projecting  tooth  which  acted  on 
a  third  wheel  which  had  holes  ei^ual  in  number  to 
the  number  of  miles  in  an  ordinary  day's  Jonmey. 

In  each  hole  of  the  third  wheel  was  placed  a  small 
ball,  and  these  were  brought  consecutively  to  an 
opening  in  the  case  through  which  they  dropped 
into  a  metallic  vase  ;  indicating  audibly  the  transit 
of  one  mile  at  eacli  sound  of  the  ball.  By  the  numer- 
ical proiwrtion  of  the  gearing,  a  ball  was  dropped  at 
every  400th  revolution  of  the  carriage-wheel  to 
whose  hub  the  first  drum-wheel  was  attached.  At 
the  end  of  the  journey  the  number  of  balls  indicated 
the  number  of  miles  traveled. 

Vitruvius,  in  his  tenth  book,  describes  a  machine 
of  this  kind  for  a  carriage,  and  which,  in  his  opinion, 
would  answer  for  a  ship.  We  are  told  by  Capitolinus, 
in  his  life  of  the  Emi>eror  Pertinax,  that  among  the 
efl'ects  sold,  of  the  Emperor  Commodus,  there  were 
carriages  which  "  measured  the  road  and  pointed  out 
the  hours"  (et  alia  iter  metientia,  horasqne  mon- 
strantia). 

Hunter's  odometer  a,  the  working  parts  shown  en- 
larged at  b,  has  a  light  wheel,  6  feet  in  drcumfer- 
encc.  This  is  driven  by  a  handle  grasped  by  the 
pedestrian.  On  the  axis  of  the  wheel  is  a  worm, 
which  engages  two  cog-wheels  which  have  100  and 
101  teeth  resmctiTelv.  100  revolutions  of  the  axis 
will  tuili  eacn  wheel  100  teeth,  so  that  the  zeros  of 
the  wheels  will  he  one  degree  of  the  scale  apart. 
Another  100  revolutions  of  the  wheel  will  make 
their  zeros  2  divisions  distant,  and  so  on.  In  the 
cut  the  zeros  are  7S  divisions  apart,  and  the  upper 
index  points  to  26  of  the  scale.  As  eacl^Bvolntion 
of  the  wheel  is  2  yards,  and  the  revoluflRi  of  the 
titst  eog-whepl  la  2  x  100  —  200,  each  degree  of  varia- 
tion is  equal  to  200  yards.  78  x  200  -I-  [26  x  2]  » 
15,662  yards. 


ng.  896S. 


The  rangie  of  the  iustrunient  is  when  the  zero  of 
the  second  cw-wheel  has  again  reached  the  zero  of 
the  first,  which  shows  101  x  100  «  10,100  revolutions 
of  the  axis,  which  lieing  6  feet,  the  nnge  is  found 
to  be  10,100x6  =  60,600  feet  =  nearly  11^  miles. 

The  odometer  is  employed  in  mapping  districts  ot 
country,  filling  details  of  roads  and  lanes  in  triango- 
lations.  One  form  used  by  the  United*  Statn  Coast 
Survey  ia  a  wheel  2  feet  7}  inches  in  diameter,  8 
feet  S  indies  in  circumference,  traversing  one  rod  in 
2  revolutions.  The  index  in  the  box  points  to  miles 
and  rods  traversed. 

Odometers  are  sometimes  used  in  hacks  and  car- 
riages for  casual  hire,  to  determine  the  distance. 

Femel,  phyucian  to  Catharine  de  Hedici,  Queen 
of  France,  measured  with  an  instrument  of  this  kind, 
in  1550,  a  degree  of  the  meridian  between  Puris  and 
Amiens,  and  found  it  to  be  303  toises  less  than  Pi- 
card  afterward  found  it  to  lie.  It  is  suppoeted  thtt 
the  revolutions  of  the  wheel  were  noted  by  striking 
on  a  bell. 

The  measurement  of  a  degree  of  latitude  has  been 
made' and  recorded  not  loss  than  fourteen  times  in 
the  Ust  1,000  years.  Its  length  varies  in  diffeioit 
countries,  as  the  fkcts  show  sad  theory  had  sup- 
posed. 

Eratosthenes,  B.  c.  276,  attempted  the  measnw- 
ment  of  the  size  of  the  earth,  by  ascertaining  the 
distance  between  Alexandria  and  Syene,  the  diSei^ 
enoea  of  Utitude  between  which  placies  he  had  found 
to  be      of  the  earth's  circumference. 

Some  previous  measurements  are  mentioned  under 
Armil  (which  see).  Hipparchus  of  Nicnea  in  K- 
thynia,  162  B.  C  laid  down  a  map  by  the  deter- 
mination of  the  latitnde  and  longitude  of  plaoes. 
A  degree  wa.s  measured  on  the  shores  of  the  Iwd  Sea 
by  the  Khalif  al  Maimoun,  the  »n  of  Haroun  si 
Raschid,  about  A.  D.  820. 

The  exact  determination  of  the  length  of  a  deffnt 
was  considered  of  so  muchdmportance  that,  in  1  /  SS, 
the  Academy  of  Sciences  of  Paris  dispatched  two 
commissions,  one  to  Peru,  the  other  to  Laplani 
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The  latter  party  accompliBhed  their  mififflon  and  re- 
toned  in  16  months ;  the  former  party,  after  con- 
ttrndiM  with  great  faordahipi  for  10  years,  accom- 
{dished  their  missicm,  as  Frenchmen  in  pursait  of 
an  id«a  vill  do,  if  anybody  can. 

Since  the  voric  of  the  French  Academicians,  meas- 
urements have  been  taken  in  India^  France,  £ng- 
laud,  Hanover,  Lithaania,  and  SweUan.  One  curi- 
ous diaeovcry  resulted,  as  stated  by  ijir  John  Her- 
schel :  — 

"The  earth  is  not  exactly  ui  ellipsoid  of  revolu- 
tion. The  equator  itself  u  sliffhtly  elliptic,  the 
longer  and  shorter  diantetera  being  respectively 
41,852,864  and  41,843,096  feet  The  cUipticity  of 
the  equatorial  circunifereuce  is  therefore  tiSti 
the  excess  of  its  longer  over  its  shorter  diaoieter  2 
miles." 

The  polar  axis  is  41,707,706  feet  in>length. 

It  is  many  yiars  sincu  better  devices  npeneded 
the  old  plan  of  measuring  the  sntfiici!,  as  adopted  by 
Fetnel  in  1550.  Picard's  more  correct  estimate  was 
made  in  the  next  centuiy,  but  it  is  not  recorded 
whether  he  made  it  by  a  direct  measurement  by  rods 
and  chains,  or  a  measured  base-Une  and  subee- 
quent  triansiUation. 

The  base-line  on  which  the  Ordnance  Surrey,  the 
triangulation  of  Britain,  is  founded,  is  6.2  mites 
nearly.  It  is  said  that  tlie  greatest  potsibU  error  in 
the  length  of  this  line  u  2  inches.  See  Suhvxto&s'- 
CBAtN. 

The  diagram  e,  Fig.  8865,  will  explain. 

"A  level  piece  of  ground  is  selected  near  the 
meridional  arc  propMed  to  be  measured.  On  thi» 
a  atiaight  line  ^  is  traced,  and  its  length  ac«u- 
lately  found  by  the  application  of  rods  of  metal, 
vooil,  or  ^lass.  The  ground  Ri^otning  the  arc  to  be 
measured  is  then  divided  into  triHneles  by  means  of 
signals  C,  D,  £,  F,  0,  H,  K,  en;ct<»  at  convenient 
distances  or  on  remarkable  ^lointa  of  the  country  ; 
and  the  angles  which  the  eiimals  make  with  eacli 
other  determined  by  a  thrad^te  or  similar  instru- 
ment. The  sides  A  C,  B  C,  are  then  deduced  from 
the  measured  base  A  B,  and  thence  succeeaively  tho 
»de8  of  the  other  triangles.  In  this  uianner  tho 
whole  distance  between  the  stations  which  form  tho 
terminal  points  of  the  arc  is  determined  a  series 
of  tri^nometrical  calculations.  The  reductions  for 
the  differences  in  the  levels  of  the  respective  stations 
mnit  next  be  applied,  and  also  for  their  altitude  above 
the  level  of  the  seu." —  Brahde. 

The  following  table  shows  the  length  of  a  degree 
of  latitude  at  every  tenth  degree  :  — 


latitBde. 

0  . 
10 

ao 

40  . 


Lnstiiof  teree 
liiRngliah  feet 

.  862,784 


.  308,1(» 
868341 

.  a64;s8 


UUtade. 
60. 
00 
70. 
80 
90  . 


Length  of  dcgtM 
in  fiigltab  fMt. 

.  804,802 
886,464 

.  866,087 
.  866,262 
.  806,861 


The  length  of  the  degrees  of  longitude  at  every 
tenth  d^ree  is  as  follows : — 


0 
10 
» 


Lnicth  of  dame 

oftoDKltudti  laUtDde. 
In  Engibh  tsxt 

.     .  366,1E8  60. 

859,640  60  . 

.      .   84S,aS8  70. 

.     mMk  80  . 

.     .  80. 


IiMIKth  of  dMTM 

Of  loDitltude 
In  English  twt. 

.  286,171 

68,612 
0 


Odometers  were  poaaessed  hj  Angoatna,  the  Elec- 
tor of  Saxony,  A.  D.  155S-86,  and  the  Emperor 
KodolphusII.  1676-1612.  In  the  eighteenth  ceu- 
tcry  they  became  common,  and  descriptions  are 
found  in  scientiAc  reports  and  woriu  of  tluit  date. 


Hohllield,  bom  at  Hennemdorf,  in  Saxony,  in 
1711,  seems  to  have  mnch  improved  the  instrument. 

A  new  French  instrument,  termed  a  "oomptenr 
m^canique,"  or  calcolating-macbine,  not  only  reck- 
ons the  distance  ti-aversed,  but  indicates  as  well  the 
exact  sum  of  money  due  to  the  driver.  Two  dials' 
are  fixed  on  the  bock  of  the  driving-seat ;  one  con- 
tains a  clock,  while  on  the  other  the  distance  trav- 
eled is  indicated  by  a  hand  ac^ted  on  by  the  wheels  ; 
it  ia  entirely  beyond  the  control  either  of  oblqr  or 
his  "fare."  The  apparatus  is  put  in  and  out  of  gear 
by  the  lowering  and  raising  of  a  lever  bearing  the 
word  "  libre,"  which  is  only  visible  when  the  cab  is 
empty,  and  the  "compteur"  consequently  unem- 
ployra.  There  is  no  danger  of  the  driver  omitting 
to  lower  this  lever  as  soon  as  be  is  hired,  it  being 
evidently  his  interest  to  have  the  greatest  possible 
distance  paid  for  ;  while,  ou  the  other  hand,  it  would 
be  tudess  for  him  to  try  to  make  a  fictitious  fare  by 
driving  about  vrith  hiH  **  compteur  "  in  motion,  for 
tt  card  in  the  interior  of  the  machine  registers  the 
distance  traversed  during  the  day,  and  the  money  to 
be  accounted  for  to  the  cab-owner.  The  great  aiffi- 
culty  has  hitherto  been  to  find  a  meant;  of  marking 
the  time  spent  in  visits,  shopping,  blocks  in  the 
streets,  etc,  when  the  wheels  and  the  tell-tale  are 
necessarily  at  a  standstill.  M.  Bruet,  the  inTeutw 
of  the  new  register,  has  now  overcome  this  difficulty 
by  a  contrivance,  by  means  of  which,  as  soon  as  the 
wheels  cease  to  act  on  the  indicator,  the  clock  which 
forms  part  of  the  machine  keeps  the  tell-tale  hand 
moving  at  a  rate  which  credits  the  driver  with  eight 
kilometers  (about  five  miles)  an  hour,  or  two  francs, 
according  to  the  Parisian  tariff. 

Table  of  Lengths  of  Foreign  Road  Meatura. 


Ueaiitia. 

U.  8.  Tsids. 

AnUa  .... 

HUa      .      .  . 

2,146 
8^97 

Autria 

Hcnatpwt}. 

Bwten  .... 

Stondca  . 

4,800 

Bdghmi  . 

KlhMMtre  . 

1/108.68 

Bdgiain. 

>Mk 

2088 

Bengal 

Com  . 

3,000 

Bbmsli  .... 

Data 

4,277 
7,687 
6,760 

LnRm  (16  to  V) . 

BraiU    .      .  , 

(IB  to  . 

Bnmsu  ... 

6,866 

Branswtek 

Hdh  '  . 

11,616 

Calcutta  , 

Cm    .      .  . 

2,160 

Ceylon  .... 

Mils       .      .  . 

1,780 

China. 

U       .      .  . 

608.6 

8,288 

Snsdea 

FMtHMlla  . 

7,481 

Pcditaa  . 

1.47 

Hile  . 

1,760 

rianden 

U»l« 

1.093.68 

Florence 

m^. 

1,800 

FnuKw*. 

KilooMtn 

1,098.6 

Oonoa. 

Uile(pMt}  . 
Mils  (U  to  1"). 

8JS27 

6,101 
1J068J8 

Qmce. 

Stadium 

Ouinca  .... 

Jacktaa  . 

Hvnbnrg  . 

Hdle  . 

8^ 

Huiover 

Hdio 

8,114 

Hnngiuy  . 

Blclle  . 

9,189 

India  .... 

24.80 

2,026 

2.088 

Leghon 

Hl^io  . 
Mctle  (post)  . 

1,8C9 

Letpdc  .... 

7,432 

LItbnanta  . 

Melle  . 

9,781 

HklU  .... 

Cannk 

3.S9 

Uecklenbuic 

McO«  . 

8,288 
4,688 

Mexico  ... 

LegM 

MllbD  .... 

MlRlk)  . 

1,0£3.68 

Hoch»  .... 

Mile 

2,146 

NaphM       .  . 

2.026 

HattMriuO*  . 

Sir.  •. 
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PlBoe. 


Sorwmj 

PanU 

Polftnd 

PortQKil 
Pranb 
Borne  . 
Home 
RoMb 
Kunlft 
Sudlnb 
SuEony 
tUun  , 
i4paiu 
Sp&ln  . 
SpalQ 
Swedon 
Swluerknd 
Turkey 


UeMui*. 


Ulle  . 

Mile  (long)  . 

MICtM  . 
Van 

Uile  (poat) 
Kil3iii«tra 
Mll« 
Vent  . 
Suhina  . 
MlitUo  . 
Mellefpost]  .. 

KojDUDg 

League  leg&l  . 
L(«)[ue,  coDunoQ 
Mlllft 
HUe  . 
Meil«  . 
Berrt  . 
Mlgllo  . 


n.  8.  TftKto. 


1S,1B2 

6,078 
8,100 

S.QOO 
8,238 
1,1)98.98 

l,ll»i.7 
2.S8 
3,436 
7,432 
4,333 

4,m 

0,1126.24 
1,522 

ii.tieo 

8,548 

i,8oa 

1,900 


O-don'ta-gra.   A  form  of  tleutal  forceps. 

O-don'to-graph.  (Gearing.)  All  instnimeiit 
for  marking  or  laying  olf  the  teeth  of  gear-wheelx  ; 
invented  by  Profi?«sor  Willis.  It  consists  of  a  grad- 
uated curd  or  thin  board,  liavio^  one  edge  beveled 
at  an  angle  of  To".  This  is  applied  to  the  radii  ter- 
minating at  the  centers  of  tlie  interspaces  between 
the  teeth  and  the  centers  from  which  the  curve*) 
forming  their  Hanks  and  faces  are  laid  off  from  tables 
printetTon  the  ijistruinent. 

CT-nom'e-ter.  A  hydrometer  adapted  to  de- 
termine the  stn-ngth  of  wines. 

Of  fal-drr'er.  The  Imnea,  offal,  manure,  or  other 
material  to  be  dried,  being  passed  into  the  rotary 
cylinder,  ar«  caused  to  tiaverae  the  same  throughout 
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Offal-Drytr. 

and  discharged  at  the  end  adjacent  to  the  fan.  The 
hot  fan-blast,  together  with  the  steam  and  offensive 
gases,  may  be  alloweil  to  pass  off  directly  throngh 
the  chimney,  but  by  closing  a  damper  they  may  be 
conducted  to  the  fan  and  driven  into  the  ash-pit  of 
the  furnace. 

Off-cnt.  That  part  of  a  Sheet  which  is  cut  off 
before  folding,  and  then  planed  within  the  other 
previously  folded  [Kirtion.  This  occurs  in  some 
modus  of  imposing. 

Office-ohalr.  Preferably  a  chair  which  may  be 
raised  or  lowered  by  a  screw,  on  which  it  may  be 
rotated,  and  also  admitting  of  being  tippeil  back. 


f\g.  mt. 


Casters  complete  the  list 
of  adaptabilities,  and 
leave  but  streugth  and 
sumptuous  upnoLstery 
to  be  defaired. 

Offloe-tel'e-graph. 
A  form  of  nliuiutui'C 
telegraph  for  signaling 
from  one  room  to  an- 
other in  a  building. 

It  consists  of  a  little 
electric  bell,  sbowu  at 
a,  Fig.  3368  ;  tliese  in- 
struments are  placed 
upon  the  desks  in  the 
various  departments  of 
an  estabtisnment,  and 
from  them  wiraa  extend 
to  the  deaks  of  the  managers,  on  which  buttons  are 
fixed,  which  connect  with  the  wires.  When  the  man- 
ager wishes  to  communicate  with  any  particular  per- 
son on  the  premises,  he  touches  the  button  corre- 
sponding to  the  wire  leading  to  the  bell  where  the 
individual  is  at  work.  The  touch  sounds  the  bell, 
and,  as  a  variety  of  signals  may  be  sent,  one  bell  may 
serve  to  signalize  different  persons  who  are  within 
its  hearing.  This  instrument,  with  bell,  batteiy, 
and  some  yards  of  wire,  is  made  for  $5. 

Another  form  of  telegraph,  shown  at  b,  Fig.  3348, 
is  used  for  purposes  of  experiment  and  inittructiou 
as  well  aa  communicating  messages,  and  consists  of  aii 
electro-magnet,  sounding  armature,  a  galvanic  bat- 
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Mutiamrt  Telt^n^. 

tery,  telpijraph-kpy,  connecting-wires,  and  cheniicals. 
all  complete  for  working.    The  battery  is  composed 
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of  two  small  plates,  one  of  lead,  one  of  zinc,  the  lat- 
ter covered  with  paper  as  n  suntum,  both  plates  set 
in  a  oommoD  saucer,  in  water  in  vhicli  a  fow  gruna 
of  Bulpbate  of  copper  are  dissolved. 

Off'vt  {Masonry.)  a.  A  ledge  on  the  face  of 
a  wall  at  the  point  where  its  thickness  is  decreased. 

b.  A  break  or  recess  in  a  front,  setting  back  from 
the  general  surface. 

O-gee'.  I.  A  wave-like  molding,  having  an  in- 
ner and  outer  curve,  like  the  letter  S.  Swelling  in 
the  upper  part  and  hoUow  below,  is  the  eyma-r»veraa  ; 
hollow  in  the  upper  part  and  swelling  below,  is  the 
cyma-reda.  (See  MoLDiKo.)  In  its  peculiar  forms, 
or  with  other  members  of  pecaliar  character,  the 
ogee  is  known  as  rampant  ogee,  quirked  ogee,  etc. 

2.  A  pointed  arch,  the  sides  of  which  are  each 
formed  of  two  contrasted  curires.    See  ^Kcu. 

O-gM'-plane.  A  joiner's  plane  fdr  working 
ogee-moldinga. 

O'give.  Arches  or  branches  of  a  Gothic  vault, 
which,  instead  of  being  circular,  pass  diagonally 
from  one  angle  to  another,  and  form  a  cross  with 
the  other  arches  which  make  the  sides  of  the  squares, 
whereof  the  ogives  are  diagonals.  The  middle, 
when  the  ogives  cut  or  cross  each  other,  is  called 
the  key,  sometimes  carved  in  Uie  form  of  a  rose. 
The  memliera  or  moldings  af  the  ogives  are  called 
nerves,  bmndies,  or  veins ;  and  the  arches  which 
wparaU!  the  ogives,  double  arches. 

Oil-bag.  A  sack  of  horsehair  or  cocoa-nut  fiber, 
used  in  prensing  oleine  from  the  stearine  in  a  press. 

Oil-box.  A  box  containing  a  snpply  of  ou  for  a 
journal,  and  feeding  it  by  means  of  a  wick  or  otiher 
device.    An  oil-eap. 

Oit^tftb^^et.  A  box  or  reservoir  in  which  oil 
is  kept  in  store,  either  \ij  a  retail  dealer  or  in  the 
storeroom  of  a  factory  or  machine-shop.  Cans  or 
oilers  are  Ailed  from  the  cabinet  by  means  of  a  small 
IHiinp. 

Ou-Oke.  The  marc  or  refuse  after  oil  is  pressed 
from  flax,  rape,  or  hemp  seed ;  or  from  cocoa-nut 
pulp.    Used  for  cattle-feed  or  manure. 

OU-oake  Mill.  A  machine  to  crumble  flaxseed 
(ril-cake  as  a  food  for  stock.    The  iUuatration  shows 
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oa-cakuim. 

a  machine  with  a  pair  of  studded  rollers  which  may 
be  set  ttt  such  a  distance  apart  as  shall  give  the  re- 
sult required.  The  machine  may  be  set  to  nine  dif- 
ferent grades  of  fineness  without  affecting  the  mesh 
of  the  gearing. 

The  other  illustration  is  a  machine  to  be  run  by 
band  an<l  pulley. 

OU-oan.  1.  One  for  storage  of  oil,  from  which 
it  is  withdrawn  for  sale  or  use,  as  the  ease  may  be. 


In  the  example,  the  lnK.8870. 
oil-can  from  wnich  the 
oiler  is  filled  is  placed 
in  the  tray,  whose  floor 
has  an  opening  for  the 
stock  of  the  pump, 
which  is  steadied  by  a 
sleeve,  and  held  down 
by  a  hook,  which  en- 
gages a  ^nge  on  the 
sleeve. 

2.  One  for  holding 
oil  for  supplying  lamps, 
oil-cups,  or  journals, 
as  in  the  example,  Fig. 
3S71,  in  which  the 
Spout  and  vent-hole 
have  stoppers  project- 
ed anunst  their  outlets 
by  the  sfural  springs  on-Can. 
and  pivoted  bar.  The 
sliding  trigger  opens  both  at  once. 

8.  An  oiler  for  lubricating  bearings  ;  one  on  a 
laiger  scale  is  shown  in  Fig.  3372,  in  which  the  tu- 
bahix  houdle  has  a  plunger,  which  is  depressed  by 
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the  thumb  to  force  the  oil  from  the  nozzle.  The 
plunger  is  connected  to  the  stem  of  a  valve  near  the 
point  of  the  nozzle  ;  the  valve  is  opened  dmaltone- 
onsly  with  the  depression  of  the  plunger. 

For  the  smaller  kinds  of  diets,  see  Oiler. 

Another  kind  of  oil-can  is  that  in  which  oil  in 
measured  quantities  is  shipped  and  sold.  The  in- 
genuity in  this  case  consists  in  the  nozzle,  in  the 
means  of  making  and  fnstening  the  joints,  so  as  to 
be  economical  of  material,  ready  in  construction, 
and  convenient  in  use.    See  also  Paint-can. 

Oil-COT.  Oil-cars  may  be  seen  upon  our  railways 
canying  latge  cylindrical  vessels  resembling  the 
Western  two-flue  steam  boat- boiler,  and  with  a  dome 
at  the  midlength.  Another  form  of  car-tank  is  a 
frusto-conical  vat,  like  a  mash-tun  ;  two  or  three  of 
which  are  accommwlated  on  a  platform-car.  An- 
other fonn  is  like  that  in  the  t^re,  in  which  ob- 
long square  tanks  are  built  so  as  to  occupy  the  car- 
bed,  upon  which  they  are  fastened  by  cleats  and 
stay-rods.  The  tanks  are  nude  of  matched  planks 
boltwl  together. 

See  Oil-tank. 
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Oil-car'iy-lng  Vea'- 

mL  One  having  built- 
in  taiika  in  the  bold  to 
hold  oil  in  bulk.  It  lias 
conveniences  Tor  loadinj; 
and  discbarge,  and  also 
for  allowing  expuuion 

1^.8374. 


and  contraction  of  the  oil  withoat  oveifloir  of  the 
lii|uid  or  collapse  of  the  tank. 


7ii»k-Oar. 


Molasses  is  also  carried  in  bulk  from  the  West 
Indies  to  Portland  and  elsewhere. 


OU-Cariying  Skip. 

Oil-oel1«r.   An  oll-reservoii-  in  the  bottom  of  s 
jonmal-box. 
Oil-olottL    A  tarpanlin. 

Fainted  eanvas  for  floor-covering.  The  latter  de- 
scription is  prepared  from  cloth  espcinlly  woven  for 
the  purpose,  frequently  of  great  width,  and  covered 
on  each  side  by  a  peculiar  series  of  processes,  with 
paint.    Figures  or  patterns  in  oil-colors  are  after- 


ward printed  on  one  side  by  means  of  vooden 

blocks.    See  Flook-oloth. 

Floor  dl-doth  u  manafaetared  from  jnt^  made 
principally  at  Dundee,  Scotland.  This  is  womi 
into  widths  of  frequently  from  18  to  24  feet,  in 
looms  at  which  two  men,  one  on  each  side,  are  em- 
ployed in  throwing  the  shuttle.  The  length  of  the 
warp  often  exceeds  100  yards.  The  pieces  are  cut 
to  me  desired  size,  and  these  smslkr  pieces  are 
stretched  upon  aprigfat  wooden  frames,  each  of 
which  bas  a  series  of  scaffolds,  reached  bf  a  ladder 
at  one  end  of  the  frame. 

When  the  canvas  is  perfectly  stretched,  a  weak 
solution  of  size  is  laid  on  with  a  brash,  and  while 
yet  damp  it  is  well  rubbed  with  pumice-stone,  fill- 
ing up  tbfl  interstices  between  the  threads  and  pre- 
venting the  uint  from  penetrating  too  £u,  so  as  to 
render  the'  fabric  brittle.  When  this  is  dry  the 
paint,  which  is  of  a  very  thick  consistence,  contain- 
ing little  or  no  spirits  of  turpentine,  is  applied  io 
dabs  with  a  short  thick  brash.  These  are  thn 
partially  scraped  off  with  a  long  elaRtic  trowel, 
the  paint  at  the  same  time  worked  into  the  cloth, 
leaving  a  level  surface.  This  is  allowed  to  diy  from 
10  to  14  days,  when  a  second  and  sometimes  a  third 
coat  of  thinner  paint  is  smoothly  applied  with  the 
trowel,  finishing  the  under  side.  In  the  mean  time 
the  other  side,  which  is  to  be  finished,  is  similarly 
sized  and  pamiced  and  a  coat  laid  on  with  the 
trowel,  and  carefnlly  pumiced  so  as  to  remove  all 
knots  or  iuequalitie-^  from  the  surface.  To  this  suc- 
ceed two  more  layers,  each  laid  on  with  the  trowel 
and  rubbed  vith  pumi<%,  over  which  a  fourth  coat, 
called  the  frnuA  color,  forming  the  ground  of  the 
future  pattern,  is  thinly  laid  on  with  a  brush. 

The  whole  series  of  operations  occupies  from  two 
to  three  months,  and  when  the  final  coat  is  dry  the 
cloth  is  removed  to  the  printing-room.  The  print- 
ing is  performed  on  a  long  flat  tabl^  by  means  of 
engraved  wooden  blocks,  the  cloth  being  dnwn 
along  the  table  as  required. 

One  block  is  required  for  each  color  forming  the 
pattern. 

The  process  is  thus  performed :  A  number  of 
cushions,  one  for  each  color,  is  placed  upon  a  table, 
and  by  the  side  of  each  cushion  is  a  pot  of  color. 
The  cushions  consist  of  a  pad  (rf*  flannel  covered 
with  smooth  floor-cloth. 
A  boy,  called  the  tierer  or 
tearer,  takes  up  a  portion 
of  color  on  a  orush  and 
spreads  it  evenly  over 
the  cushion.    The  cloth 
being  spread  upon  the 
table,  its  upper  surface 
is    slightly  runghened 
with  a  steel  scraper  and 
afterward  with  a  brush, 
to  enable   it  better  to 
take   the    color.  The 
printers,  each  of  whom 
IS  provided  with  a  block 
for  containing  a  separate 
color,  follow  one  another 
in  succession  ;  each 
charging  his  block 
pressing  it  down  on  the  cushion.    The  first  takes 
it  to  the  cloth  and,  applyiug  it  to  his  part  of  the 
pattern,  hits  it  several  tape  with  the  handle  of  a 
heavy  hammer,  leaving  an  improuion  in  one  color 
only ;  the  second,  third,  etc.,  follow,  each  printing  in 
a  similar  way  his  own  portion  of  the  pattern  inadiner- 
ent  color  from  his  predecessor.   As  the  work  proceeds 
the  cloth  is  turned  over  and  descends,  thnm^  an 
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opening  in  the  floor,  to  the  diring-room,  where  it 
sometimes  remains  several  months. 

OU-cook.  A  faucet  admitting  oil  from  an  oil- 
cup  to  the  journal.    See  Oil-odp  ;  Ldbricatob. 

OU'-ODp.  When  portablt;,  for  oiling  machinery, 
they  are  considered  as  Oelers  (which  see).  When 
attached  to  a  boxing,  or  otherwise  permanent, -and 
devoted  to  a  special  bearing,  valve,  piston,  etc,  they 
are  considered  as  Lubricators  (which  see).  Devices 
for  holding  oil,  in  which  capacity  and  storage  are 
elements  in  their  usefulness,  are  ccmsidered  under 
Oil-can  ;  Oii^tank  ;  Oil-car. 

Oitod  I«Btlt'«r.  Leather  dreawd  with  oil ;  as 
Chahois-leathbh  (which  see). 

OU«d  Pa'per.  Transparent  paper  used  for  tra- 
cing.   See  TkaC[Ho-papkel 

Oiled  811k.  {Fabric.)  Silk  which  has  been 
treated  with  a  boiled  oil,  so  as  to  render  it  water 
and  peroration  proof.  Used  as  sweat-pads,  as  a 
lining  in  rats  and  bonnets  to  resist  the  perspiration, 
and  over  wet  dnsdngs  of  woands  to  prevent  evap- 
oration. 

OU'er.  A  can  for  applying  oil  to  a  journal. 
From  the  nnmeroos  forms  the  following  may  be 
selected  :  — 

a  is  Olmstead's  oiler,  made  of  thin  shaet-metal, 


tlie  bottom  of  the  bnlb  being  weighted  to  that  it 
always  stands  upright. 

b  is  Broughton's  oiler,  having  an  onter  shell,  an 
internal  reservoir  of  elastic  material,  and  an  opening 
in  the  bottom  for  a  thumb-piece,  <by  which  the  reser- 
voir is  compressed  to  discharge  oil. 

e  has  a  ewiveled  tube  attached  by  an  elbow  to  the 
discharge -tube,  and  which  reaches  the  oil  collected 
at  the  lower  portion  of  the  can  when  tilted. 

d  has  a  transparent  chamber  between  the  nozzle 
and  the  reservoir. 

King's  oiler,  «,  is  for  reaching  shafting  in  an  ele- 
fatad  poaition  i  the  (dler  is  placed  on  the  end  of  a 


handle,  and  the  oil  qected  at  the  goose-neck  by  a 
plunger  actuated  by  a  wire  and  a  tri^r-lever  on 

the  handle. 

/  is  an  oiler'for  large  machinery,  steamsbipo,  etc. 
It  is  air-ti^ht,  and  will  not  discha^e  when  upset^ 
nor  when  tilted,  until  the  air- valve  is  pressed  by  the 
thumb,  although  the  spout  is  always  full.  • 

An  early  form  of  this  useful  little  appliance  is  to 
be  seen  in  the  British  Museum.  It  is  a  small  horn 
with  a  plate  on  the  end,  and  a  nozzle  throngh  which 
the  oil  exuded.  Whether  the  flat  end  at  the  base  of 
the  horn  is  elaiitic,  so  as  t«  assist  in  ejecting  the  oil, 
does  not  appear.  It  was  found  at  Thebes  by  Mr. 
Burton,  associated  in  a  basket  with  several  other 
carpenter's  tools,  all  of  which  are  in  the  same  mag- 
nificent collection.  The  other  toots  are  chisels, 
drills,  drill-bow,  saws,  mallet,  and  nail-bag.  Sec 
cat  under  Mallet. 

Oil-ez-tract'ing  Ap'pa^a'tos.  Other  than 
the  grinding-mill  and  press,  chemical  means  {lave 
been  used  for  extracting  oils  from  seeds,  nuts,  grain, 
fruit ;  also  oil  from  wool.  The  seeds  or  nuts  are 
crushed  or  ground,  immersed  in  bisulphide  of  car- 
bon, which  extracts  the  oil  and  resin  they  contain, 
but  leaves  the  substance  otherwise  unaltered.  The 
solntion  is  then  removed,  the  bisulphide  distiUed 
ofT,  leaving  t^e  oil.  tike  the  raw  oils  extracted  by 
pressure,  contaminated  to  some  degree  with  resinons 
and  coloring  matters,  which  are  removed  by  a  sec- 
ond process  of  refining. 

This  process  was  invented  1^  Hoison  of  Mouy,  In 
France,  and  used  by  him  in  cleansing  wool  from  the 
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mint,  as  also  from  the  grease  and  tar  with  which 
the  sheep  had  been  treated  or  marked.  It  was 
afterward  adopted  to  separate  oils,  fats,  and  resins 
from  the  substances  with  which  they  are  combined, 
and  for  supplementing  the  meclianical  processes  hy 
operating  upon  oil-cake,  the  marc  of  olives  etc 

In  Moison's  process  the  wool  to  tie  snlriected  to 
treatment  is  ■  introduced  into  a  cast-iron  cylinder  a, 
surrounded  by  a  jacket  into  which  steam  may  l>e 
conducted  when  it  is  necessary  to  raise  the  tempera- 
ture. 214  pounds  of  wool  "are  placed  in  this  cylin- 
der at  once.  Within  the  cylinder  is  a  false  bottom 
perforated  with  numerous  holes,  with  a  amall  free 
space  beneath  it.  Upon  the  top  of  the  wool  is 
placed  a  circular  follower  or  compressor,  fitting  the 
interior  of  the  cylinder,  and  perforated  also  with 
holes  like  the  false  bottom.  Three  rods  connected 
with  this  follower  pass  through  stuffing-boxes  in  the 
lid,  and  may  be  dnven  downward  by  means  of  fixed 
screw-nuts,  the  rods  having  screw-threads  cnt  np<Mi 
their  prolongations  above  the  (^tinder  to  ctunpresa 
the  wool  to  about  one  half  its  original  volume.  The 
lid  bdng  luted  on,  bisulphide  ia  introdnoed  by 
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{Nimp  e  from  reservoir  d,  forced  through  the  layer  of 
wool  and  overflows  into  the  still  b,  where  it  is  vol- 
atilized by  steam  in  the  jacket.  The  vapor  of  the 
bisulphide  is  cooducted  from  the  sCill  to  the  re- 
frigerator where  it  is  condensed  in  the  spirals  1 1 
ana  returned  to  the  reservoir  d.  When  no  more  oil 
comes  over,  the  pump  is  stopped,  the  ves-iel  a  dis- 
charged by  the  stop-cock  o  leadinc  to  reservoir  d, 
and  the  oil  reijiainiog  in  the  still  from  the  diatiUa- 
tiou  of  the  bisulphide  is  withdrawn  at  the  stop-cock 
n.  The  proper  changes  of  stopMxwka  lieing  made, 
the  air-pump  e  ia  bro)u;ht«into  requisition  to  fill  the 
npi>er  portion  of  chamber  a  and  drive  the  bisulphide 
downirard  oat  of  the  wooL  To  make  this  more 
complete,  at  the  latter  stages,  the  air  from  pump  e 
is  leu  through  the  steam-Jacketed  chamber  m  to  en- 
able  it  to  voutilize  the  bisulphide  of  carbon  in  a.  g 
is  a  gas-holder  to  hold  any  BiiperHuous  gas,  to  keep 
the  capacity  wjjusted  to  the  varying  volume  of  the 
con^nta.  The  boiliog-point  of  the  biiulphlde  of 
carbon  is  118°  Fah. 

The  process  is  adapted  to  dissolving  the  oils  con- 
tained in  the  strippings  of  machine-cards  in  factories, 
and  saving  the  waste  from  the  axles  of  car-boxes,  the 
journal-boxes  of  machinery.  See  also  Sim's  and 
HutchinsoD's  processes  and  machines,  patented  1869, 
1870,  1871.  These  are  also  (laiticukrly  intended 
for  extracting  fttsel-oil  from  grain. 

OU-Oltar.  Robioaon's  oil-filter  sets  br  the  up- 
ward pressure  of  a  colomD  of  water  below  tlie  oil. 

The  operation  is  as  follows :  — 

The  butt  ^  of  oil  being  placed  on  a  stillion,  com- 
monication  ii  mode  with  its  lower  portion  by  means 
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of  a  pix>e  a  leading  from  a  ciB- 
tem  of  water  n.  As  the  water 
flows  into  the  butt,  it  displaces 
the  oil,  which  panses  by  pipe  b 
to  the  lower  chamber  of  the  fil- 
ter wliich  stands  on  the  head  of 
the  butt  It  thence  passes 
through  the  perforated  pbte,  a 
body  of  charcoal  e,  and  a  second 
perforated  plate,  to  the  npper 
chainber  /,  from  whence  it  is 
discharged  by  the  faucet.  Im- 
purities in  the  lower  part  of  the 
filter  are  discharged  by  the  faucet  k. 

OU-gaa.  Gas  was  distilled  from  oil  by  Dr.  Henry 
in  180S  ;  and  from  refuse  oily  and  matters  by 
Taylor,  and  patented  in  1815. 


The  apparatus  for  the  distillation  of  oil  to  obtain 
a  permanent  gas  consists  of  a  furnace  a  and  retort  6, 
the  tatter  being  charged  with  coke  or  brick,  on  whose 
heated  snrToces  the  oil  dripa  continuously  from  a 
reservoir. 

The  retort  Is  a  &rUndrioal  vessel  with  a  luted  cover, 
and  the  oil  is  snppued  in  graduated  quantities  tbnngh 
a  pipe  e  from  a  copper  reservoir  c  The  gas  evolved 
passes  by  an  eduction-pipe /  to  a  cistern,  where,  after 
passing  through  water,  it  is  led  by  a  pipe  to  the 
holder.  The  reservrar  e  also  serves  to  receive  the  oil 
which  may  condense  in  the  gas-holder  d  above.  The 
double  walls  of  the  gas-holder  contain  water  to  oool 
the  caseous  products  of  distillation. 

There  are  many  minor  vaiiations  of  the  spparttna, 
but  it  is  a  simple  process,  requiring  an  occasicatal 
change  of  the  coke. 

^-gild'ing.  A  process  of  gilding  in  which  the 
gold-leaf  is  laid  on  a  surface  prepared  by  a  primiKg 
of  whiting  and  siie ;  several  coats  of  eUar  eoU,  or 
transparent  site ;  and  an  upper  suiface  of  eii-gold 
size,  made  of  boiled  linseed-oil  and  ochre,  laid  on 
by  a  brush.    See  OlLDtNO. 

Oil'inf;.  (  fFoo2.)  A  stage  in  the  manufacture  of 
wool,  which  is  first  opened  by  the  devil  or  willg,  and 
then  burred  iu  a  machine  to  remove  impurities. 
The  oiliiig  ftdlows^  to  prevent  the  fibers  from  becom- 
ing felted  in  the  subsequent  aeribbling  and  card- 
ing. 

Oil-laath'er.  (Leaiher.)  Oil  leather  is  prepared 
by  currying  hides  in  oil.  Neat's-footoil  is  used,  but 
fish-oil  is  more  commonly  employed  ;  to  this  the 
French  add  potasso.  It  ia  both  more  economical 
and  more  effective.  The  hides  are  tomewhat  moist, 
that  the  oily  matters  may  be  gradually  and  thor- 
oughly absorbed. 

"A  coating  of  oil  is  uniformly  spread  over  the 
grain  and  flesh  sides,  after  which  the  nides  are  huug 
up  to  di^,  the  direct  rays  of  the  sun  or  too  violent  a 
draft  bemg  guarded  against.  In  summer  time  the 
drying  is  eflected  in  12  hours,  in  winter  it  may  ex- 
tend to  8  or  1  days.  When  dry,  the  hides  are  again 
fulled,  oiled,  and  dried.  This  is  repeated.  Finally, 
the  grain-side  is  cleansed  by  rubbing  it  well  with  a 
brusQ  and  weak  potassa  lye.  The  coloring  of  the 
grain  or  flesh  side,  as  the  cose  may  be,  follows  these 
operations,  and  is  eflected  by  a  dye."  As,  for  in- 
stance, the  solution  of  sulphate  of  iron,  which  unites 
with  the  nllic  acid  of  the  tan  to  produce  a  block 
dye.  "Ann  receiving  one  coat  the  leather  is 
pommeled  crosswise  ;  another  layer  of  blacking  is 
applied ;  dried,  pommeled,  or  stretched,  accordingss 
it  is  deemed  necessary ;  nibbed  over  with  a  uik 
pommel  to  give  it  a  smooth  surface,  and  finished  by 
giving  a  light  coat  of  oil  on  the  hair-side."  —  Hc»- 
PaATT. 

OU-mUL  There  are  several  varieties  of  oil- 
mills:— 

1.  With  cylindrical  rollers  rotating  on  parallel 
axes  and  with  their  peripherics  in  contact,  or  neariy 
BO.  These  rollers  are  of  cast-iron,  turned  truly  in  a 
lathe,  and  with  gudgeons  running  in  brass  boxes  in 
the  cheeks  of  the  frame.  A  difference  of  speed  adds 
a  certain  grinding  action  to  the  mere  forcible  press- 
ure, and  may  be  attained  in  one  of  two  ways :  — 

a.  By  giving  an  equal  ajriol  speed  to  the  rollers, 
which  have  varying  diameters  ;  or 

b.  By  driving  rollers  of  equal  diameter  at  varying 
axial  speeds. 

The  variation  in  speed  is  best  attained  by  an  nn- 
equftl  nnmber  of  teeth  in  the  driving-pinions. 

2.  Another  form  of  oil-mill  is  the  ancient  Pfttmt- 
e&m  or  Chilian  mill,  which  has  two  rollers  jonmoled 
to  a  horizontal  shaft  projecting  from  n  vertieal  and 
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rotating  post,  the  peripheries  of  tlie  rollera  trmvere- 
iiuron s  flat  rircuUr  bed. 

This  is  a  grinding  and  crushing  action,  inasmuch 
as  the  flat  face  of  tne  stone  is  parallel  to  the  axis, 
and  the  portions  of  the  Coce  farthest  from  the  vertical 
axis  of  revolution  tend  to  traverse  farther  than  the 
portions  nearest  to  the  said  axis,  so  that,  a  compro- 
mise being  effected,  one  portion  orthe  extremes  of  each 
are  obli^Ml  to  'nib  as  they  rotate.  The  same  prin- 
ciple is  involved  in  this  that  is  .found  in  the  trav- 
ersing of  a  curve  by  the  pair  of  wheels  of  a  railway 
car.  Tlie  wheel  traversing  the  out<*r  rail  of  the 
curve  has  farther  to  ffi  tnan  the  inner  wheel,  and 
the  latter  will  compel  the  outer  one  to  slip  back  or 
the  outer  one  will  slip  the  inner  wheel  forward,  — 
if  the  rails  be  in  a  horizontal  plane.  This  brings  a 
tondrai  on  the  axl&  and  is  a  fruitful  cause  of  acci- 
dents; but  is  a  valuable  feature  In  the  Chilian  mill, 
BO  ealkil,  as  it  tends  to  mix  and  maoente  the  ma- 
terial, instead  of  packing  it  into  a  caJce.  See  Chil- 
ian Mill. 

The  rolling-mill  is  sometimes  employed  as  a  pre- 
liminary, in  the  case  of  seeds  with  compart  and  slip- 
par  rind,  such  as  tiwae  of  ilax  ana  rape.  Such 
seeds  may  then  be  snlgected  to  the  flnt  depression, 
for  the  first  qnali^  of  edd-draum  oil. 

The  press  for  the  expression  of  the  oil  may  be 
worked  by  screw,  wedge,  or  hydrostatic  power.  See 
Htdbostatic  Press  ;  Scbew-phess  ;  Wedoe-press. 

The  magma  after  the  finit  expression  may  be  re- 
groand  in  the  Chilian  mill,  or  subjected  to  vertical 
stamps,  which  mash  the  seeds  in  mortars  placed 
beneath  them.    See  Stahfino-HILL. 

The  flrst  and  second  expmsions  of  oil  having 
been  obtained  cold,  the  magma  is  now  sutjected  to 
heat  in  a  pan,  b^ng  constantly  stirred  oy  a  ma- 
chine-driven spatula.  It  is  then  ready  for  the  third 
pressure,  which  is  final,  if  the  resulting  cake  is  to  be 
used  for  cattle-feed.  If,  however,  the  last  atom  of 
mass  is  to  be  obtained,  the  magma  is  boiled,  and 
uie  result  the  fonrth  expression  is  so  complete 
that  the  oake  has  no  value  except  as  manure. 


In  this  recitation  of  processes  it  must  not  be 
overlooked  that  the  repetitive  method  is  only 
used  where  the  various  grades  are  required,  and 
the  system  varies  with  different  seeds  and  nnts. 
The  resulting  oils  derived  from  the  pressure  of 
different  vegetablti  productions  bear  different  values, 
and  the  plans  adopted  vary  to  some  extent  with  the 
kind. 

It  is  common  in  the  case  of  flaxseed,  which  leads 
the  list  in  point  of  importance,  to  grind  and  heat 
the  seed  and  then  subject  it  to  the  hydrostatic  press, 
securing  all  the  oil  at  a  single  or  once-repeated  press- 
ure. 

Castor-oil  is  valued  more  highly,  and  is  cold  drawn, 
or  should  be. 

A  list  of  the  more  important  expressed  qUb  is  given, 
with  some  particalare  as  to  each. 


TariBlr- 

QnaBty. 

BpecUo 
Gravity. 

Otlperemt. 
Dre  itai. 

Flu   ...  ■ 

Drying 

0.eS4T 

11-22 

D.  . 

0.93M 

66-68 

HMBp  .... 

D 

0.8276 

ao 

SMamm. 

Qtm^  . 

60 

OH«i  .... 

G 

0.9176 

AhMmd  . 

0.  . 

0.9180 

to 

CnciUDbsr  . 

D.  . 

0.9281 

2B 

Beech 

Q.  . 

0.B22S 

16 

Mwtaid 

0.  . 

0.9160 

80 

SunSorwar 

D.  . 

09282 

16 

2?p»  •       ■  ■ 

Q.  . 

0  9136 

88 

Cattor 

D.  . 

0.9611 

62 

Tobaeen 

D. 

0.9282 

a  .  . 

0.9137 

88 

QniiMMd  . 

D.  . 

0.9203 

20 

Coeoa-DUt 

G  . 

Palm  .... 

0.      .  . 

0.968 

Oundlm.  . 

D.  . 

0.9353 

28 

Cotton-Mad 

D. 

12 

G.  . 

0.9180 

40 

lUdlah-wed 

G.  . 

0.916T 

60 

HoniMihHtBat  . .  . 

Q.  . 

a.    .  . 

0SB7 

10 

I>li>»4op  . 

D.  . 

60 

D.  . 

cgaoo 

Oils,  Wax,  etc 


Bolaakal  ITsiM. 


^  l^^T- 


AiRaDia  sydMosflon. . . 
Vkgiu  aylfatka  

HMloga  ptwygwpanoa 

Betnlsslba.  

BarthoUette  uMlM . . . . 


Hwobfonuh  oasao.  

CmnMUDft  ndn  

Myrica  C4trifim .  -  ■ 

HjTiea  eotdUblk  

AlmzltM  trOoU  

Catip*  gnfanSpili..... 

Coeos  nwlfera.  

Bnariea  otinpMtrb. . . . , 

ahMaTpiam  heriMcenm 
(8h  Ouqa.} 
(8m  CaaMlfaiMlL) 


NattTC  PUoe,  or 
when  chle&y  grown. 


8  Ennpe, etc.. 

Momoco.. . . .  -  ■  ■ 
Surope ......... 


IndkaodAiabte. 


Buropa. 
Bntill.. 


Hbt^natH  

Etmpt,  ate  

a.  ud  0.  Amer. 
Capa  ot  0.  Hope 

S.BsaIdatuU.... 

W.  AlHe»,ato....  J 

HoteltaMtes... 


EoTopa  

BotdbnatM. 


<tuUtlW,UiM,«(B. 


OneoTtlMlhiMtor&ndont;  nnd diiaflr In attdlobM. 

Obtained  from  tba  kertwU  ofthe  ftult ;  TeMmt^  oUn-oU . 

The  mut  aflbrd*  an  iM  oKd  for  burning  and  In  cooking. 

Oil  flram  tbe  seada  of  the  hotae-radbh  tree.  Used  In  par- 
tbmeiT  and  by  watcbmakcn  on  actoont  of  Its  not 
iwdllT  fteeilDK. 

Bark  aOonU  an  oil  by  dlitillatlon.  Vied  In  the  piepaia- 

U«ed  fbr  bnmlng  Is  Umpt.        [tlon  of  Ruada  leather. 

Tann  appHad  to  the  a«nl-MUd  gnasy  nibaUnce*  that  ex- 
nde  from  treea,  aa  ihea-butter,  butter  and  tallow  trea, 
Tcgatable  butter,  etc.  n»ed  fbr  conking  and  burning 

Th«  "  Gocoa-nlba '*  of  the  ahopt.  Uaed  aa  a  bnnrage. 
Aflbrd  an  oil  or  batter  which  can  be  uaed  fbr  burning. 

Oil  flram  the  aeeda.   Uiad  for  borolng  in  lampa. 

The  berrtee  contain  a  wax-Iike  inatt«r,  which  u  convert- 
ed Into  oandka,  producing  an  aromatic  odor  aa  tbey 
bam. 

SeedacontehioU  UaedlbrfbodsadlbrbumlnglnUmps. 
Are  Mroi^  on  atlcka  by  the  natlTaa,  and  lo  uaed  aa 

candlea. 

Seeds  afford  oU  uaed  by  tUt  natlvM  tat  bumlag  and 
anointing.   In  S  Prance  made  Into  aoap. 

The  oH  of  ue  eocoa-uat  is  the  chief  material  from  which 
camJh)elte,iteaTine,aadothercandlManinade.  Uaed 
also  In  aoap-maklng  and  fbr  "  tallwa/  greaae." 

Baeda  of  a  rariaty  <?  tbe  cobbaga  telba  alDwd  tUa  (A. 
Daed  In  lampi ;  largely  used  in 

Oil  uaed  Ibr  bumliig- 
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ComiDOD  Mum. 


FomQ  

OlDgilia  

Ground  -  nut 
Mrth-aut .... 

EmbI  

Hemp  BMd  

Initot  mz  

jKpan  mx  

Jftn  mz  

UnaMd  

IUm  

Km...  

Hjrioftmz  I 

Mjrtl«  wu  ) 

HattMd.'.  

Nrawl  

Nnt-cdl  

OIlTe  

Fklm  

PIds.  

POPBT  { 



flummn  

SbM  bottar  ta  <dl. . 

8oB>ri-Dat  

Stnfloww  

I»Uaw(Ta8aUite).  I 

WftlnuL  

Wax  (bMf )  

WU  (ioMCt)  

TaxtJKpoa).  

Wax  (P.I1D)  j 

WbMt-oU  


BotMloal  Hum. 


Tritlcom,  eta  

(3m  SMunum.) 
Antchia  bjpogM.  

CoTjrlni  KTffUuw  

douMsMtln  

(SmWu.) 

Uquu  odtft Uh^bboid  *  • 

Ze.i  mKjs  

Bawin  longirolU  

[See  Csodleberry.) 

SitiBpl*  alb*  ot  nlgn . . . 

BBMUlaUfoUa  

(Sw  Ha«l  and  Wfttnat.} 

01m  eoropoM  

Kate  golnotaaiB.  

PbiiuqriTCatriB  

PapaTer  Minnlfemiii,  I 
Tar.  nlgram  f 

BvbmIm  olencM,etc. . . 

ftff^tnnnfn  ^fl^lC^™  

BurfapuUi  

Caryocar  aadftram,  ete. 
HeliaDthiu  annaus  

PentadMoa  bn^ia. . . . 

SUIUDKh  MbUtaa.  

Baab  DntjnGMt  

jui^au  ngia,  ats.. . . . . 

Viaxfimi  ■hMMdi  

Bhtu  Buooedanea  

Copernlcla  eeriterm  

CerozjloB  andkola.... 


KaHn  PIac«,  or 
wban  cbMly  grown. 


Bnnpa,  «te. 

Europe,  etc. 

Europe,  etc, 
Amq^alo. 


Bnrape,  tte  | 

WannoUmatM  

Tropica  


Bnnipa,rto.. 
Tnpka  


laroiM,  ate... 

W.  AfllML.... 
Burope,  etc.. 
India,  ate.... 

BoTopa,  ete... 
India,  etc  


W.AfHM.... 

8.  America... 
Europe,  etc.. 

aierra  Jjeaaa. 

China  

N.  IndU  


EmyrandAwMw^ 


Chtaia.. 

Japan. , 

Btaril.. 
AndM. 


QnaHUM,  Umi,  sta. 


Seada  nrodoce  a  peculiar  oU.  It  gliM  the  flsrer  to  tmm 
wbiuuy  tni  ta  naed  for  maldog  flaTorlnc  cxfaaetfc  ' 
Fomerijr  mod  tot  bniBlng. 

Aflbrdi  oil  naad  In  cooking,  bamlng,  and  Itar  Maltag  | 

■oap. 

HnU  aflbrd  oil.   Sold  aa  "  nnt^ll.''  jfmA  bj  patntna, 

perfuroeis,  and  nwdldnallj. 
Died  lot  burning,  palnti,  rankhaa,  and  te  aoft  mmftj  1 

etc. 


Boiled  wtOi  Uthafga  ptodOMa  Hw  *>  bofled  on  "  oraribrti 
andTaraUhM-  Deed  In  bomlnf ,  etc.  Tba  iLWMrf . 
tbe  MBda  aftifda  tbe  oU-eake  te  &ttni]ns  ntHa. 

OUextractad  from  the  Meda. 

Obtained  froaa  thaaeeda.   Uaed  Ibr  bamlng,  «te. 


Tbebuka  and  iaad  aflbrd  a  flnaddL  Ibadflir 

tat  lampa,  at*. 
OU  obtained  ftmntbaaoada.  Uaml  in  bandng. 


One  irf  the  wmat  of  TMetalila  oOa.  Dnd  tai  Uw  am 
and  l>r  nhdi.  In  Ituj  la  naed  In  hunpe. 

The  ftnit  aflbrdi  the  p«)m-oU  and  In  candle  and  aoap 
uaUttg. 

LMTCaaBbid  an  oU  whteh  can  be  made  into  aon. 

OU  a*ed  exlanrfn^  In  the  arta  and  fix'adalteratfiiB  nHXe 

expen*i*e  oils. 
EztenslTely  naedforbamlnglnlampa.  Cttehdmllar 

to  It.   Whao  leOncd  la  equal  to  frpent-aO. 
Seeds  afford  an  oU  naed  In  India  ftv  eooklnf ,  bomtog. 

anointing,  ate.   BHwhera  uaad  fat  lanpa  and  fer 

maldngfMpa 

Beedaamrd  an  oil  und  fatXmnpa  Ibr  cudle  and  Map 

making,  ele. 
Contain!  a  iweet  oD.  Huoh  «aed  In  B.  Amariea. 
Seed  yield!  an  dl.   Deed  In  nuking  bocj  loapi,  ete. 
Tallow, aterm often iqi^ed to aolldhttTMibetaiieHO^  , 

talned  from  plants.  That  produced  from  the  wadf  of 

tbe  fiMtUngbMMni>«ii"d«Meaiidleab3rtheCbl-| 

neaa.  j 
An  on  often  aold  H  "  nnt-oU.*'  Used  tn  tbe  arte  and  to 

adulterate  other  <dl*. 
Beeswax,  although  not  rtrictly  a  TtgetaUe  frednetioa, 

la  primarily  derind  from  the  ndlen  of  Bo««t*L 
A  kind  of  wax  deporited  by  an  luNct,  tbe  caeeai  f^it, 

on  tbe  kaws  of  thia  apeelce  atwab. 
A  vegetable  wax  allnded  by  the  fruit  (tf  the  trac.  DMd 

in  candle^naUng 
Wax  obtained  from  the  aaiftee  vi  tbe  yonv  ItavM  «( 

the  plant  [with  tallow  to  mala  candte. 

Wkx  obtained  bj  aenplng  ttaa  tnmk  or  the  tna.  Dmd 


ESKKNTUL  OlU. 


Anlaaed  

Bergamot  

S*pnt  

Camphor  

Oedar  

Ohamomlla 

atron  

OilroneUa.  

Ckm..  

Fmnel  

Oiaaa.  

Jaandne  

bmnder  

I«Biaa-gnM  

Lemon  

NeroU  

Nntaneg  

Ottoor  attarof  toM 

Oiuga  

PatehooU.  


PhaplDeUa  anlsnm  

CltruB  awanttum  

Hetalenea  nlepntt  

Camphofa  oAemaraDi. . 

Oednia  mbta  

Anthenui  nobUI*  

Cittui  medlca.  

Aodropogon  cAtfatum  ■ . 
CaiTophylluKaronatlena 
nntlonlnm  Tulgaia. . . . 
Andiopogon  (nriona). . 

Jaaminacev   . 

Lavendula  Teia  et  aplca 
Andropogon  cltmtum . . 
Cltraa  llmomun  

Citrus  (variooB)  

Myriitlca  raoachata.... 

Rosa  moacbata  t 

CendfoHa,  Damaaoenaf 
(See  Baigamot,  Nerolt.) 
Pogoetemon  patehaulL. 


Xnrope,  etc  

8.  Bnrope,  etc.... 

If trineean  

OUna,  ete  

OenraailT  

Barope  

Bnrope...  

InO^ete.  

Tnttea  

Brih^,  ete  

bdla.  

Alia,  Iniopa.. . . . 

Batope  

India.  

Waanelimatei... 

"Bnrope  

Holucca«,etc.... 
Toifeey  and  Syria 


8Mda  aBbrd  an  oU  naed  In  meOEine  and  fhmiring  ^M> 
Ibr  UoDors.  [saaanrn,  etc. 

Und  or  fruit  aflbrds  an'  ofl.  Hndt  naed  m  1 

A  ToktUe  <^  whieb  dlaoolm  tatdkHubbar. 

A  solid  eaaentlal  oU.  Used  In  medfdno,  ale. 

Wood  yielda  an  esssntlal  oIL   Used  fai  | 

The  dried  floweta  adbrd  an  eamntlal  1 

Fmgiant  <Al.  Uaed  itj  perftniefs.  1 

Obtained  from  kmon^nm.  Used  In  paitaMT. 

Piagrant  oil.  Used  In  perftimety. 

Used  In  medkdne.  lery  and  medMnt.  I 

Obtained  Dram  Tarioos  Indian  gmmee.  Uied  to  peribm- ; 

A  perfbme.  Obtained  from  the  flowers  hj  pladng  Umbi  : 
in  tallow  and  extiactiiig  bymeans  of  aktritol  the  Tali-, 
tile  principle.  ' 

Oil  nsed  largely  In  perfbrnery  and  mcfUdne. 

A  deUciona  laaniitlnl  oQ. 

The  rind  aflbidaan  oil  naed  tnperfttmory,  flavoring;  etr. 
Perfluned  oilobtoinedfttnnTarlousspeciearf  tbeoiaiigc, 

Cunllj.    Alfordi  tbe  " arange^dower  wntcr"  of  tfai, 

Rbopa,  eto. 
BsaenttaloU.  Used  In  perfttmeiT. 
ft  liigiiiit  iitl  iiblalmiil  niaii  niiiBastiiin  umihi  iJrwi  | 


Phut  aflbrds  an  oil.  Used  h  a  perftane. 
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0*!**— NniM> 

Botmlnl  MjKDe. 

wbm  eUgfly  gnm.  i                        QniUaM.  Uim.  ate. 

atitdal-wood  orno- 1 

HmUift  pIpnHft  

Romurlni  oOclnsUa. . . 

0*nlUmhi  prufcumbwu. 

BriWn.Me  

Uied  Id  medMae.                                    [doe,  «tc. 
Top«  oT  plant  aflbrd  an  oil.   Uied  In  perftimer;,  medi- 
Yleldi  Ml  eM«iiU«l  <Al  bMTler  than  water.  Used  In  per- 
tantaj.                     [pcrftunatr,  and  for  flaToiing. 
Tba  plant  alltardi  ut  —entlal  oD.  Uied  In  nwdldne, 

The  most  ancient  oil-mills  are  those  used  for 
mashing  the  olive.  They  were  used  in  Palestine  at 
a  verj  early  date.  Although  Solomon,  a.  q.  1015, 
supplied  Hiram  with  20,000  baths  of  oil.  In  addition 
to  the  grain  and  wine,  in  return  for  the  "timber 
of  cedar  and  timber  of  fir,"  yet  the  Phoenicians 
themselves  were  great  cultivators  of  the  olive  and 
trvdeis  in  oil.  Tne  means  they  used  were  the  mill, 
Boch  aa  we  now  call  the  "Chilian,"  followed'  by  a 
ierer-press.  Theatones,  bed-plates,  and  press- frames 
yet  temain  in  the  country  to  attest  the  fact 

Olives  were  known  in  ancient  Egypt,  and  their 
cnltiration  was  imported  thence  into  Greece.  Ce- 
crops  (1556  B.  c.)  is  credited  with  the  introduction 
of  the  tree,  and  Aristiens  the  Athenian  (1450  B.  c.) 
was  deified  as  the  inventor  of  expressing-machinery. 

They  were  introduced  into  Italy  about  582  B.  c, 
daring  the  reign  of  Seirias  Tulliui^  which  wan  co- 
eval with  tbat  of  Xebuchadnezzar,  and' with  the 

Erophecies  of  Daniel.  This  was  nearly  100  years 
efore  Marathon, 

The  Phceniciau  mill  is  shown  at  a  in  the  accom- 
panying cut, 
Jlg.8B81.  which  is  taken 

from 


Thomp- 
son's Researches 
in  Palestine.  It 
is  drawn  from 
one  at  Em  el' 
AwamSd.  The 
stone  wheel  htul 
an  eye  for  the 
ahaft,  to  which 
the  draft  animals 
were  attached, 
and  the  fnitt  was 
mashed  by  the 
revolution  of  the 
stone  in  the  ba- 
sin. 

The  preas- 
flrame  (b)  consist- 
ed of  two  up- 
lift posts  and 
a  verj'  heavy 
cross-piece,  be- 
ing evidently  a 
beam  or  lever 
press.  A  beam 
above  the  platen 
which  rested  on 
the  olive-cheese 
traversed  in 
grooves  on  the 
inner  faces  of 
the  posts,  and 
was  depressed  by 
a  weighted  beam. 
This  was  before 


Oft  JGb  awf  Rvraa. 


Archimedeq  and  the  screw. 

The  basin  represented  is  8  feet  in  diameter,  and  a 
stone  trough  in  the  vicinity  was  doubtless  used  to 
receive  the  oil  as  it  flowed  from  the  press. 

The  iMudns  and  poets  with  huge  stones  on  top  are 


numerous  in  some  sections  of  Palestine,  where  the 
long-lived  olive  has  rotted  away  and  left  no  trace. 
2,400  years  have  passed  since  these  lands  were  fully 
tended  ;  the  Assyrian,  Persian,  Greek,  Roman,  Sara- 
cen, and  Turk  have  overrun  the  land,  and  the  mod- 
ern Syria  is  now  occupied  by  a  million  aud  a  half  of 
people  divided,  by  race  or  mligion,  into  16  tribes, 
who  are  Ishmaelites  in  deed  and  many  of  them  in 
btood. 

The  Spanish  olive-mill  (e)  is  used  for  crusliins 
that  fruit  to  obtain  the  oil,  wbiuh  stands  instead  of 
butter  and  lard  in  a  land  that  once  afforded  Colu- 
mella a  snbject  for  praise  in  the  conduct  and  produc- 
tions of  the  dairies  of  Andalnsia.  The  Spain  of  to-day 
is  not  what  it  was  in  the  time  of  Cato,  nor  indeed 
what  it  was  nnder  the  occupancy  of  the  Saracens. 
It  has  probably  retrograded  in  health,  wealth,  mor- 
als, productiveneBS,  and  in  scholastic  and  exeoutive 
ability. 

Loudon  remarks,  tbat  although  the  olive  is  grown 
in  Spain  in  greater  perfection  tiian  in  Italy,  owing 
to  some  manorial  i-iglits  or  a  system  of  farming  the 
taxes,  all  the  olives  of  a  district  are  brought  to  one 
place  to  be  ground  and  pressed  ;  and  as  each  heap 
has  to  wait  its  turn,  the  olives  in  many  of  the  heaps 
become  black  aud  rancid. 

A  friend  of  the  missionary  'W'.  M.  Thompson,  who 
fanned  the  district  of  el  Mughar,  near  the  lake  of 
Tiberias,  states  that  a  black  color  does  not  hurt  the 
olives  as  they  lie  in  the  beai).  The  modem  Syrian 
j)lan  eniliraces  two  modes  of  grinding  the  fruit  and 
expressing  the  oil :  — 

1.  The  m'  aterah,  which  is  worked  by  band  and 
used  for  grinding  the  eariy  fruit  before  the  streams 
are  raisetl  by  the  winter  rains  which  start  the  water- 
mills.  In  the  m'  aaerak  the  fruit  is  ground  by  a 
revolving  stone  in  a  stone  basin,  much  as- in  the 
ancient  Fbcenician  method  just  described.  It  is 
pressed  in  a  beam  or  screw  press,  the  mass  being 
packed  into  ntraw  baskets,  which  are  piled  one  above 
another  in  the  presa.  The  cheeses,  after  one  press, 
are,  are  broken  up,  put  in  copper  pans  over  a  fire, 
sprinkled  with  water,  heated,  and  re-pressed. 

2.  The  mutruf,  driven  by  water-ixiwer,  and 
ponnding  the  olives  with  a  stamp  in  a  heated,  verti- 
cal stone  cylinder.  The  face  of  the  stamp  is  of  iron 
cross-bars,  and  it  is  rotated  as  it  works.  The  mass 
is  taken  out  below,  put  in  baskets,  and  preved. 
The  process  is  repeat<>d.  The  details  of  the  opera- 
tion are  probably  almost  identical  with  those  in 
vogue  3.000  years  ago.  ' 

In  China,  the  pestle  and  mortar  (d)  are  need  in 
reducing  to  powder  the  seeds  of  the  oil-bearipg  tea- 
plant.  The  meal  is  boiled  in  bags  and  pressed  to 
yield  the  oil.  The  lever  is  tripped  by  the  cogs  of 
the  sprocket-wheel,  and  falls  by  giavi^. 

e  shows  the  press  used  in  China  in  crushing  tiie 
seeds  of  the  tatlow-tree.  The  weighted  wheel  is  sus- 
pended by  a  rod  from  a  beam,  and  is  oscillated  to 
and  fro  by  the  workman,  traveling  upon  the  seeds 
which  are  placed  in  the  trough  below.  The  oil  pro- 
cured from  the  bruised  seeds  by  heat  and  pressure  is 
adiled  to  vegetable  oil  aud  wax  to  the  required  con- 
aistence  for  candles. 
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Olb-PRESS. 


A  (Fig.  3882)  illustrates  a  mill  for  cruflhiug  st^eda 
prepartttoiy  to  extractiug  the  oil  therefrom  by  press- 
ure. The  seeds  are  fed  from  the  hopper  a  by  a  roller 

Fig  S882. 


Oil-MiUs. 

b,  the  amount  being  regulated  by  an  a^ju'i^^le  plate, 
and  pass  between  the  crushing-rollere  c  d,  the  smaller 
one  of  whieh  lias  adjustable  bearingn,  so  that  the 
distance  between  them  mny  b:;  varied.  The  larger 
i-oller  is  driven  by  l>eU  and  pulley,  and  has  a  sp;ir- 
ge.ir  which  moves  the  smaller  one. 

B  shows  a  mill,  heater,  and  press  combined. 

Fig.  3383  is  the  olive-mill  of  Barbory. 

Ilg.  8888. 


(Sirt-MiU  ofBarbary. 

OQ-of-brlok.  An  empyreumatic  oil  used  by 
lapidaries  a.4  a  vehicle  for  emery,  by  which  precious 
stones  are  sawn  or  cut. 

The  brick  is  ooalced  in  oil  and  subjected  to  distil- 
lation nt  n  high  temperature. 

Oil-palnt'lng.  The  process  of  painting  with 
colors  held  in  solution  by  volatile  or  evaporable  oils 


which,  on  drying,  leave  the  pigment  combined  with 
the  solid  constituents  of  the  ol^  upon  the  surface  to 
which  it  ha-t  been  applied. 

Linseed-oil  was  undoubtedly  used  as  a  medium 
for  painting  in  very  early  times,  but  the  term  "oil- 
painting "  has  by  custom  become  restricted  to  the 
tine  uts. 

The  pictorial  repreientationa  of  the  ancient  Egyp- 
tians were  executed  upon  a  ground  of  plaster  or  cal* 
careous  wash  ;  the  colors,  according  to  modem 
analysis,  were  mixed  with  a  resinous  sin:  or  animal 
glue,  and  the  whole  covered  mth  a  coat  of  varnish. 

Analogous  substances  for  holding  and  fixing  the 
colors  api>ear  to  have  been  in  use  down  to  the  htter 
part  of  the  thirteenth  or  early  part  of  the  fourteenth 
century. 

The  oldest  painting  in  oil-colors  at  present  known 
was  painted  in  the^ear  1297,  by  Thomas  de  Mutina 
or  de  Mutterfdorf,  m  Bbhemia.  It  is  in  the  Impe- 
rial Gallery  of  Bohemia.  Two  other  paintings  are 
in  the  same  collection,  by  Nicholas  Wurmser  of 
Strasburg,  and  Thierry  of  Prague,  respectively. 

These  paintings  antedate  by  many  years  those  of 
Hubert  and  John  Van  Eyck  of  Bruges,  who  lived  dur- 
ing the  earlier  part  of  the  fifteenth  century,  and  to 
whom  the  inveution  of  oil-paintitig  ia  genemUy  as- 
cribed. 

Oil-preas.  A  press  for  extracting  oil  from  the 
seeds  of  various  plants.  Formerly,  unseed  consti- 
tuted by  nuich  the  largest  source  of  supply,  but 
within  the  imst  few  years  cotton-seed  is  largely  used, 
it  as  well  as  linseed  yielding  a  large  proportion  of 
oil,  beside  meal  or  cake  well  adapted  for  feeding 
cattle  or  hogs.  Cotton-seed  (excepting  Sea  Island) 
is  preferably  decorticated  previous  to  oeing  ground 
and  pressed,  otherwise  the  treatment  of  these  and 
linseed  is  the  same. 

The  seed  is  first  passed  between  two  rollers,  one 
of  which  revolves  more  rapidly  than  the  other,  sub- 
jitcting  it  to  a  drawing  ns  well  a-i  a  crushing  action  ; 
from  these  it  is  transferred  to  the  chafers,  two  heaii^ 
circular  stones  turning  upon  a  third  stune,  and 
moistened  with  water  to  prevent  the  meal  from  ad- 
hering ;  when  thoroughly  ground  it  is  put  in  a 
heater  j  of  this  there  are  several  forms  :  that 
shown  at  A,  Fig.  3SS4,  consists  of  a  cast- 
iron  cylinder  c  supported  by  the  brick  fonn- 
dation  a,  surrounded  by  a  steam-jacket  d  d, 
to  which  steam  is  admitted  through  the  pipe 
A,  the  water  of  condensation  being  drawn  off 
through  i.    A  charge  of  meal  is  introduced 
into  the  cylinder  and  agitated  by  a  rotary 
stirrer  step^ted  in  the  depression  e ;  the 
steam  is  let  on,  and  when  a  temperature 
of  180°  to  190°  Fah.  is  attained  the  gate 
is  opened  and  the  meal  withdrawn,  falU 
ing  through  the  aperture  g  into  a  bag  be- 
neath ;  the  hag  being  partially  filled,  its 
unfilled  portion  is  turned  over  so  as  to  close 
its  moutn,  and  it  is  placed  within  a  squeezer 
made  of  horaehair  conl  covered  with  leath- 
er, and  having  a  handle  attached  hv  copper 
rivets.    These  are  then  introduced  within 
the  boxes  a  a  n  of  the  hydraulic  press  B, 
and  subjected  to  pressure  ;  b  is  the  pum{), 
and  c  the  pipe  by  which  its  pressure  is 
tranamitted  to  the  ram  of  the  preas, 
C  represents  Btundell's  press,  aba.  side  and  c  an 
end  elevation  ;  d,  the  operating-lever  ;  e  /,  plnngera 
anil  pump-cyliuden ;  g,  pipe  transmitting  prcssun:  to 
the  ram. 

/)  is  a  plunger-press,  to  be  presently  described. 
The  product  of  oil  is  about  2  gallons  front  a  bushel 
of  linseed,  or  50  pounds  of  hulled  cotton-seed  ;  that 
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from  Sea  Island  seed,  which  does  not  require  hull- 
ing is  about  90  gallons  from  each  100  bnshels. 

^Theoil-preas  was  invented  by  Aristnus,  the  Athe< 
nian  "  ;  so  says  Pliny.  To  find  the  date  at  which 
he  flourished,  we  must  consult  the  marriage  r^;ister. 
He  was  a  son  of  Apollo,  but  married  a  daughter  of 
Cadmus  about  1450  B.  o.,  let  us  say.  He  found  time 
between  bis  spells  of  mnning  after  Eurydice  to  in- 
straet  men  in  the  culture  of  the  olive  aud  of  bees. 
This  was  ahoat  the  time  of  Joshua-  Archnologista 
have  shown  it  to  be  probable  that  the  Phoenicians 
practiced  both  the  artfl  before  Aristfeiu  destroyed  the 
harmony  In  the  household  of  Orpheus. 

The  oil-press  used  by  the  Phoeuicians  in  the  time 
of  Solomon,  aud  substantially  in  use  at  the  present 
day  in  Syria  and  Palestine,  consists  of  two  posts  and 
a  very  heavy  IinteL  The  press  is  illustrated  in  OiL- 
XILL8  (which  see)  in  connection  with  the  bastn  and 
revolving  stone  by  which  the  fruit  is  ground.  The 
crushed  Tmit  in  straw  baskets  was  (and  i^)  placed  on 
a  bed-piece,  the  platen  adjusted,  an  upper  beam  laid 
upon  the  platen,  its  ends  traversing  in  grooves  on 
the  inner  faces  of  the  posts  as  it  was  pressed  down 
by  a  lever  above.  This  accounts  for  the  lintel  b«>ii)g 
u  heavy,  as  it  ma  lequired  to  resist  the  upward 
tbnut  of  the  lever,  ^e  screw-press  was  t^en  un- 
known. 

The  olive  is  a  native  of  Asia,  from  which  it  has 
been  tnuuported  to  Africa  and  Southern  Europe. 


The  wedge-press,  which  is  sometimes  used  for  «• 
pressing  linseed-oil  from  the  hot  magma,  is  a  some- 
what crude  but  powerful  press.  The  bags  of  ^nnd 
seed  are  placed  in  bags  between  followers,  which  are 
driven  toward  each  other  by  wedges  driven  in  above 
and  below. 

The  hydraulic  preas  does  not  differ  substantially 
from  that  employed  for  other  puqioses,  snd  is  de- 
scribed under  Hydrostatic  Press  (which  see). 

In  the  English  practice,  the  flaxseed  is  crushed 
between  rollers,  then  ground  beneath  an  e<lge-atone, 
heated,  filled  into  bags,  and  then  pressed  in  a  we<1ge- 
press  or  a  hydraulic  press. 

The  castor-oil  plant  {Ridnus  communis)  was  well 
known  to  the  Egyptians,  and  is  called  sUli-cypri- 
um  by  Herodottia,  and  hUei  by  the  inhabitants  of 
Egypt  The  oil  was  Uien  extracted  hy  pressure 
or  by  boiling,  and  used  for  anointing.  It  was 
probably  Jonah's  plant,  JciJcum,  being  mistranslated 
gourd.  Herodotus  and  Pliny  claimed  that  it  smelt 
badly,  but  had  its  uses  medicinally. 

Bessemer  and  Heywood's  machine  (D,  Fig.  SS84) 
for  expreRBing  oil  from  seeds  (English)  consists  of  a 
bed-puite  or  framing  a  a,  cast  in  one  |uece  uid  hav- 
ing a  receptacle  b  for  recdving  the  expressed  oih 
The  frame  supports  a  gun-nietal  cylinder  b',  within 
which  is  fitted  a  tube  c,  having  a  spiral  exterior  per- 
foratMl  groove,  and  lined  with  an  open-ended  bag  of 
coarse  fabric  containing  a  cylinder  of  wire  gauze  or 
perforated  metal.  The  cylinder  6  is  contracted  at  d, 
so  as  to  support  the  interior  tube  against  longitudi- 
nal pressure,  and  iirevent  the  rapid  eRcape  of  the 
pressed  seed.  The  seeds  are  placcNl  in  the  hopper  e, 
and  as  the  plunger  /  is  drawn  back  by  the  connect- 
ing-rod g  on  the  crank-arm  A,  a  portion  falls  into  the 
tube,  and  on  its  return  movement  is  forced  into  the 
beg  before  described,  where  the  seeds  are  crushed,  a 
portion  of  the  cake  thus  formed  being  at  the  same 
time  expelled  through  the  contractecT  end  of  the 
tube.  The  expressed  oil  passes  through  the  open- 
ings in  the  inner  and  outer  cyUnden,  whence  it  is 
withdrawn  by  the  pipe  t. 

Oil-pomp.  A  pump  to  raise  oil  from  a  can  or 
reservoir  and  discharge  it  on  to  a  joumaL 

OU-re-fin'ing  Ap'pa-ra'tos.  The  apparatus  em- 
ployed for  separating  the  various  ingredients  con- 
tained in  cruue  petrcdenm  in  the  process  of  obtaining 
kerosene  consist  of  an  iron  still  having  a  wronght- 
iron  worm-pipe,  which  is  sulwnerged  in  a  tank  con- 
taining cold  water.  The  still  havmg  been  filled  with 
crude  oil,  a  fire  lighted  beneath  it  causes  the  oil  to 
boil,  and  drives  off  the  more  volatile  vapors  which 
at  ordinary  temperatures  pass  over  without  being 
condensed.  By  surrounding  the  coil  with  ice  or  by 
compressing  these  gases  by  means  of  an  air-pump, 
they  may  be  condensed  into  the  form  of  very  vola- 
tile liquids,  termed  rhigolene  and  chymogtne. 

After  these  have  been  eliminated,  the  vapors  beg^a 
to  condense  in  the  coil,  the  resulting  oil  bning  re- 
ceived in  a  tank  at  its  farther  end.  That  first  formed 
has  a  gravity  of  about  95'  Beaume,  but  the  product 
becomes  heavier  as  the  process  proceeds.  It  is 
usually  customary  to  direct  the  ^tntam  into  one 
tank  until  the  gravity  reaches  from  65"  to  59°  B., 
forming  crude  naphtha,  when  it  w  diverted  into  the 
kerosene  tank,  into  which  it  is  allowed  to  flow  until 
ft  gravity  of  about  38°  B.  is  reached,  or  the  oil  be- 
comes of  a  yellow  color.  This  second  fraction  is  the 
burning-oil,  which  requires  a  farther  purification  to 
fit  it  for  use.  The  stream  is  next  directed  into  the 
paraffins  oil-tank^  and  allowed  to  run  until  nothing 
remains  in  the  still  except  coke.  When,  however, 
very  large  stills  of  1,000  Darrels  capacity  or  upward 
are  employed,  the  distillation  is  stopped  when  the 
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nsiduuni  has  nttoined  a  tarry  conftistence,  the  re- 
maiaiiiK  oil  being  extracted  in  smaller  stills. 

By  uow  distilwtion  in  high  stills,  the  production 
of  toe  heavier  oUa  may  d«  avoided,  tney  being 
"cracked"  into  lighter  oils,  bo  that  only  crude 
nabbtba,  kerosene,  and  coke  result. 

The  burning-oil  is  purified  by  the  addition  of  about 
two  per  cent  of  sulfuric  acid  to  improve  the  color 
and  deodorize  it.  The  acid  is  poured  into  the  oil, 
and  the  Hquid  thoroughly  agitated  and  then  allowed 
to  stand,  when  a  duk  tarry  residnum  separates. 
This  is  removed,  and  the  clear  oil  is  then  agitated 
witii  water  and  afterward  with  caostic  aoda  or  ammo- 
nia. This  nentnilizes  any  remaining  traces  of  acid, 
and  is  removed  by  ivater.  In  some  instances  it  is 
then  heated  to  exjwl  a  small  proportion  of  naphtha 
or  benzine  which  it  may  contain,  or  is  redistiUed. 

The  crude  naphtha  is  reilistilled  for  gasoline,  ben- 
zine, or  refined  naphtha,  or  is  poured  into  the  oil- 
veUa,  nominally  for  the  purpoae  of  cleaning  them. 
In  some  instances  it  is  used  for  adulterating  the  crude 
oil  sold  to  the  refiner. 

In  the  details  of  the  process  of  refining,  inanufac* 
turera  somewhat  differ.  Some  blow  steam  through 
the  crude  oil,  thus  taking  off  the  naphtha  previous 
to  distillation.  In  other  instances,  the  heavier  por- 
tioBB  of  the  diatiUate  are  aepaiated,  forming  safer  oils 
than  those  in  ordinary  use.  Thus,  "astral  oil," 
averaginff  49°  B.,  flashes  at  125°  of  Fahrenheit's 
scale,  and  "mineral  sperm,"  having  a  gravity  of  36° 
B.,  only  yields  inflammable  vapor  at  temperatures 
above  262°. 

Oil  which  flashes  at  or  above  100°  F.  is  considered 
safe  for  ordinary  use,  but  the  temptation  to  allow 
the  heavier  portion  of  tlie  crude  naphtha,  an  article 
which  commands  a  much  ' lower  prim  than  oil,  to 
flow  into  the  tank  designed  for  the  latter  is  so  great 
that  many  kinds  of  oilin  the  market  are  very  dan- 
gerous, their  vapors  exploding  at  a  mnoh  lower 
point. 

Instead  of  continuing  the  flow  of  naphtha  into  its 
proper  tank  until  a  gravityof  SS'or&Q"  B.  is  attained, 
it  IB  diverted  into  the  burning-oil  reservoir  while 
yet  OS  light  as  6S°  to  65°. 

Dr.  White  of  New  Orleans  found  that  one  per 
cent  of  naphtha  added  to  an  oil  whidi  flaahed  at  13S° 
Fah.  caused  it  to  flash  at      .      .       .  103" 

2  per  cent  92° 

6  per  cent  83° 

10  per  cent  59' 

20  per  cent  40" 

Ordinary  kerosene,  having  a  gravity  of  47°  B., 
flashes  at  86°  Fah.  An  oil  which  will  not  flash  be- 
low 100°  may  be  made  by  ninning  ofi"  the  naphtha  to 
68!*  B.,  and  exposing  the  oil  in  shallow  tanks  to  the 
sun  or  a  strong  light  for  a  day  or  two. 

1'he  average  yieldof  enide  Penns^Tania  cilia  stated 
tobe  :  — 

Gasolene  1} 

Refined  naphtha    ....  10 

Benzine    ......  4 

Refined  ^troleum  or  IcCTOBene       .  55 

Lubricating  oil  17^ 

-   Paraffine  2 

Loss,  gas,  and  coke  .  .  .10 

100 

By  cracking  it  cau  be  made  to  yield,  — 

Crude  naphtha  20 

Burning  oil  66 

C(^e  and  loss  14 


100 


OU-«afB^  A  storage-vessel  for  oil,  protected  from 
access  of  fire,  and  measurably  from  the  heat  of  the 
surrounding  atmosphere.    It  consists  of  a  vessel  of 


sheet^metal  with  soldered  joints  in  a  box  6^  wood 
with  an  intervening  material  which  is  a  potn-  con- 
duf^tor  of  heat.  Oil  is  poured  in  at  the  top  and  dis- 
chaified  by  pipe  and  faucet  at  the  bottom. 

OUmlrin.  Cloth  treated  with  oil  to  make  it 
water  and  perspiration  proof. 

OilHHtill  A  still  for  hydrocarbons,  notably  jtetro- 
leum.    See  Petroleum -still. 

OU-HStone.  A  slab  of  tine-grained  stone,  set  in  a 
wooden  block  and  provided  with  a  wooden  cover, 
used  for  imparting  a  keen  edge  to  tools :  it  is  so 
called  because  oil  is  used  for  lubricating  its  mbtdng 
surfece.    See  Wrbtotohe.    See  list  under  Okind- 

INO  AND  POLISHINO. 

OU-tank.  A  la^  vessel  for  ludding  oQ  for — 

1.  Treatment.   

2.  Storage.  Ig.SSBS. 
S.  Transportation. 
I.  Tanks  for  treat- 

mentare  usually  large 
resRTVoin  or  vato. 
Two  illuafarations  may 
be  given. 

&  Fig.  8886,  the 
oil  or  fat  ia  placed  in 
the  innertank,  which 
has  a  vertical  shaft 
having  radial  stirrers 
and  a  discharge-pipe 
at  its  lower  coniwl 
end.  It  is  surround- 
ed by  a  water  or 
steam  chamber,  by 
which  the  oil  or  fat 
is  heated  to  90°  or 
100°  Fah. ,  respective- 
ly, end  yeast,  3  parts, 
added  to  40  parts  of 
the  grease.  The  whole 
ia  stirred  while  warm, 
and  then  left  to  fer- 
ment, when  sediment 
ia  drawn  off  at  the 
bottom.  The  tank  may  be  uaed  in  the  manufacture 
of  stearine.    See  also  Lavo-TAHK. 

Fig.  3887  shows  an  arrangement  of  tanks  for  carry- 
ing out  Bucce^ively  the  operations  of  oxidizing,  nen- 
tnuizing,  steaming  and  heating  for  evaporation,  oils 
tobe  purified;  and  of  spedal  devices  to  be  employed 
in  connection  with  one  or  more  of  the  tanks  for  the 
addition  of  oxididsg  and  neutralizing  ehemioals  to 
the  oilS)  for  stirring  and  tigitating  the  same,  and  for 
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indiciiting  the  coniitiGii  of  the  coTitentfl  of 
tli<i  bsveral  , 

Thp  vKidiziii^-tunk  A  is  proviiltd  with 
df'tacltabLe  Dtirnng-^liait       nud  iliiriiN)iig- 
aievt;  P,    On  llit-  next  stu  p  isa  iieutralLiiii;^'- 
taiik  E  with  siuve      ut  top,  aiui  sii'nm  or 
hot-air  p]|ws  Q  uitljiri  tin-  siitiir.    Third  in 
ths  scrips  if  A  stfuruiiig-tAiik  C,  corLtBiiiLr^^ 
sui table tilearij-ji;!  [liju-a  Jl^  and  rmiitti 
is  an  e:VH^»onitiii|i;-tniLk  l^,  tliu  wholi'        ^  j 
bi  iug  aJaptfiL  iiiid  iJiAda  to  operate 


Fir. 


Ttmkx  far      PurifiMtioH  of  Oil. 


consecatively  upon  the  same  body  uf  oil  as  it  flows 
rrom  one  to  another  in  the  series. 
Each  vat  haii  its  ga^je-glaas  S,  and  the  di8chaT;gc 


PiiraSiani  Timli. 

fnim  eni'li  tank  of  tbs  urper  tima  to  the  one  next 
tiifUfQtli  it  iit  by  uiphtm. 

2.  Tt'iitii  f\'f  »<i>r«<;c  an;  UBuelly  un  a  lui^  wnle, 
in  alu'dii'ipce  tu  tin*  law  of  i?i'<inilliiT  of  hintfriiU  in 
I' I'l  181  ruction,  beiitj;  mucli  Ji'ss  jwr  ciiiljiL'  foct  of  can' 
Cfnta  fur  InrgK  vt-^t-Iit  tliati  for  Mnall 

t'ip.  33S8  a  [.iilicilfinii  tank,  slinwn  as  wyyn  a 
liver-bAuk.  Tbt:  Unk  ^  is  of  Ti:i<;tA],  is  hmnt'tR'ally 
L'ltjw^,  ami  ita  mof  is  sii|h|>orti'd  by  KnllnW  mluiitlifl 
)]  g.  Aliov«  ii>  aa  i-shmipc  where  vulatile  ^bv^  nre 
burnt  ai;  nt  A  f;Hs  Imrncr.  li  ift  ihf  rci-i  ivinj!-tnnk 
into  th"*  biim-ltji  I'f  oil  from  the  w  I'll  sri'  i'iii[itiiHlt 

imd  finiii  wSu'li  llii-  ail  flowji  inlottiti  tank  ./  tliroiiyh 
Hie  Jtjjvbpti  in  thti  di'livt'iini^-idminbirT  ^iilb  a 

niiiiitH-r  of  v/ilvi's  i  i  at  dillf'nnt  hi^'litii  leading  fioni 
thi;  lank  A,  hn  tliat  oil  tif  difFi  runt  j^rnviti&s  may 
\ii  drawn  from  dilli'nnt  uUttudrji,    The  t'litmni-e- 
\A^w  d  itflivent        hrr.h  nil  into  ihf  iKittom  uf  the 
tank  in  CUliUii.'l  ivitli  tbi'  heiiviL-r  slmtiim  iif  uil,  ile- 
jiOritiiii,'  the  ]iiiniffiii('  nt  thi;  bottom,    r  i**  a  heat- 
'  I "       iitp  iMil,  ffir  iiM-  if  in-H'fssruy,    /  /  nit.-  ilflivorilJg^ 
- faucetn  to  the  piiw  which  kada  to  tlie  baireUin 
the  boat  alongside  tne  river-bank. 

Fig.  3389  shown  a  form  of  uubinerged  tank,  the  iron 
oil-chamber  beinff  iilaced  in  a  pit  with  water  around 
and  above  it.  The  oil  is  introduced  and  discharged 
by  pipes.    The  induction  and  overflow  of  the  water 
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is  also  by  pipes.    JET  is  the  man-hole  cover.  Water 
enters  IkIow  the  oil  in  the  tank,  the  level  being 
evidenced  by  a  gage. 
Jn  Fig.  3890,  the  water  in  the  submerged  tank  is 
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aubmerged  OH-TOMk. 

displaced  by  oil  introdaced  fnHD  above  ;  the  stratum 


of  water  escapes  by  rising  through  a  pipe  b  and  over- 
flowing. Oil  is  aificharged  at  a  by  admitting  wa- 
ter. 

S.  Tanks  for  traiuportation  are  made  of  a  size  to 
form  a  load  for  a  platform,  on  which  they  remain, 
being  filled  and  dischaived  by  pipes  and  hose  (see 
Oil-car)  ;  or  are  of  such  a  size  that  they  may  be 
swung  or  rolled  on  to  the  car.  The  latter  includes 
boiler-iron  barmls,  and  those  of  wood,  pitched  or 
otherwise  treated  to  render  them  impervious  to  oil. 

Church's  petroleum  tank  {Fig.  3391)  has  upon  its 
top  a  chamber  with  a  safety-valve  to  enable  It  to  be 
kept  full  without  endangering  it  when  the  contents 
expand  or  contract  by  changes  of  temperature. 

In  Fig.  SS92  the  tank  has  an  nir-cnamher  in  any 
convenient  part  provided  with  a  safety-valve.  A 
bent  tube  extends  from  the  petroleum-tank  into  the 
air-chamber,  the  ends  terminating  a  short  distance 
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Fig.  8891.  above  the  bottom  of  the  t4iiik  and 
air-chamber.  The  tank  is  filletl 
with  petroleum,  and  enon^^  is 
placed  in  the  air-chamber  to  cover 
the  end  of  the  bent  pipe  under  all 
circumstances  of  expansion  and 
contraction,  so  aa  to  prevent  the 
aucessioii  of  air  to  the  main  cham- 
ber. 

As  the  petTolenm  expanda  it 
fiowB  into  the  oir-chamuer,  con- 
densing the  air ;  as  contraction 
of  its  bulk  occurs  it  flows  back  to 
the  main  reservoir. 

In  Fig.  3393,  the  safety-cham- 
ber is  introduced  to  afford  a  space 
into  which  the  oil  may  expand, 
and  from  which  it  returns  when 
contracting.    The  chamber  is  detachable  and  capa- 
ble of  introduction  into  the  tank  or  barrel  at  the 
ordinary  opening  for  Ming. 
Other  forms  of  tanks  fiir  trani^ortation  are  built 
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Fig.  S8S4  shows  an  apparatus  for  applying  aolu- 
tioDH  to  oil-barrels  to  render  them  impeirions  to  oil. 
The  barrel  J  \s  placed  in  the  upper  chamber  and  the 
lid  closed  tightly.  The  solation  from  vat  if  is  al- 
lowed to  flow  into  A,  and  the  faucet  D  is  then 
closed.  Steam  is  then  admitted  from  the  pipe  en- 
tering the  bottom  of  the  closed  vessel  A,  and,  coUect- 
ing  in  the  top  of  the  vessel,  forces  the  liquid  into 
the  chamber  in  which  the  cask  J  is  placed.  When 
the  cask  is  saturated,  the  steam  is  uint  off  and  al- 
lowed to  flow  by  foucet  D  into  chamber  JJ;  the 
liquid  sinks  from  the  upper  chamber,  the  lid  is  lifted, 
and  the  cask  removed. 

Bamnm  and  McNoah's  metallic  barrel  (Fig.  3395) 
is  coated  on  both  sides  with  lead,  and  the  joints  made 
by  riveting  and  soldering. 

There  are  many  patents  for  compo«tion%  modes, 

and  machinery  for  tikus  impreg-   

natiiig,  and  for  coating  bar-  ng.  8SB6. 

reU  for  this  purpose. 

Oil-test.  For  ascertaining 
the  degree  of  heat  at  which 
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of  metal,  inside  box-cars,  with  devices  for  staying, 
filling,  emptying,  etc. 
Much  ingenuity  has  been  expended  in  making 
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barrels  of  wood  or  of  metal  for  shipping  petroleum 
and  coal-oiL 

Day  and  Chapman's  metallic  barrel  is  inclosed  in 
one  of  wood. 

Fig.  88M. 


UeUdlie  Bmnd. 


'  the  hydrocarbon  vapors  of  petroleum  are  liaUe  to 

'  explode. 

That  legally  employed  in  Great  Britain  consists  in 
heating  the  oil  in  a  porcelain  vessel  surrounded  bv 
a  hot-water  bath.  A  wire  is  placed  J  inch  above  the 
rim  of  the  vessel,  and  when  a  thermometer  whose 
bulb  is  submerged  U  inches  below  the  surface  of  the 
oil  indicates  the  desired  heat,  say,  90°,  a  small  flame 
in  passed  quickly  along  the  wire  over  the  surface  of 
the  oil ;  if  no  flash  is  produced,  the  heat  is  continued 
and  the  test  applied  at  every  3"  above  this  until  the 
flashing-point  is  reached.  The  operation  is  then  re- 
peated with  a  fresh  sample  of  oil,  fresh  water  being 
used  in  the  outer  vessel,  the  source  of  heat  being 
removed  when  a  temperature  approaching  that  ob- 
tained in  the  first  experiment  has  been  reached.  A 
Jire-teat.    See  Petroledm-testek. 

Oil-weU.  The  first  borings  for  oil  were  mode  at 
Titusville,  Pa.,  1859,  by  Mr.  E.  L.  Brake.  Previ- 
ous  to  this  the  petroleum  was  collected  by  blankets 
on  the  suilace  of  springs  and  bottled  for  medicinal 
use.  Nothing  was  then  known  of  its  uae  for  light- 
ing or  lubricating.  Mr.  Drake  hod  great  difficulty 
in  obtaining  competent  driller^  so  absurd  was  deemed 
the  proj^ect  of  searching  for  a  basin  of  benealli 
the  suH'ace.  He  then  gave  out  that  he  was  boring 
for  a  Balt-welL  He  originated  the  practict!  of  driv- 
ing a  tube  to  the  rock,  instead  of  excavating  and 
cribbing.  He  drove  a  tube  32  feet,  and  then  bored 
371  '''^t-  He  tubed  the  well,  and  obtained,  by  hand- 
pump  25  barrels  per  day  for  two  yean.  It  was  diffi- 
cult then  to  find  use  for  so  much.  The  first  lefineis 
were  McKeown  and  Kier  of  Pittsburgh. 
_  Dil-wella  are  of  various  depths,  but  the  mode  of 
sinking  them  is  substantially  similar.  They  vary 
in  depth  from  100  to  1,100  feet.  After  a  spot  is 
decided  npon,  a  derrick  is  bniit,  having  four  aiv»- 
ging  posts  plan  ted  upon  a  base  of  about  1 2  feet  squaie, 
and  having  a  hight  of  40  fn-t.  So  great  interest  has 
been  felt  in  the  suly'ect,  and  so  tequently  has  the 
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matter  beeo  deacribed  in  the  mftgazines  and  journals 
of  the  day,  that  we  do  not  deem  it  fidviiiable  to  atford 
much  space  to  the  description  of  the  modus  operandi, 
AV'e  ^re  a  condensation  of  the  description  given  by 
a  wnterin  "Harper's  Magazine." 

The  engine-house  being  erected  and  the  necessary 
machinery  all  ready  therein,  sections  of  iron  pipe,  6 
inches  in  diameter,  are  driven  into  the  ground  by 
nie-ans  of  a  pile-driver  until  the  first  lavtir  of  rock 
is  reached,  wnich,  in  most  cases,  is  found  at  a  depth 
of  35  or  40  feet  Itelow  the  surfaco  of  the  ground. 
Great  care  is  taken  that  this  iron  pipe  is  driven 
plumK  After  the  rock  is  reached  and  the  earth 
within  the  pipe  is  removed,  a  block  and  tackle  is 
ri^red  at  the  top  of  the  derrick,  and  the  drilling- 
tools,  weighing  in  some  cases  900  pounds,  are  hoisted 
up  and  oropptHl  into  the  driviiig-piira  down  to  the 
rock.    A  temper-screw  is  then  attached  to  the  top 

Fig.  8896. 


is  thus  cleaned,  the  drill  is  again  inserted  and  the 
drilling  is  continued. 

In  Iwring  a  well,  a  correct  journal  is  kept,  show- 
ing the  ditferent  kinds  of  rock  and  earth  passed 
through,  and  the  exact  points  where  water-courses, 
gas,  or  shows  of  oil  are  found. 

If  A  latve  vein  of  oil  be  struck,  the  well  is  imme- 
diately tubed  with  2  or  2J  inch  pipe,  put  together 
iu  sections  with  couplings.  The  water  from  veins 
and  from  the  surface  is  prevented  from  running 
down  the  well,  outside  tne  pipe,  by  means  of  a 
leathern  bag  filled  with  Haxseeu  ;  the  swelling  of  the 
seed  completely  closes  all  communication  between 
the  top  and  bottom  of  the  well  outside  the  tubing. 

If  the  vein  of  oil  struck  prove  to  be  large,  and 
the  pre.ssure  of  gas  is  suffiuient,  the  nil  will  flow  out 
without  the  aid  of  a  pump  ;  but  in  most  coses  a 
pump  is  re(|uired,  in  which  case  a  copper  working- 
barrel  is  placea  at  the  bot- 
tom of  the  well  and  attached 
to  the  tower  section  of  the 
tubing,  with  a  valve  at  the 
bottom.   The  upper  valve  is 
connected  with  a  sucker-rod, 
the  end  of  which  is  attached 
to  the  end  of  the  walking- 
beam. 

The  tanks  or  tubs  to  re- 
ceive the  oil  are  mostly  made 
of  wooden  staves,  but  some- 
times of  boiler-iron,  and  are 
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of  the  drill,  by  means  of  a  ropp,  nnd  made  fust  to 
the  end  of  a  walking-beam,  which  is  a  heavy  hori- 
zontal piece  of  timber,  vibrating;  on  its  axis  and  sup- 
ported by  a  Samson-post.  The  other  end  of  the 
walking-beam  connects  with  the  driving- pulley  by 
means  of  a  crank.  The  engine  drives  the  pulley, 
the  end  of  the  walking-beam  rises  and  falls,  giving 
the  vertical  motion  to  the  drill-i-od  and  ilrill.  At 
intervals,  during  the  process  of  drilling,  a  tool  called 
a  reamer  is  inserted  into  the  well,  its  duty  being  to 
bring  the  bore  to  the  proper  size  and  shape.  A  sand- 
pump  is  a  metallic  tube,  from  5  to  10  fei-t  in  length, 
and  having  a  valve  in  the  bottom,  opening  upwanl- 
ly.  (See  SAN'D-PirMP.)  This  sand-pnmp  is  lowered 
into  the  well  at  intervals,  and  when  it  reaches  the 
bottom  the  valve  opens  and  admits  the  lN>nngi) ; 
when  the  pump  is  iiiised,  the  valve  closes  and  the 
contents  are  brought  to  the  surface.    After  the  bore 
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placed  at  ."^ome  distance  fVom  the  well ;  they  are 
connected  with  it  by  means  of  iron  pipes  attached 
to  the  spout  of  the  pump. 

It  is  almost  impossible  to  give  the  exact  cost  of 
sinking  and  completing  a  well.  Prices  vary  in  dif- 
ferent localities,  and  the  cost  of  drilling  ranges  from 
$2  to  83.50  Iter  foot.  It  may  l>e  estimated  at  an 
average  of  85,500.  The  tools  have  been  incident- 
ally refi'rred  to,  and  are  shown  in  the  accompanying 
cut.  The  drill-stem  consists  of  sections  of  iron  rod 
connected  by  screw -couplings. 

The  ordinary  drill  has  a  chisel  face,  but  a  great 
deal  of  ingenuity  has  been  expended  on  this  part  of 
the  apparatus.  Several  varieties  are  cited  undt-r  the 
captions  Artesias-well  ;  Rock-drill  ;  Well- 
boring,  etc. 

The  i-eamer  is  introduced  into  the  bore  to  true  it  ; 
the  drill  fails  to  make  a  smooth  hole,  and  the  i-eamer 
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is  nbout  circular  in  its  form,  giving  a  perfect  shape, 
and  fitting  the  bore  to  receive  the  tube. 

The  piiw-tongs  is  adapted  to  gTERp  the  drill-rod  or 
tube  while  n  new  hitch  is  being  taken  in  withdraw- 
ing or  introducing  either. 

The  presence  of  oil  in  springs  has  been  noticed 
from  time  immemorial,  and  the  rock-oil,  Seneca  oil, 
or  whatever  custom  or  charlatans  have  called  it,  has 
been  famous  eitlier  03  having  a  sacred  character  or 
association,  as  in  the  famouii  weDs  of  the  Cosjtian, 
or  as  a  liniment.  Bitumen,  asphate,  bituminous 
shales  and  rocks,  are  found  iu  man^  parts  of  tlie 
world,  and  the  references  to  the  subject  are  found 
scattered  in  the  writings  of  Herodotus,  Pliny,  and 
very  many  others  of  the  writers  of  antitiuity. 

"  It  is  said  that  on  digging  near  the  river  Ochus 
[in  Bai;tria]  a  spring  of  oil  was  discovered.  It  is 
probable  that  as  certain  nitrous,  astringent,  bitumi- 
nous, and  sulphurous  fluids  permeate  the  eartli,  greasy 
fluids  may  be  found,  but  trie  rarity  of  their  occur- 
rence Dudces  their  extatence  almost  doubtfVil."  — 
Strabo,  a.  d.  16. 

See  Petkolkum. 

Oil-well  Faoklng.  The  usaal  method  of  pack- 
ing oil-wells  has  be;in  by  a  aeed-bag,  .so  called, 
consisting  of  a  leathern  ba^  filled  with  flaxseed  and 

E laced  around  the  tube,  to  till  the  srace  between  the 
itter  and  the  sides  of  the  well.  The  office  of  the 
seed-b.'ig  is  to  prevent  the  water  which  percolators 
through  upper  strata  from  reaching  the  Bottom  of 
the  well,  miere  it  would  float  the  oil,  and  require  to 
be  pumped  ont  before  the  oil  would  sink  to  a  point 
where  tiie  end  of  the  tube  could  reach  it  It  has  a 
farther  office  in  some  wells,  where  a  heavy  pressure 
of  gas  is  present,  as  the  said  pressure  would  elevate 
the  oi),  perhaps  to  the  surface,  were  not  a  way  of 
escapa  found  around  the  tub;;,  between  it  and  the 
wall  of  the  well.  Th«seed,  becoming  saturated  with 
water,  swells  and  forcibly  presses  th?  leathern  bag 
against  the  well-tube  and  the  wall,  and  the  device 

has  proved  very 
"i-fflW.  effective.    It  is, 

however,  almost 
impossible  to 
withdraw  it,  for 
the  purposes  of 
removing  the 
tubing.  The 
practice  has  been 
to  "spear"  the 
bag,  to  allow  its 
contents  to  es- 
cape and  permit 
the  leather  bag 
1  to  collapse ;  but 
_J  this  oi>eratiou 
lias  proved  tedi- 
ous and  uncer- 
tain, owing  to 
the  small  limits 
of  the  working 
space  and  the  distance  from  the  surface  of  the  grouncT 
In  A  (Fig.  3398)  o  is  an  elastic  substance  snrround- 
ing  the  main  tubing,  b  is  the  ordinary  coupling, 
resting  upon  the  washer  c  their  surfai-es  ground  to- 
gether and  made  water-tight ;  is  a  loose  nut,  nin- 
uing  upon  a  screw-threwl  cut  on  the  main  tubing, 
e  e  are  elliptic  springs,  dovetailed  or  otherwise  fas- 
tened to  the  side-s  of  the  loose  nut  d,  and  partially 
cla.spLng  the  tubing  at  /,  hIro  pressing  the  walla  of 
the  well  at  g,  thereby  holding  the  loose  nut  firmly 
and  previ'nting  its  rotation. 

By  rotating  the  tubing  from  the  top  of  the  well 
while  suspended  in  the  tackle,  the  loose  nut  d  is 
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drawn  up,  expanding  the  packing  and  effectually 
filling  the  bore  of  the  well. 

By  rotating  the  tubing  in  the  other  direction,  the 
nut  descends  and  looaeos  the  packing,  thereby  free- 
ing the  tabe  and  allowing  it  to  be  withdrawn,  if 
necessary. 

Another  form  Is  shown  at  B,  A  cylinder  h  of  any 
elastic  substance  not  affected  by  oil isplaced  between 
two  washers  about  the  well-tube.  Tlie  cylinder  is 
slightly  smaller  than  the  bore  of  the  well,  and  is  eas- 
ily let  down  therein;  but  on  reaching  its  pofutioo  it  is 
compressed  screwing  the  tube  itself  down  into  a 
long  coupling:  this  action  forces  the  washer  ir  against 
th(^  packing,  and  stiueezes  it  out  so  as  to  fill  the  pas- 
sage completely.  The  packing  rests  at  the  bottom  on 
a  fixed  washer,  and  has  also  four  ribs  I  to  hold  it  from 
turning  while  the  tube  is  screwed  up.  It  will  be 
sit-n  that  the  thread  is  not  exposed  at  any  point. 

Oinfment-syr'liigtt.  iSurgieoL}  Doe  em- 
ployed to  apply  caustic,  etc.,  in  the  form  of  oint- 
ment, to  dee^fseated  placed.  The  fringe  a  is  shown 
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with  two  silver  flexible  tubes,  one  b  for  the  uterns 
and  the  other  c  for  the  male  urethra.  The  iustm- 
inent  forms  a  porte-eaustic. 

dhti  platinum  spoon  for  melting  caustic. 

Oldliain's  Conp'Ung.  A  sliding  conpling  for 

tfarallel  shafts,  invented  by  Old- 
lain.  a  a  are  the  axes  of  two  shafts; 
b  h,  two  cross-heads  on  their  ends  ; 
c  c,  bars  iJiding  in  grooves  in  the 
cross-heads  :  the  Imto  are  fixed  to- 
gether at  their  niidlcngths  so  as  to 
form  a  ci-oss,  the  middle  point  d  of 
which  revolves  upon  the  dotted  dr- 
cle  «  described  on  the  line  of  cen-  «^ 
tfrs,  so  that  its  axis  of  rotation  at  oUAom'j  CmpUag. 
any  instant  in  at  a  point  in  that 
circle  diametricallv  opposite  to  d.    See  Trammei. 

Old-sand,  {founding.)  The  sand  forming  the 
Boor  of  the  molding-shop  to  the  depth  of  two  or 
throe  feet,  and  filling  the  deep  pits  under  the  cruics. 
It  is  generally  quite  black,  is  weak  and  friable,  and 
unfit  for  the  face  of  any  mold.  On  the  other  hand, 
its  porous  character  mdces  it  well  suited  for  filling 
the  flasks  over  the  fadng-Kiwi. 

Ole-ine.  The  fluid  portion  of  fats  and  oils  after 
the  stearine  or  more  solid  portion  has  been  removed. 

Ole-o-mar'ga^rin.  A  substitute  for  batter.  It 
is  prepared  by  chopping  clean  animal  fat  finc^  and 
boiling  it ;  when  cool  it  is  churned  with  pure  fresh 
milk,  washed,  worked  over,  salted,  and  packed  for 
market.  It  is  claimed  that  this  article  is  scarcely 
distinguishable  from  pure  butter,  and  that  in  con- 
sequence of  its  superior  keeping  properties  it  is  pe- 
culiarly mlaptPil  for  exportation  to  warm  climates. 

Ola-om'e-ter.  Aspeciea  of  hydrometer  adapted 
for  determining  tlie  relative  densities  of  oils. 

One  form  of  oleometer,  invented  by  Profeaeor  Pal- 
mieri  of  Xaples,  consists  of  an  electrical  apparatus  of 
great  delicacy,  the  object  of  which  is  to  detect  the  ad- 
mixture of  other  oils  with  that  of  the  pure  olive.  The 
instnimpnt  is  founded  on  the  fact  of  the  variabilis 
in  the  power?  of  conduction  possessed  by  the  various 
oils,  olive  being  lowest  bi  the  scale.    The  wins  <tf 
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a  battery  are  brought  to  a  small  elongated  vessel 
coDtaiaing  the  oil  to  be  examined,  aud,  an  electrome- 
ter being  attached,  tlic  degree  of  conductivity  can 
be  read  off  on  a  scale.  The  instrument,  it  is  said, 
can  detect  any  of  the  usual  adultemnts  with  the 
utmost  nicety.  It  has  also  been  applied  to  the  de- 
tection of  woolen  or  cotton  fiber»  in  silk  fabrics. 

Ol'lve.  An  escutcheon  attached  to  the  strap  uf 
a  tnveling  bag  or  satchel  and  perforated  for  the 
passage  of  the  swiveled  stud  or  button. 

Ol'l-ver.  A  forge-hammer  whose  handle  is  at- 
tached to  an  axle  and  which  id  worked  by  a  trvadle 
uid  airing. 

It  18  usually  a  small  lift-hammer,  worked  by  the 
foot.  Tbe  hammer-head  is  about  2^  inches  s([uare 
and  10  inches  long,  with  a  swage-tool  having  a 
conical  cmme  attacned  to  it,  and  a  corresponding 
swage  is  fixed  in  a  square  caat-irou  anvil-block, 
about  12  inches  square  and  6  deen,  with  one  or  two 
round  holes  for  punching,  etc.  Tneliammer-handle 
is  about  2  to  2}  feet  long,  and  mounted  in  a  cross- 
spindle  nearly  as  long,  supported  in  a  wooden  frame 
between  end-screws,  to  a(^ust  the  groove  in  the  ham- 
mer-face to  that  in  the  anvil-blocK.  A  sliort  arm, 
5  or  6  inches  long,  is  attached  to  the  right  end  of 
the  hammer-axis  ;  and  from  this  arm  proceeds  a  rod 
to  a  apring-pole  overhead,  and  also  a  chain  to  a 
treadit;  a  little  above  the  floor  of  the  sinithv. 

Om-brom'e-ter.   A  Rain-oaok  (which  see). 

Om'ni-biu.  1.  {Olaa»-miiking.)  A  sheet-iron 
cover  for  articles  in  a  leer  or  annealing-arch,  in  order 
to  protect  them  from  drafts  of  air, 

2.  (yiehicU.)  A  large  four-wheeled  vehicle  to 
carry  paasengera ;  the  seats  bein^  usually  arranged 
on  each  side,  tbe  passengers  facing,  and  the  door 
at  the  rear. 

Established  in  Paris  by  a  decree  of  Louis  XIV., 
1662,  and  made  to  hoM  eight  persons.  Re-estab- 
lished, 1819.  in  England  in  1829.  Amsterdam, 
1839. 

Om'nl-graph.    A  Pantoobaph  (wTiich  see). 

On'a-ger.  An  ancient  military  engine  for  hurl- 
ing stones  out  of  a  cup-shaped  receptacle. 

OoM.  A  solution  of  tannin  obtained  by  infusing 
or  boiling  oak-bark,  sumac,  catechu,  or  other  tannin- 
yietding  vegetable. 

There  are  many  ways  of  extracting  the  ooze  :  — 

1.  By  cold  water. 

2.  By  hot  water,  steam  being  conducted  to  the 
vats, 

3.  By  boiling,  the  spent  or  weak  liquor  from  the 
pits  being  employe*!. 

4.  By  nydrostatic  pressure  ;  the  ground  bark  if* 

E laced  in  a  strongly  bound  vessel  with  a  perforated 
ilse  bottom  ;  a  column  of  water  20  or  30  feet  high 
rests  upon  the  bark  and  forces  the  water  to  filter 
through  the  mass. 

O'pal-ina.  A  semi-translucent  glass,  also  known 
as  fusible  porcelain  or  mitk-glaas.  It  is  a  glaas 
whitened  by  the  addition  of  phosphate  of  lime,  per- 
oxide of  tin,  or  other  ingredients. 

O-pal'o-type.  {Pkoiogmpky.)  A  picture  on 
milky  glass. 

O-paqne'-diak  Re-TolT'er.  (Opftcs.)  A  stage 
disk  mounted  on  a  universal  joint  beneath  the  ob- 
ject-glass of  a  microscope,  and  intended  to  expose 
an  object  at  various  angles. 

Op'el-040opA.  An  instrument  for  exhibiting 
the  pulsations  of  sound.  It  consists  of  a  tube  from 
1  to  2  inches  in  diameter,  over  one  end  of  whieh  is 
secured  a  thin  membranous  substance  having  a  small 
mirror  at  its  center.  When  a  musical  note  is  emit- 
ted into  the  open  end  of  the  tube,  which  is  held  so 
that  the  beam  of  light  from  the  mirror  may  fall 


upon  a  white  wall  or  screen,  the  intage  will  vibrate, 
the  vibrations  dilTeriiig  for  each  tone.  By  a  slight 
movement  of  the  tube  a  series  of  sinuous  lines  is 
produced,  forming  either  simple  or  compound  waves 
according  as  the  note  is  simple  or  compound. 

O'pen-^.  A  machine  for  opening  cotton  taken 
from  the. bales  in  which  it  has  been  closely  compacted. 
Is  usually  a  box  or  casing  with  inwardly  projecting 
blunt  teeth,  and  with  ascreen-like  bottom.  A  drum 
provided  with  blunt  pins  rotates  within  this  casings 
opens  the  cotton,  aud  dirt  falls  through  tlie  grating. 
See  Open  I  NO- MAC  HIKE. 

O'pen-ing-blt.  A  broach  or  reamer,  A  taper- 
ing tool  with  angular  sides  for  widening  an  aperture. 

0'pen.lng-kiiife.  A  blunt  strong-bUded  knife 
for  ojteiiing  oyster  and  fniit  cans. 

O'pen-lng-ma-chine'.  A  machine  for  loosen- 
ing the  tUHso<:kK  of  cotton  as  it  cornea  from  the  bale, 
so  that  the  offal  and  dust  may  be  removed  and  the 
fibers  parted.  The  machine  has  several  forms,  known 
as  willy,  willov?cr,  devil,  wolf,  beatiTUf-machine, 
coUon-cleaner ;  aud  when  associated  with  a  blast 
of  air,  as  blowing-machine,  actUchtr,  blower,  and 
spreader. 

It  consists  of  a  wooden  drum  a,  having  rows  of 
iron  sjiikes  alternating  on  its  circumfcrenc«  with  up- 
right iron  ridges  c  c  c,  which  prevent  the  cotton 
from  passing  through  the  machine  too  rapidly.  The 
top  of  the  drum  is  covered  with  a  wooden  lid  d  d. 


C^«innr-AfiK*iiw. 

consisting  of  lags  of  wood  curved  to  the  sh&pe  of 
the  dnim,  and  having  similar  spikes  and  ridges. 

These  lags  are  capable  of  being  singly  moved  for 
the  purpose  of  cleaning  or  repairing.  The  lower 
part  of  the  drum  Is  covered  in  with  tne  braas  wire- 
gauze  r,  which  has  an  opening  at  r',  through  which 
the  cleaned  cotton  is  removed,  the  dust  and  impuri- 
ties falling  through  the  gauze. 

The  machine  is  fed  from  the  ffed-clolh  p,  npoa 
which  the  cotton  is  spread  out  by  hand,  and  from 
which  it  is  taken  by  the  grooved  nipping-rollers  k  L 
The  dnim  is  driven  by  the  pulley  b  at  the  rate  of 
400  to  450  revolutions  per  minute.  The  machine 
can  prepare  1,000  to  1,200  pounds  of  cotton  in  a  dsy. 

O'pen  Link.   See  Opkn  Ring. 

Open  Ring,  (yfgrieiiltvre.)  A  link  with  one 
side  open,  the  ends  lapping  past  each  other,  hut  not 
in  contact. 

Used  for  coupling  the  single-trees  to  the  double- 
tree, and  for  analogous  purposes  in  agriculture. 

Also  called  lap-ring,  as  the  ends  lap  over  each 
other. 

O'penHwnd  Mold'lng.  {Founding.)  Heavy 
bt-ams,  foundations,  and  bed-plates  are.  sometimes 
molded  in  the  floor  of  the  founary,  without  any  cope 
or  top  part.  They  are  generally  filled  direct  from 
the  furnace.  .\s  such  castings  are  never  very  sound, 
!  It  is  a  method  not  often  employed  of  late  years. 
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Op'e-ni-glaM.  AUnocuUrteleMopeortheluDd 
inTented  by  Galileo,  tod  with  which  that  philoso- 
pher firat  obserred  the  planetary  disks  and  Juiuter's 
lonr  moons. 

This  haa  a  plano-coacare  or  double-concare  eye- 
glana,  so  that  the  image  is  not  inverted  and  little  light 
is  lost,  thus  securing  great  distiuctness.    See  Lkns. 

The  ol^ect-f[laS8es  ai-e  now  made  aehninatic,  and 
are  adjusted  simaltaneously  to  the  same  focus  by  a 
niilled-headed  screw  between  the  two  tubes.  Th<>8e 
are  usually  made  of  hard  mbber,  ivoiy,  pajuer-mach^, 
or  mother-of-pearU  so  as  to  present  an  ornamental  ap- 
pearance, the  use  of  the  instrument  being,  in  conse- 

Suence  of  its  limited  magnifying  power  and  narrow 
eld,  principally  confined  to  the  interior  of  buildings. 
A  lar^r  and  superior  glass  of  similar  appearance 
is  used  in  military  field  service.  (See  Field-olass.) 
It  is  aometimes  provided  with  a  diagon^  oUect-slass 
having  a  mirror  within  the  tube  at  an  angle  of  4S° 
with  tts  axis,  so  as  to  show  objects  without  appar- 
ently being  directed  toward  tliem. 
G^e-ra-hat.    A  folding  hat  of  felt,  silk,  or  fur. 
Too  crush  ;  to  fold  fiatly  under  the  arm. 
The  eodted;  the  brim  cocked  up  against  the  side- 
crown. 

8m  O.  Uoji,  iDKllsh  patent  iMO,  1884. 
J.  T.  Tyler,  12,4&,  1849. 

Qlhoi,  French  Mtent,  fig.  17,  Plate  22,  Brerete  d'InTentlona, 
Vol.  IIL  Lol  de  '44. 

Op'e-ram'e-ter.  An  attachment  to  a  machine 
to  indicate  the  number  of  rotations  of  a  shaft  It 
conusts  of  a  train  of  gear-wheels  and  pinions  in- 
closed in  a  box  and  connected  to  or  moved  the 
rotating  shaft.  A  finger  on  the  dial-plate  indicates 
the  count. 

Operameters  are  used  to  count  the  revolutions  of 
a  shaft,  axle,  or  wheel,  the  strokes  of  a  piston,  the 
copies  from  a  printing-press,  lengths  of  sneets  from 
a  Foandrinier  or  other  paper-making  machine  or 
cloth  measuring  or  printing  macliine. 

A  common  form  is  the  counter  of  a  printing-press, 
which  hns  a  wheel  for  units,  one  for  hundreds,  and 
another  for  thousands.  As  tliR /j/*deposits  a  printed 
sheet,  the  unit-wheel  moves  forwanl  one  tooth.  The 
complete  revolution  of  this  whfifil  moves  the  one  of 
next  liigher  onler  one  tooth,  and  so  on. 

The  accurate  registration  of  the  nrolutions  of  a 
propeller  or  paddle-wheel  is  a  matter  <^  mach  im- 
portance to  navigators,  and  many  forms  of  openuue- 
ters  have  been  tried  for  this  purpose.  See  Beqis- 
TBE  ;  ARITHMOMETRR  ;  SPEED-GAGE. 

Op'er-aflnB^'ble.  {Surgical.)   One  on  which 


Qpenting'lMU, 


the  patient  is  plared  to  expose  prominently  the  por- 
tion to  be  operated  upon.  In  the  example,  the  taole, 
back,  thigh,  and  leg  supports  have  individnal  vn- 
tical  adjustments  to  support  the  patient  in  any  po- 
sition. The  leg  pieces  luive  also  a  lateral  adjustment 
to  spread  them  apart  for  exaiuinatious  and  amputa- 
tions, operations  on  the  genitals,  in  lithotomy,  appli- 
cations of  the  speculum,  etc. 

Ophl-oleide.  (Music)  A  wind-instnimeDt  of 
metu,  with  keys  and  valves,  and  made  en  mite;  tint 
is,  of  various  sizes  and  compass.  (See  Horn,  /,  Fig. 
2668.)  It  is  the  laigest  brass  wind-instmment  of 
the  trumpet  species,  and  forms  the  bass  to  thatcbti 
of  instruments.    Its  compass  is  3  octaves. 

Ophicleides  are  the  altos  and  basses  of  the  bugle. 

The  bona  ophicleide  is  written  on  the  F-clef,  end 
its  compass  is  three  octaves  and  one  note.  They  are 
in  two  keys,  C  and  B  t^. 

The  alto  ophicleides  are  in  F  and  E  {y;  their  com- 
nasR  is  the  same  as  tiie  bass ;  they  are  written  on  the 
F-clef,  like  horns. 

The  dovhU-bim  ophicleides  are  in  F  and  E  i 
fifth  below  the  bass  ophicleidea  in  C  and  B 

The  bombardon  is  a  fow-pitdud  inatnunentwithoat 
keys  and  with  three  cylinders.  It  differs  haX  little 
from  the  ophid«de. 

Opb'thal-mo-dl-aft-tlin'e-teT.  (Onfua.)  An 
instrument  contrived  by  Landsberg,  a  Hanoverian 
optician,  and  thus  named  by  him,  for  adjusting  the 
optical  axes  of  lenses  to  the  axis  of  vision.  It  con- 
sists of  two  tabes  with  adjustable  plane  glasses,  each 
divided  by  a  central  line.  On  looking  tnrough  this 
instmment  at  a  mirror,  each  eye  views  its  own  image, 
and  the  glasses  are  adjusted  until  the  line  on  the 
glass  as  viewed  in  the  mirror  ia  caused  to  bisect  the 
pupil  of  the  eye.  —  "  Pcggendorf  Annalen,"  VoL  CX 
p.  4S5. 

Oph13ial-mom'0-ter.  1.  {Surgical.)  An  in- 
strument of  the  nature  of  compasses  for  mmsuring 
the  capacity  ^f  the  chambers  of  the  eye  in  anat<Hni- 
cal  experiments. 

2.  {Optic*.)  An  instrument  invented  by  Helm- 
holtz  for  ascertaining  the  true  distance  at  which  an 
object  shall  be  viewed  for  the  accommodation  of 
each  eye.  It  consists  of  two  planes  of  glass  st  ri^ht 
angles  to  each  other,  and  a  signt-tnbe  throu^  which 
they  and  an  object  beyond  them  are  vinwed.  By  ro- 
tating the  glasses  on  their  common  axis  until  the 
two  inisj^s  formed  by  reflection  from  thdr  back  sur 
faces  coincide,  the  proper  point  of  vision  is  asc«r- 
Uined.  —  "  Poggentloif  Ann.,"  Vol.  CXI.  p.  415. 

Oph-thal'mo-BCope.  An  instnunent  for  m- 
specting  the  interior  of  the  eye,  invented  1^  Pro- 
fessor H.  Hehnholtz,  and  described  by  him  in  1851. 
He  attributed  the  ^fficulty  experienced  in  viewing 
images  formed  on  the  retina  to  the  fact  that  the  re- 
fVactive  humors  of  the  eye  cause  it  to  be  focused  st 
the  precise  point  e  where  the  object  forming  the 
image  is  placed.  In  order  to  obviate  the  diffindty 
thus  arising  he  employed  a  piece  of  plate^Uss  as  a 
mirror,  by  wliich  the  nys  from  tlieotgectareatonce 
both  reflected  and  transmitted. 

In  the  cut,  a  represents  a  candle,  the  rays  of  light 
from  which,  falling  on  the  inclined  reflector  b,  m 
thrown  through  the  pupil  of  the  patient's  e^a  c,  whose 
retina  reflects  the  image  back  in  the  direction  whence 
it  «-as  received ;  the  transparent  glass  plate  permit- 
ting it  to  be  viewed  \n  the  eye  d  of  the  observer. 

By  this  means  the  background  of  ^e  eye  is  illn- 
minated,  enabling  the  observation  of  ite  delicate 
blood-vessels  and  tissues. 

A  great  number  of  forms  of  this  instrument  are 
constructed.  That  of  Dr.  Liebrich  is  probably  the 
stmpIesL    It  consists  t£  a  concave  ciicuhu-  minor 
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of  about  1^  laches  diameter  and  from  8  to  12  iDches 
focus,  having  a  ceDtral  perforation,  behind  which  ia 
amu^ted  a  lens  through  which  the  eye.  illarainat«d 
by  the  rays  from  a  lamp  reflected  into  it  by  a  mirror, 
is  viewed. 

An  instmment  on  the  aame  princiiile,  enabling  a 
person  to  examine  the  interior  of  his  own  eye,  is 
Lulled  an  auto-ophthalnioscope.  It  is  shown  in  the 
lower  portion  of  the  figure. 

Dr.  Knapp's  instrument  consiBts  of  two  centrally 

Cfrforated  pttea,  connected  by  a  handle,  and  having 
rtwaen  them  two  disks  each  with  a  series  of  per- 
fomtions  near  its  periphery  in  which  lenses  are  in- 
wrted,  those  in  the  one  lleing  convex  and  in  the 
other  concave,  so  as  to  form  a  varied  aeries  of  mag- 
nifiers by  turning  the  disk  so  as  to  bring  different 
ones  into  coincidence  over  the  central  opening  in 
the  case.  One  side  of  thfe  case  has  an  annular  con- 
cave miiTor  which  reflects  -light  into  the  eye  while 
it  is  being  examined  by  a  magnifier  or  the  naked 


Axto-opktKaimoitopt, 


eje,  through  the  central  opening.  One  of  the  open- 
ing in  each  disk  is  left  unnlled,  80  that  only  a  single 
lens,  or  no  Ims  at  all,  may  be  osed. 

Oph-thal'moctate.  An  instrument  for  holding 
the  eye  in  a  fixed  position  to  facilitate  operations. 
Such  are  the  ophthalmostato  of  >I%^r,  the  hne  many- 
pointed  forceps  of  Graife,  etc  lliey  have  specific 
names,  such  as  fixation-forceps,  iris-hook,  etc  Oph- 
tAalnwataiam, 

X'thal-mox-Ta'tmin.   {Surgical.)   A  small 
rith  liarbs  like  an  ear  of  barley,  to  scarify  the 
eyelids  in  cases  of  ophtlialmla. 

Op'si-oin'e-tar.  An  instrument  for  measuring 
the  limits  of  distinct  vision  in  different  individuals, 
for  determining  the  focal  length  of  lenses  suited  for 
remedying  imperfect  vision. 

Lchot's  device  consists  of  a  white  thread  placed  on 
a  narrow  rule  covered  with  black  velv^  and  bavins 
an  arrangement  for  indicating  the  points  at  which 
Hu  tiiread  begins  and  ceases  to  be  distinctly  seen 


when  held  in  a  certain  position  with  respect  to  the 
eye.    See  also  Oi^meteh. 

Op^-oal  In'Btni-meilt*.  The  first  ascertained 
opti<^  fact  was  probably  the  propagation  of  light  in 
straight  lines. 

Albnen  tb*  Saneen,  about  k.  d.  1100,  mi  the  flnt  to  det«r- 
mtna  that  tha  rvtbu  is  tho  seat  of  vlaioti,  and  that  light  eomoa 
from  «t«nial  ottjccts  to  the  eye.  B«fbre  hie  time  It  had  bMn 
anlfbrmly  taught  that  nye  ieaaed  from  the  e^e  and  Imploged 
upon  ohiecta.   Euclid  tnikt«d  the  subject  on  that  principle* 

Alhawn  alH>  explained  the  reuon  that  "  «e  h*  liDgle  when 
we  uae  both  eyea  bucauae  of  the  foimation  of  Tlmal  hnagea  on 
ijmmctiical  portiona  of  the  two  retinae."— DawKa. 

He  also  wrote  on  the  reflection  and  refraction  of 
light.  Knowing  that  the  air  increased  in  density 
toward  the  surface  of  the  earth,  he  determined  that 
the  path  of  a  ray  of  light  through  the  atmosphere 
would  be  curvilinear,  and  tlie  apparent  position  of 
the  heavenly  bodies  an  illusion.  He  also  determined 
the  higibt  of  the  atmosphere  to  be  nearly  6U  miles. 
There  were  philosopheni  before  Toiricelli  and  Galileo. 

The  discovery  of  the  lens  is  lost  in  antiquity,  but 
in  its  early  uses  it  was  a  microscope.  (See  Leks.) 
For  telescopic  purposes,  a  combination  of  lenses  is 
required,  —  an  objective  and  an  eye-glass.  This  was 
invented  about  160S  by  Lippersheim  and  by  Galileo, 
^le  latter  turned  it  on  the  moon,  and  saw  the  shad- 
ows of  Uie  lunar  monntains ;  on  Jupiter,  and  discov- 
ered his  Bfttellites  ;  on  Saturn,  and  saw  his  bulging 
sides.  He  supposed  the  planet  to  be  triple,  as  his 
telescope  was  not  of  sufficient  power  to  define  the 
ring.  He  afterward  saw  the  phases  of  Venus  and 
the  spots  on  the  sun.  The  lenecting  telescope  was 
invented  in  several  fonns,  known  as  the  Gregorian, 
Newtonian,  etc  Then  Newton  made  his  discov- 
eries  in  the  reflection,  refraction,  inflections,  and 
colors  of  light.  Achromatism  was  discovered  by  Dol- 
land  ;  afterward  polarization  of  light  by  double  re- 
fraction ;  a  century  later  polarization  by  reflection, 
by  single  refraction ;  depolarization,  and  many  beau- 
tiful phenomena  were  observed,  such  as  the  imed 
rings,  bright  and  black  ctosaes  in  crystals,  unan- 
neu^  and  compressed  glass ;  then  came  the  discov- 
ery that  the  colors  of  soBp-bubbles  were  due  to  the 
thickness  of  the  film,  anti  this  led  to  ascertaining 
the  lengUi  of  waves  of  light.  The  undulatory  the- 
ory was  suggested  in  1664,  and  was  held  in  abey- 
ance by  the  supremacy  of  Newton's  preferred  material 
theory  ;  the  eye  cams  to  be  considered  as  a  camera, 
as  described  by  Da  Vinci ;  later  we  have  reached  the 
kaleidoecope  uie  stereoscope,  the  photogtaphic  cam- 
era and  processes,  the  compound  and  achromatic 
DiieroBcope,  which  is  now  working  a  revolution  in 
anatomy  and  physiology.  See  under  the  following 
heads :  — 


Achromatk  coaawmr. 

Adapter. 

AUdade. 

Altarimetar. 

Altaitmntb  hntiuniant. 

Altimeter. 

AlUecope. 

Altitude  Inetrameot. 
Amlcl's  priam. 
Analyier. 
Animalcule  cage. 
Aperture. 
Apomecometer. 
Aqoatlc  box. 
Aatlgniatiam  appantua. 
Binoda 

Binocular  (Ibm. 
Binocular  mleroacope. 
Binocular  telescope. 
Black-groand  illuminator. 
Bunting  glaM  or  mirror. 
Camera-lucida. 
Camen-obecu  i>. 
Camera-pbiitagraph. 
CamnarBolar. 


Catadloptie  appaiatoi. 

Catopter. 

Catoptric  ciatnla. 

Catcq>trle  dial. 

Cloth-prorer. 

Collimator. 

Compound  mldOKape. 

CompTHBOrium. 

Conilknaer. 

Condenring-Iena. 

Dark-well. 

Dlagona]  e;e-piee«. 

Diamond-mleroecope. 

IHaphngm. 

Dtaphragm-plate. 

DIatom-prirai, 

Dlebroeoops. 

Dloptia. 

Bloptrto  light. 

Mpleldoerape. 

Plpplna-tube. 

DlmecUng-mlBpMMqw. 

Doable-botUed  mfcTMoi»c> 

Doublet 

Diav-tnbs. 


Digitized  by 


Google 


OPTICAL  SQUARE. 


1564 


0RBIT-8WEEPEB. 


DyaaetliioiMUff. 

Optlgnpb. 

Djaameter. 

Optonwtv. 

Englicope. 

Oxr-hjdnwm  mkroMope. 

Parabolic  iTlumlnatw. 

frw  due-prism. 

Par^bolte  nflectot. 

■r<aotor> 

Penpeotl tb  glen 

Polarlaeope. 

Polarber. 

SMdfglHi. 
Fhular. 

PolariilaK.*p  pantw. 

Polemoicape. 

FbUnf4alw. 

Po^tln  eje-pteoo. 

Prism. 

Fttldsr. 

pMttdoMope. 
Qnvlraat. 

Kice-glaM. 
Runiden'a  eye-pleoa. 

OtJipUe  mkroaeope. 

Orawlng-aUde. 

Iteodinx-glaM. 

H%iul-ittgiilflvr 

Kefleetlng-ebck. 

HBliwneteT. 

KeSeetor. 

Haliojcope. 

Ilefnctlng^lrale. 

Helloit&t. 

Re  peadnc -circle. 

'Scope. 

UeUotiope. 

Uoriioo.  ArtUeU 

feotoMope. 

Hariwa-glus. 

Sector. 

Ulamliiitar. 

Soztant 

lader-glaM. 

SKIe-refleotor. 

Indicator. 

StIUe. 

Sdar  camera. 

Jdntwl  mJcroaoope, 

Solar  ej'e-pleoe. 

KiMMopa. 

Sol  ir  microscope. 

Leu. 

HpectnMcope. 

Level. 

8pecttclo-M*- 

Ueberkahna. 

SpKUolet. 

Llnen-prover, 

Specalum. 

LiT»'box. 

Spherical  nlmn 

live-trap. 

Splder-llne. 

Lorgnette. 

Spot-leas. 

Loeenikl  mieraeeape. 

Spy-glaes. 

Lnoette. 

Stage. 

S  Uze-mlcromeler . 

HeguMter. 

Stage-plate. 

Uegueope. 

Stereoscope. 

Uerldlu-cirele. 

BtrlK-detector. 

BUcKunetef. 

Submarlae  teleeeops. 

WeroscopA. 

Telnoscope. 

UcrMpeotroaoope. 

T^lelooDOgTapb. 

Mirror. 

Telemeter. 

Hodemtor. 

Teleaeope. 

VoDoculu^  DilcToscope. 

TBTrce  trial  ej^e- piece . 

Multiplylng-glasa. 

Terrestrial  rnfrirlini  TilTnni 

Naadcml  IniUotor. 

TheodoUU. 

NenUve  eje-pl«c«. 

TonrmaUna. 

Nobert'a  teM-plato. 

.  TnniU. 

Now-plece. 

Triplet. 

UnlTareal  hntmiMBt. 

Object-flmler. 

OetMt. 

TandUkkat. 

Op*qiie-<Uek  molrcr. 

Watchmaker'e-giaai. 

Open-glaw. 

Whlte.eloud. 

Optometer. 

Zoophf  tft4roagb. 
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Op'U-oal  Square.  A  reflecting  instnimeot  used 
by  surveyors  and  othera  for  IftTing  off 
linea  at  right  angles  to  each  other.  It 
oonsiats  of  a  box  containing  two  plane 
mirrora,  set  at  an  angle  of  45°  with  each 
'  other,  so  that  the  image  of  an  object  re- 
flected from  one  mirror  to  the  other  will 
form  an  angle  of  90'  with  its  tnie  posi- 
tion, indicating  the  correct  direction  in  which  a  per- 
pendicuhir  offaet  to  the  main  line  shall  be  measured. 
See  also  Sdrvevino-cross. 

Op'tl-oal  Tol'e-graph.  1.  A  semanhorio  tele- 
mph.  One  whose  signals  are  fonned  oy  altering 
the  relative  position  of  its  indicaton  or  by  differing 
combinations  of  colon. 

3.  An  electric  telegraph  of  the  needle  or  pointer 
claas.    See  Semaphore  ;  Elrcthic  Teleqkaph. 

Optl-oal  Tojm,  Soeuaa,  ud  BPIooti.  See 
ander  the  following  heads ;  — 


Anortbaaoope. 
Aitromara. 
Camera- 1  ncMa. 
Oaraera-obeenia. 

Chart. 

Cbromaacope. 

Chromatrape. 

Coemonma. 

ConiKWphere. 

Dionma. 

UMaeled 


DlMolTlng-vtows. 

Bnorthoecope. 

Oeorama. 

Olobe. 

Ilomscope. 

KaleldoMmpe. 

LoRotrope. 

MaKlc  Union. 

Hap. 

Harinonuut. 
HstamoipboKope. 


TIrMIS. 
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JIyri«B».  BlbbaMMr. 
HyriOMnpa.  SeetloB. 
Orrenr.  BekvUeoB. 
PMumoMU  StenonMBoaa)^ 
PuwtenoiaM  Stenoae^ve. 
Phaotaseope.  BtereopUeoa. 
PbaataamaRoda.  Btroboeoopt. 
Pbenakiitoecops.  Teitortan. 
Phosphoroeoope.  Terresphere. 
Planeterinm.  Terrestrial  glab& 

Plaolapbere.  Tfaaomatrapa- 
Plot.  Eoetn^. 
rieiidoacope . 

Op'ti-graptL  (flptia.)  A  form  of  camera  rati 
for  the  pur|x>se  of  copying  landscapes.  The  ray) 
from  the  object  to  be  drawn  are  re- 
flected from  the  plane-mirror  a  through 
the  olgect-glass  of  the  instrument  to 
the  speculam  e,  and  thence  through 
the  eye-^ass  d  to  the  eye, at  e.  At  / 
is  a  piece  of  {Miraltel  heed  glass  with  a 
small  dot  on  its  center  exactly  in  the 
focus  of  the  eye-glass  d. 

For  use,  the  drawing-board  to  which 
the  telescope  is  attached  is  clamped  to 
a  table,  no  that  the  surface  of  the  mir- 
ror a  may  be  ncarlv  parallel  to  the  ob- 
joct,  and  the  pencil  jilaced  on  any  part 
of  the  paper  where  it  is  desired  to  com- 
mence. 

The  eye  is  then  placed  at  the  apo^ 
ture  of  trie  eye-tube,  and  the  mirror  so  ^ 
inclined  as  to  bring  the  small  dot  on  /  ~' 
on  some  {larticular  part  of  the  image  of 
the  objeut,  and  the  telescope  adjusted  rTjg^i^l. 
to  distinct  vision.     By  moving  the 
hand  holding  the  pencil,  the  dot  seen  in  the  field  of 
Uie  telescope  is  pained  over  the  outlines  of  the  olqect, 
which  are  at  the  same  time  traced  on  the  paper  by 
the  pencil. 

The  drawing  may  be  made  larger  or  smaller  by 
va^ing  the  distance  of  the  telescope  from  the  paper. 

Op-tom'e*t6T.  An  instrument  for  tryii^  the 
length  of  vision  in  adapting  spectacles  to  the  eye. 

It  conaista  of  a  rule  to  which  a  tdidtng  upright  it 
attached.  This  contains  the  test  type,  and  is  first 
held  aa  near  as  possible  to  the  cornea  and  afteTvard 
gradually  removed  until  the  nearest  point  of  distinct 
vision  is  found.  In  another  form,  the  rule  is  divided 
by  a  longitudinal  line,  which  is  viewed  thnnigh 
two  of  several  adjacent  slits  on  the  slider,  when  st 
the  proper  distance  from  the  eye  the  line  appears  to 
form  two  intersecting  lines.    The  distance  of  the  ap- 

Srent  iioint  of  intersection  is  marked,  indicating  tut 
\al  distance  required  for  the  lens.    See  also  Opsi- 

0  METER. 

O'pns.    A  reticulated  maaoniy.    See  Masokkt. 

Or'a-to-ry.  (ArchUeeture.)  A  room  in  a  private 
house  set  apart  for  prayer.  It  differs  from  a  chapel 
in  not  eontauiing  an  altar,  nor  can  mass  be  cele- 
brated in  It.  —  Cakok. 

Or'blt-awoep'er.  Invented  by  Aiir,  to  follow 
the  inclined  path  of  a  comet  or  planet.  It  resembles 
a  Gt-rraan  equatorial,  the  polar  axis  of  which  is  of 
greater  lengtn  than  usual,  and  which  worfts  for  some 
distance  at  its  upper  end  in  a  tubular  bearing.  The 
declination,  or  cross-axis,  carries  at  one  end  a  codb- 
terbnlance,  and  at  the  othur,  not,  aa  in  the  lenlsr 
equatorial,  a  telescope,  but  a  smul  trunk  in  which 
a  second  and  smaller  cross-axis  turns ;  to  one  end  of 
this  is  attached  a  counterbalance,  and  to  the  other 
end  the  telescope.  By  giving  a  proper  position  in 
rotation  to  tlie  first  cross-axis,  any  inclination  of  the 
second  cross-axis  to  an  astronomical  meridiait  inar 
be  obtuned,  and  the  inclination  of  the  circle  in  wbiui 
the  telescope  will  sweep  will  correspond  and  may  ba 
made  to  coincide  with  the  definite  line  on  the  celes- 
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Motqtitt,  ft  ipvTow-hftwkitMOUM  mooaqaet. 
FoM^oN,  ft  hftwk,  maft  heaVT  piece  orordnuiee. 
r«moto  (Ital.)i «  taftwk,  wm  &  mall  pistol,  «to. 

Fig.  3407  shows  a  form  of  timber  carriage  by 
whicTi  t  gun  may  be  trained  to  all  points  of  the 
oompaas,  witboat  being  pivoted  or  placed  on  a  circn- 

Flf.840e. 


tial  sphere  in  which  the  comet  is  to  be  sought.  — 
O.  C'hahbrrs. 

Or'der.  {Architecture.)  The  different  modes  of 
architectural  treatment  adopted  by  the  ancients  in 
constructing  their  public  edifices  and  buildings  of 
the  higher  ciswi  are  denominated  orders.  Tbe^  are 
Qsnally  se[iarated  into  five,  priucipally  distinguished 
from  etch  other  by  the  proportions  of  their  columns 
and  the  kind  of  <»pital8  employed,  but  also  b^  the 
relative  pro]>ortiona  and  decorative  {wrts  of  their  en- 
tablatnrRs,  as  well  as  other  minor  featnrea.  They 
are  known  as  the  Doric,  Ionic,  Corinthiau,  Tuscan, 
and  Composite. 

The  Tuscan,  so  called,  would,  however,  seem  to 
be  but  a  debased  form  of  Doric,  while  the  difference 
between  the  Corinthian  and  Composite  ia  but  alight, 
and  not  in  favor  of  the  latter,  the  copy. 

They  may  be  divided  into  three  classes,  according 
to  their  capitals  ;  those  of  the  Doric  and  Tuscan  con* 
siating  simply  of  an  echinus  and  abacus,  the  shaft  of 
the  Dorii*.  column  being  fluted  and  having  no  base, 
while  that  of  the  Tuscan  is  plain  and  provided  with 
a  base.  The  capital  of  the  Ionic  \a  distinguished  by 
its  volutes,  the  shaft  is  fluted  and  has  a  base.  The 
Corinthian  and  Composite  capitals  are  of  the  foliaged 
class,  having  volutes  at  the  angles  of  the  abacus, 
those  of  the  Composite  being  the  larger,  leading  to 
some  change  in  tne  foliation  ;  the  shaft  of  each  is 
fluted  and  has  a  base. 

Ord'iuuioe.  A  class  of  fire-arms  too  laree  to  be 
fired  from  the  person.  See  Cannon  ;  AIostar  ; 
Battesy-oun;  Howitzeb;  etc.  See  list  under 
Weapons. 

When  hawks  were  supplanted  by  fire-arms,  the 
names  of  the  birds  of  prey  were  transferred  to  the 
new  weapons. 


lar  track.  The  foundation,  or  chassis,  is  composed 
of  timbers  framed  together  in  the  form  of  n  cross, 
and  having  grooves  1/  D'  cut  in  their  upper  sur- 
face. In  these  grooves  tlie  legs  of  bolsters  C  D  run 
on  casters,  or  slide  on  greased  runners.  The  bolsters 
support  the  bed  A,  on  which  the  carriage  B  slides 
out  and  in.  Theplanof  mouDtingisadantedforiue 
in  earthworks  and  extemjtorized  fortificationa, 

Ericsson's  gun-carriage.  Fig.  3408,  ia  for  working 
guns  on  shipboard  in  rough  weather,  and  is  designed 
to  check  the  movement  of  the  carriage  instantly, 
either  in  its  recoil,  or  when  swayed  by  the  motion 
of  the  ship.  A  is  the  gnn-carriagt:,  and  B,  a  slide- 
frame  on  which  the  carriage  mns.  ^  is  a  wheel 
with  cogs  on  its  periphery,  which  runs  the  gun 
out  and  in  by  means  of  guirs  worked  by  lever  L. 
if  is  a  nipper  on  the  side  of  the  carriage,  which 
serves  to  lock  the  lever  L  and  stop  the  motion  of 
the  gun  in  case  of  a  lurch  of  the  ship. 

Several  devices  are  in  use  to  take  up  the  recoil  of 
gnns,  by  robber  or  spiral  metallic  springs,  com- 
pressed air,  etc. 

Some  of  the  gun-carriages  devised  Captain 
Ericsson,  and  in  use  on  the  monitors,  are  ao  easy  of 
operation  that  in  case  of  necessity  one  man  can 
manipulate  a  gun  weighing  25  tons.    See  Turb£T. 

Stevens's  mode  of  operating  heavy  guns,  designed 
to  obtain  security  for  the  guntirrs  while  loading,  is 
by  elevating  theoreech  and  depressing  the  muzzle, 
until  the  '^ece  stands  at  an  angle  of  30",  or  there- 
abouts. The  chaive  is  then  inserted  through  a  hole 
in  the  deck,  if  on  snipboard,  or  from  below  the  top 
of  the  ^rapet,  if  mounted  in  a  fortification  m  bar- 
beiU.  Tor  heavy  guns  the  rammer  is  worked  by 
steam-power. 

This  plan  of  loadiugwas  tried  on  the  "I^augatuck," 
a  small  iron-clad  presented  bv  Mr.  Stevens  to  the 
T7nited  States  government,  lie  I^rrott  gun  mount- 
ed on  this  vessel  burst  while  she  was  engaged  wi^  the 
Confederate  forts  on  James  River.  The  disaster  was 
supposed  by  some  to  be  the  result  of  the  manner  of 
loading,  as  affordinft  the  shot  a  chance  to  slip  fo^ 
ward  after  being  driven  homt. 

Eads's  system  of  working  harbette-gnns  consists 
in  removing  the  piece  bodfly  below  the  parapet 
while  loading,  and  only  elevating  it  to  position  at 
the  moment  of  firing. 

Fig.  3409  shows  a  carriage  for  operating  a  gun  in 
this  manner.  The  recoil  of  the  gun  when  fired  com- 
presses air  in  cylinder  a  by  the  pressure  of  piston  b. 
when  the  piece  is  loaded,  a  valve  is  opened  which 
allows  the  restoration  of  the  gun  by  the  expansion 
of  the  air. 
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Steam  or  water  prestare  may  be  sabstituted  for 
that  of  compreBMd  air.   The  carriage  U  tmined  hor- 

tig.  sua 


illustratetf  in  Fig.  S412.  The  gnn-canUge  is  formed 
in  two  partD,  the  upper  section  swireliiig  upon  the 
lower  sectioDS,  and  u  supported  on  an  at^jOHtable 


Eadt't  Om-Q^agt. 

izoQtally  in  the  usnat  manner,  whether  the  gun  be  ^ 
in  a  raised  or  depressed  position.  i 
Fig.  8410  is  a  plan  of  elevating  heavy  shot  to  the  i 
gun-muzzle.    The  ball  is  placed  in  a  cradle  upon  a 
telescopic  stem,  which  is  extended  by  internal  steam- 


pressure  from  below.  As  it  rises,  the  yoke  on  the 
cradle  catches  below  the  muzzle  of  the  gun,  the  front 
stop  is  depressed,  the  pivoted  cradle  tilted,  and  the 
ball  rolls  into  the  bore  of  the  gun. 

Fig.  8411  is  a  plan  for  operating  guns,  in  which 
the  piece  may  swing  about  the  muzzle,  as  a  pivot, 
when  the  gun  is  in  battery,  so  that  a  port-hole  about 
the.  size  of  the  muzzle  may  be  snfflcieut 

In  the  Ilgara,  the  chsHin  and  carriage  are  movfld 
by  revolutJoli  of  this  L-mii k-Blmf t  6.  To  elevate  or 
d^iwi  the  bneoh,  the  hollow  mrew-eoUitr  m  m 
iha  shaft  d  ifl  thnmu  into  and  by  Inw  connec- 
tion th^brppch  19  Hwungupwanl.  The  mllarM  l^lolt 
out  of  gear,  i\ikit  the  chasaiu  anil  carringn  smaag  AAb- 
ihXf  mil  rotiiniiij  the  muule  w  »  fi^t^  pc^t 


ItitHmft  FJa>/or  opaating  AAonltc. 


chasris,  the  whole  being  raised  and  lowered  by  steam- 
power,  and  also  supported  on  hydroatatic  cylindeta 
/)  D,  which  control  the  descent  of  the  platform  and 
its  earring.  Sliding  hatchways  are  opened  and  closM 
by  the  raising  and  lowering  of  the  gun-platfonn.  The 
vessel  has  do  port-holes,  and  the  guu  is  lifted  above 
the  balwaiks  when  it  is  to  be  fired. 

Monerieff's  counterpoise-carriage  elevates  the  gun 
above  its  pumpet  by  the  weight  ^  the  front  part  ot 

Kg.  8U8. 


jP  OM-dicria.  Thenr- 
'  pur  nd  fimraid  |«n 
lif  thaokniiigeis  inade 


Sadi'$  Or^wmet' Operator  (MMmmM  PorUHoU). 


gnnrecoifs.  SeeOnt- 

carhiaqk. 

a  is  the  shield  through  which  the  port-hole  is  made,  i    Fig.  S413  shows  a  mode  of  operating  heavy  gnos, 
Winan's  mode  of  loading  guns  on  gunboats  is  I  invented  by  Mr.  Perley  of  Kew  York.    The  weight 
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of  gun  g  «nl  cwriage  /  is  borne  by  a  hydraulic  pis- 
ton, working  io  a  cylinder  below.  The  recoil  of 
carriage  /  expels  water  from  the  water-chamber  at 
the  rear,  and  when  water  is  forced  back  into  this 
chamber  by  the  pomps,  the  gaii  is  nmnltaneoosly 
ran  forward  and  the  breech  raised  to  its  proper 
position  for  firing. 

Orft-ap'pa-ra'tOB.  (MOallurgy.}  The  methods 
of  treating  ores  are  described  ander  various  heads, 
whkh  are  assembled  under  Metallvkoy;  Furnace; 
Mill  (which  see).  The  methods  are  dry,  uxt,  hot, 
etc.  Otherwise  classed,  tliey  may  be  iruthers,  grind- 
en,  iUtmp$,  milU,  etc.  Or  they  may  be  mriera, 
which  act  by  wet  or  dry  processes  to  save  the  more 
▼aluable  from  tlie  coarser  particles ;  such  are  vxiahera, 
Jiggtra,  cradles,  coueeiUratort,  aepartUors.  Acting 
by  heat,  they  may  be  blasl,  smeliing,  calcining,  dt- 
$uJphurising,  oxidizing,  reducing,  roatting  furnaces. 
Using  quicksilver,  they  may  be  pans,  barrtla,  amal- 
gamaton,  arrtatrcu,  etc.  See  under  these  heads  and 
the  lists  <]Uoted  above. 

Ora-oal'oln-lng  Fnr'iuoe.  A  Toa$ting  furnace 
for  ores.  One  in  which  ore  is  reduced  to  &  friable 
state ;  the  heat  at  the  same  time,  as  with  souie  iron 
ores  with  argentiferous  pyrites  and  many  others, 
driving  off  certain  volatile  matters,  sucli  as  sulphur, 
carbon,  arsenic,  phosphorus,  autimony,  etc. 

An  oxidizing  furnace,  which  reduces  the  metal  in 
the  ore  to  a  metallic  calx. 

Calcining  or  roasting  furnaces  are  of  various  kinds : 
reverberatoty,  Tevolvuig  on  horizontal  or  rertlnl 


II|.8U4. 


ore  and  salt  is  fed.  h,  agitator-frames  biiilt  ipto  the 
masonry  of  the  arch.  The  hearth  e  has  a  slightly 
conioitl  surface,  and  ia  made  of  lire-brick  set  on  end 
on  a  cflst-inm  shell.  The  bed  /  is  also  of  refractory 
clay.  The  furnaces  gr  y  are  on  each  side,  and  the 
products  of  combustion,  afUr  traversing  the  flue, 
pass  by  the  duct  h  to  the  chimney.  After  calcina- 
tion, the  ores  pass  by  the  spout  i  to  the  chamber  j. 
The  stem  of  the  hearth  is  stepped  in  a  block  on  the 
floor  of  the  emit  k,  being  revolved  hy  the  wheel  and 
worm.    See  RoAeriNa-FUBKACB  ;  Silves-hill. 

Ora-con'oen-tra'tOT.  {Mining.)  A  device  to 
sort  ores  according  to  richness,  or  to  separata  the 
metallic  portions  of  powdered  ores  from  the  gangue. 

The  processes  are  two,  the  dry  and  the  wet. 

The  dry  is  illustrated  by  Krom's.  (See  CONCBN- 
TBATOB.)  In  this  the  powdered  ore  in  a  thin  stra- 
tum u  exposed  in  falling  to  a  sheet  of  air  in  motion  ; 
this  blows  the  particles  to  a  greater  or  less  distance, 
according  to  their  comparative  richness,  the  quantity 
of  metal  in  each  detenuining  the  relative  weight 
Heavy  particles  fall  down  in  oppositiou  to  the  blast ; 
portions  less  weighty  are  driven  somewhat  out  of 
their  course  and  fall  over  a  division  board ;  light 
parts  are  blown  away  as  dust  Screens  aid  in  sep- 
arating. 

This  device  is  shown  in  Fig.  8416,  as  also  in  Plate 

XXXI V.  As  each  prcgection  on  the  trip-wheel  comes 
in  contact  with  the  pin,  the  lever  is  thrown  back 
and  the  bellows  carried  down.  The  pin  being  passed, 
the  rubber  spring  connecting  the  lever  with  another 


Hi.  MIA. 


axes.  The  furnace  shown  in  Fig.  is  used  at 
Constante,  Spain,  for  the  roasting  of  the  argentifer- 
ons  ore,  which  consists  principally  of  antimonial  sul- 
phides of  silver  disseminated  in  gauges  consisting 
chiefly  of  sulphate  of  baryta,  and  in  combination 
with  arsenic,  iron  iTritea,  galena,  and  sulphide  of 
copper.  The  hearth  or  table  «  is  14  feet  in  diame- 
ter, and  makes  four  revolutions  per  hour,  in  which 
time  the  furnace  consumes  about  130  pounds  of  piue 
wood,   cis  the  hopper  through  whicli  the  charge  of 


fixed  pin  rarriss  hack  the  lever  and  bellows,  repeat- 
ing the  operation  for  every  tooth  on  the  wheeL 

Plate  XXXIV.  represents  a  mill  arranged  for  crush- 
ing and  concentrating  orea  by  Krom's  dry  process. 
The  mill  is  preferably  built  on  a  hillside  or  steep 
slope,  so  that  the  ore  may  be  delivered  directly  into 
the  third  story,  where  it  is  fed  to  the  jaw-crasner  a, 
by  which  it  is  broken  into  small  fiUgments,  and  falls 
on  to  an  inclined  screen  b,  where  that  portion  which 
has  been  cnishcd  suffldenUy  fine  is  separated  and 
conveyed  by  a  chute  to  the  elevator  e  ;  the  coaner 
portion  goes  to  the  firat  pair  of  cmshing-rolls  d, 
where  it  is  farther  broken  up,  and,  falling  on  a  sec- 
ond screen  t,  the  finer  parts  are  carried  through  an- 
other chute  to  the  elevator,  the  coarser  pieces  being 
transferred  to  the  second  crushins-rolis  /,  which 
complete  the  crushing,  and  deliver  all  the  remainder 
to  the  elevator. 

In  this  way  the  portions  which  have  been  broken 
sufficiently  small  are  not  sul^ected  to  the  farther 
action  of  the  rollers,  the  formation  of  an  excess  of 
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fine  stuff  is  prevented,  and  a  less  nmount,  corre- 
sponding to  tfie  lesser  capacity  of  eacli  [Hiir  of  rolls, 
milch  Buccessivety  increase  m  fineness,  remains  to 
be  traated. 

Thn  whole  masa  of  broken  ore  is  conveysd  by  the 
elevator  to  the  upper  floor  of  the  building  and  oeliT- 


ered  by  'the  chute  to  the  first  screen  g,  where  such 
.as  is  still  too  coarse  is  conveyed  by  the  uipe  h  back 
to  the  rolU  to  be  recmshed,  and  that  which  passes 
the  meshes  of  this  screen  falls  into  the  second 
screen  i ;  the  pietwa  which  fail  to  naM  through  the 
larger  end  of  this  screen  constitute  the  first  or  coarsest 


tig.  «14. 


Rotary  Orr-ConetiUmoT. 


grade  of  ore  for  concentration,  which  flows  into  one 
of  ikta  bins  /,  three  iu  number,  on  the  third  floor. 
The  second  mde  is  obtained  from  the  end  of  the 
third  screen  Te,  while  that  which  paases  through  its 
meshes  constitutes  the  third  or  finest  grade ;  each 
of  these  flows  to  its  appropriate  bin,  whence  it  is 
delivered  to  separators  m,  one  for  each  grade,  on  the 
floor  below. 

^e  concentrated  ore  and  tailings  from  the  sepa- 
rators are  conducted  by  separate  paasages  to  the  floor 
below,  the  former  beiuf^  received  in  bags  or  bins  and 
the  latter  in  cars  preparatory  to  removal. 

The  dust  made  in  crushing  and  separating  is  con- 
ducted through  piped  leading  to  the  ncrecning-cham- 
hn;  into  the  top  of  which  enters  the  laige  pipe  n  of  ' 
the  oxhaiist-fau  o,  which  causes  a  gentle  dralt  from  , 
all  parts  of  the  building,  so  that  the  dust  arising 
from  the  crushing  as  well  as  the  screening  is  all 
ultimately  conrt^yed  to  the  settling-chamber  p.  The 
design  is  only  to  remove  the  flowing  diut,  leaving 
the  neavier  particles,  which  may  be  susceptible  of 
farther  concentration,  behind,  la  the  case,  however, 
of  gold  and  silver,  the  fine  dust  in  the  chamber  may 
be  preserved  for  future  treatment  if  of  sufficient 
value ;  otherwise  it  may  be  conducted  directly  out 
of  the.buildiug. 

Fig.  3416  is  an  ilhistration  of  the  %oet  process  oi 
concentrator.  The  circular,  concave,  grooved  disk 
has  a  continuous  rotary  motion.  The  ore  and  water 
are  received  at  the  center  and  carried  by  centrifugal 
force  to  the  periphery  of  the  di^k,  the  heavier  parti- 
cles settling  iu  the  riffles.  The  debris  is  separated 
1^  the  current  and  constant  af^tatum,  is  carried 
out  by  the  sluice  transversely  across  the  disk  to  the 
center,  and  is  discharged  through  openings  into  the 
stationary  circular  sluice  below  ;  the  sulphurets  are 
discharged  b^  »  plow  at  the  periphery  of  the  disk  into 
another  stationary  circular  sluice  below. 

In  Vamey's  apparatus,  the  pulp  in  passed  from 
the  hopper  to  the  pan,  which  is  horizontally  oscil- 
lated bv  a  cam  and  recoil  spring.  By  the  inclmatioQ 
of  the  aisk  forming  the  floor  of  the  pan,  the  motion, 
and  the  flow  of  the  water,  the  lighter  and  heavier 
particles  are  assembled  od  the  respective  sides  of  the 
radial  strips  which  divide  the  aisk  into  sectional 
compartments.  The  trough  beyond  the  periphery 
of  the  disk  is  divided  in  line  with  the  strips,  and 
has  openings  on  each  side  of  the  di^'isions,  which 
conduct  the  respective  qualities,  thus  sorted  by  their 
relative  graviUes,  by  separate  channels  to  their  dis- 
tinct receptacles,  the  lighter  beiug  discharged  cen- 


trally to  the  waste-pipe,  and  the  heavier  particles  of 
ore  being  collected  in  a  circular  series  of  boxes  plai.-«l 
one  below  each  discharge. 

Other  Torieties  might  be  cited. 

Ore-oroah'er.  A  mill  for  breaking  ores  into 
small  {neces  for  farther  treatment.  Usually  a  pre- 
liminary breaking  preimratory  to  atampitig. 


Us.  8417. 
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Fig.  3417  shows  three  forms  of  the  Blake  ore  nrnl 
stoae  crusher.  In  each  fi^re  the  parts  are  repre- 
sented in  position  as  they  would  be  seen  by  remov- 
ing one  side  of  the  frame  A.  a  is  the  crank,  b  is 
a  pitman  or  connecting  rod  which  operates  the  lercr 
e.  This  lever  has  its  fuicrum  on  the  frame  at  d. 
L'pon  the  lever  stands  a  vertical  piece  «,  against  the 
top  of  which  the  toggles  /  /  have  their  bearings, 
forming  an  elbow  or  toggle-joint,  g  is  the  iixed  jaw 
against  which  the  stones  are  crushed.  This  is  bed- 
ded in  zinc  against  the  end  of  the  frame,  h  is  the 
movable  jaw,  pivoted  at  i  and  swineiog  back  and 
forth  by  every  revolution  of  the  crank,  j  is  a  rub- 
ber spring  which  oiteiis  the  jaw,  and  ib  is  a  wedge 
which  regulates  the  degree  of  closure  of  the  jaw. 

The  jaws  are.generall^  set  about  1^  inches  aijut 
at  the  bottom,  and  the  vibration  of  the  moving  jaw 
amounts  to  about  one  fourth  of  an  inch  at  the  bot- 
tom, being,  of  course,  much  less  toward  the  pivot. 
The  full  power  of  the  engine  is  exerted  to  move  the 
jaw  through  a  very  small  space  when  the  stone  is 
urge,  and  the  force  is  exerted  through  a  lai^r  space 
as  the  pieces  grow  less  in  size. 

B  shows  a  form  of  the  machine  without  the  lever, 
the  ro<l  on  the  eccentric  shnft  being  connected  di- 
rectly to  the  toggle-levers.  This  is  the  form  of  ma- 
chine most  in  use  in  Europe. 

C  is  a  machine  which  has  a  steam-engine  mounte<l 
on  the  frame.  A  piston-rod  from  the  trunk-cylinder 
connects  with  the  long  arm  of  a  rocking  lever  which 
is  pivoted  between  the  toggles. 

Where  large  fragments  of  ore  are  to  be  crushed,  as 
often  happens  in  mining,  a  large  cnisher  is  sometimes 
introduced  to  break  the  rock  into  pieces  of  moderate 
size,  which  are  then  fed  to  smaller  machines  to  com- 
plete the  work.  Crushers  of  this  class  are  nsed  In 
the  Lake  Superior  copper-mines,  and  at  Freibui^g, 
Saxony. 

The  jaws  of  Blake's  crushera  are  usually  faced  with 
case-hardened  blocks  of  imn,  which  can  be  turned 
over  when  worn,  and  cheaply  replaced  when  this  is 
necessary.  The  jaws  usually  have  coarse  vertical 
fiiTTOwg,  the  elevation  on  one  opposite  the  depres- 
sions of  the  other,  to  prevent  the  passage  of  long, 
slim  pieces  of  rock  ;  but  plain  jaws  may  be  used.  See 
also  Ore-mill. 

Ore-for'naoe.  {Metallurgy.)  A  furnace  for  op- 
erating npon  ores.  The  term  is  general,  but  the 
actual  furnaces  have  specific  names  and  various  con- 
BtructionB,  according  to  the  metal,  its  garigue,  the 
condition,  etc.  Blast,  aUciniiig,  d^lphurizing,  re- 
ducing, roa^iwj,  subliming  furnaces  may  be  men- 
tioned, but  a  list  is  given  under  Furkacr  (whkh 
see).    See  also  Metallurgy. 

Ore-hearth.  {Metallurgy.)  A  form  of  reducing- 
fumace  which  is  without  a  dome,  and  known  also  as 
a/orge.    See  lists  under  Furxace  ;  Metallurgy. 

Or'e-lde.  A  factitious  gold.  See  Oroide.  See 
also  Alloys. 

On-mlU.  A  machine  for  grinding  ore,  in  order 
that  by  comminution  the  metallic  portion  may  be 
separated  from  the  gangtie.  . 

The  plate  on  the  next  page  shows  several  typi- 
cal forma  of  ore-mills,  known  by  various  technical 
names,  such  as  grindert,  dinntegraiorg,  cruahers, 
Mamps,  etc  Other  forms  not  represented,  or  not  as 
fully  shown  as  drarable  in  this  plate,  may  he  found 
noder  the  previous  figure,  the  "  Blake  crusher, 
and  also  under  the  heads  of  Ahaloahator,  Ar- 
rastra,  Chilian-mill,  Pak,  Stamp,  etc 

IiiPMeXZXV.,iMst  page,  Xfcafbnnorialll  known  the 
"  CbUbn."  It  rotatat  od  Im  ownub,  and  alw  nrolvM  anand 
Um  «nitfal  po*t|  timdliii  npon  and  grlndli^  Um  on  In  lH  path. 
8w  alM>  OHnuM-wu. 


£  Ic  a  fbrm  of  polreilKr,  tn  which  a  pMtle  roUa  oa  lt>  uta 
and  travabi  In  a  dreubr  bad  whoM  croM-MCtloD  approaehn  the 
form  ofths  rounded  amUcu  of  the  pwUe. 

C\a  a  batwry  of  two  itunpa,  opeialcd  In  the  prennt  exun- 
pie  by  cnnks,  pneomatk  ipiiDgi  In  the  eyllnder*  shore  th« 
,  atamps  giTing  a  ctvMn  qusUtjr  to  the  hk>v  and  recoO. 
i    i)  u  a  tana  of  crusher  In  vhkh  a  heavy  roller  with  cireum- 
'  fcrentUl  groorea  rotate*  and  rolU  tn  a  rotating  eyllnder,  tlw 
Interior  of  whleh  haa  oorreapondlng  Interloeklng  rtdgee. 

E  hu  an  ecoentrle  toothed  ratur  which  has  a  redprocottng 
rotatloa. 

I  F  has  two  conleat-lkeed  tUakt,  kmd  to  tndlned  shafts,  taav- 
,  log  powerfhl  set  serews  to  adjost  the  wldUi  of  apiee  between 
,  the  dkiks.  The  ore  or  atone  Is  tod  Into  a  ehute,  and,  IhlUng 
;  between  the  Inellnud  disks,  ii  eubjected  to  preasore  as  It  paaant 
Into  the  gmdoally  eontractlng  apace,  and  ts  thus  cmsbed. 

O  has  a  concentric  roller  with  teeth  of  vaiying  rint  as  the 
throat  naiTom,  to  bite  npon  the  ore,  which  to  gradually  coai- 
odnuted  between  the  Jaws  as  the  roller  Is  rocked. 

if  ts  a  form  lltw  eoan  kinds  at  grindlng-milto  for  stock,  cC- 
emtlng  that  the  core  and  shell  lerun  In  Uw  aame  dlisetion  at 
dtflerent  apeads. 

/  has  a  aerlea  of  rerolvliig  cvllndna  with  perflwattona  and 
wlUi  Interior  corrugations;  b  the  middle  one  of  the  aeries  ara 
Iwlls.  The  material  ia  fed  through  the  trunnions  and  discharged 
through  the  holea  tn  the  cyllDden. 

Jta»  a  rocking  bed  and  a  heafy  roller. 

In  X  the  ore  enter*  the  raTolrtng  cylinder  from  the  hopper. 
The  bmrj  Inner  cylinder  roUa  in  and  crashes  the  on  agunst 
tbebotlomortfaaDnteraBe.whlohcont^nBnKrcury.  Thedla- 
charge-QrHnder  U  atlaclied  to  the  outer  cylinder  so  as  to  catch 
any  paroelee  of  metal  that  may  paaa  orer  Ita  edge.  A  current 
of  water  may  flow  through  the  apparatus. 

L  to  a  Wbelpley  and  tltoier's  mill.  It  haa  a  aeriea  of  beaten 
mm  whleh  rerolTe  in  a  casing  and  dash  to  pleeea  the  blocks  of 
copper  ore  which  are  placed  in  the  hopper  o  and  bd  by  the 
corrugated  roller.  A  suction  draft  from  the  hn  n  removes  the 
atnffwhen  It  Is  beaten  Into  dnst. 

Mhos  a  wheel  with  bam  men  revolring  a  ease  with  interlw 
eorrngatlona.  A  ftn  on  the  disk  fltce  of  the  wheel  drirea  out 
the  powdered  on. 

iv  to  Howell  and  llMniay*B  machine  for  crushtaui  qnarti,  bones, 
etc.,  by  the  percnssire  mce  of  the  rotating  prqfMtor  or  by  tbe 
Iminngement  of  the  material  against  the  Inside  of  the  eaae. 

O  is  a  form  of  the  "  Blake  "  cmaber,  In  whleh  the  lower  and 
of  tho  morlng  Jaw  rests  agalnat  the  anti-friction  niter,  and  Its 
upper  end  recelvea  moUon  by  a  cam  turning  tn  tbe  reetangnlar 
opening.  The  concave  fkeee  of  the  Jaw*  are  thua  made  to  raU 
together  with  a  alight  but  powerfiil  moremenl.  See  also  fig. 
S4l7. 

For  list  of  machines  and  appliances  In  this  line, 
see  Metallurgy  ;  Mills. 

The  horizontal  mill  for  grinding  silver  ores  at 
Const  ante, 

Spain,  is  »%.«U8. 
shown  in  Fig. 
3418.  The 
figure  shows 
two  mills,  one 
in  Btfction ; 
each  lias  buhr 
stones,  and  ia 
fed  from  a  hop- 
per a  with  ore 
ground  so  tis 
to  pass  through 
a  sieve  of  a 
gage  of  100 
openings  to 
the  square 
inch.  Pipes 
b  b  lead  the 
ore  to  the 
stones  c  c, 
which  revolve 
in  casings. 
The  runners 
are  suspended 
by  balance- 
rvnds  upon 
t)ie  cock -heads 
of  spindles,  as 
in  grain-mills,  and  are  driven  by  a  system  of  gear- 
ing below,  which  needs  no  particular  description. 
Fig.  8419  is  also  a  horizontsl  mitt  having  a  pur 
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of  slifcbtly  conical  disks  C  D  revolving  in  opposite 
directions, 

Pliny  says  that  "the  on  is  first  broken  up  and 
washed,  then  roasted  and  ^und  to  a  fine  powder." 
This  was  placed  in  a  reducing-ftimace  to  expel  vola- 
tile metals,  and  the  remainder  was  again  ground  and 
farther  reduced  in  crucibles.  He  speaks  also  of 
breaking-inaGhines  used  for  crashing  the  ailex  as 
being  shod  with  pieces  of  iron  weighing  160  pounds. 
These  were  probably  iron-shod  stamps.    See  Gold. 

"  Whata'H  li  wmUent  la  art  iiRwmai 
from  libM and  endmaaM:  lUep  tbe  oak 
Hnat  rink  in  ■tnbborn  ««rtb  Its  nwU  obienn. 
That  IK^M  to  lift  lU  braodHH  to  tbo  Ales: 
Gold  eannot  gold  Appear,  antil  man's  tdl 
DiMlows  wide  tb«  monnUiB'*  hidden  rlba. 
And  dig*  the  duskj  on,  and  br«aka  and  grinds 
Its  gritty  part*,  and  lave*  In  timpld  itrenia, 
WlOk  oft-npeated  toll,  and  oft  In  Are 
IbamatalpariflM:  with  the  flOlgue, 
And  tadkms  procera  oflti  palnftil  work*. 
The  lusty  dckm,  and  the  fteble  die." 

Dm,  Tht  FItea,  1767. 

Ora-TOMtlns  Far'iiaoe.  (Metallurgy.)  One 
for  heating  powoared  ores  to  drive  off  stuphar,  ar- 


>i»siao. 


Btt^fHdt  Fwnaet. 


senic,  and  other  ingredients  amenable  to  this  treat* 
ment,  and  prepare  the  minend  for  farther  opera- 


tions, by  which  the  metallic  portions  are  separated 
from  the  gangue. 

Roasting-fumacee  are  of  various  kinds,  sonic  adapt- 
ed to  special  metals.  See  Copfeb  Fubnace  ;  Roast- 
INO-FURNACE,  etc.,  and  list  under  Furnace. 

Others  are  known  by  their  peculiar  purpose,  as 
degttlphUTtxing,  calcining,  oxidixing,  reaucirtg  fur- 
naces, etc. 

Others  are  known  1^  their  construction,  as  retwr- 
beratorji,  horizmUal,  rotart/,  thaft  fnmaces,  etc 
The  above  are  conaidered  under  their  respective 

heads. 

Fig.  8420  is  a  view  of  the  Stetefeldt  ore-roastins 
furnace,  so  much  used  in  the  silver  districts,  ana 
shown  under  Silver  Mill  in  its  relation  and  posi- 
tion to  the  enuher,  8tamp$,  and  amalgamator.  It 
is  of  the  class  known  as  a  sha/t-funuux,  in  which 
the  finely  powdered  ore  is  mixed  with  certain  chem- 
ical re-agents  and  dropped  into  the  flame,  which 
passes  u^  tbe  chimney.  In  the  case,  for  instance, 
of  operating  upon  the  sulphides  of  silver  mined  in 
Utan,  the  ore  which  has  been  broken  in  the  cmdicr, 
and  reduced  to  powder  by  the  stamps,  is  mixed  in 
tbe  latter  with  a  certain  percentage  of  salt,  and  then 
conveyed  to  the  top  of  the  furnace,  where  it  is  dis- 
tributed by  the  feeder  a  in  a  shower  of  fine  dust  by 
the  sieve  b ;  fallinff  down  the  shaft  c,  it  is  exposed  to 
the  full  effect  of  the  flames  and  heat  rising  from  the 
furnace  d,  for  which  the  shaft  c  forms  a  chimney. 
A  double  decmiposition  takes  place  in  the  shaft,  the 
chlorine  leaving  the  sodium  a^o  entering  into  comU- 
nation  with  the  silver  to  form  chlorme  of  silver, 
while  the  sulphur  parts  company  with  the  silver 
and  unites  with  the  soda  to  form  sulphate  of  soda, 
which  is  readily  dissolved  and  runs  away  in  the  tail- 
ings. The  heat  of  furnace  d  passes  up  the  shaft  c  by 
way  of  an  arch  into  descending  flue  e,  where  any 
metallic  dust  which  is  carried  over  &  subjected  to  the 
action  of  the  flame  from  the  second  furnace  / ;  A  is 
the  air-opening  for  the  supply  of  air  to  furnace  /. 
T^e  chambera  £  it  it,  connectedby  areheat  it,  are  for 
the  cdlection  of  metallic  dust,  and  are  cleaned  out 
from  time  to  time.  I  is  the  chimney.  The  main  body 
of  the  ore  from  the  feed- 
er a  collects  at  the  bot- 
tom of  tbe  shaft  c,  where 
it  remains  in  a  hot  bed, 
and  is  removed  at  in- 
tervals to  the  damping- 
floor  and  the  amnl^ma- 
tor.    See  Silver-hill. 

O  r  e-B  0  p'a-ra'tor. 
A  general  term  which 
indndes  machines  of 
varuniB  kinds  for  sepa- 
rating metallic  ores  from 
the  gangue,  after  pal- 
verization.  They  may 
be  classed  into  wet  and 
dry.  or  the  former  are 
the  vxtahers,  frama, 
cradUa,  Jigffii^  •  nut- 
chines,  etc.  Of  the  lat- 
ter areore-conomtraiora, 
etc.  See  also  list  under 
Metalluegy. 

In  Fig.  3421,  the 
crushed  material  de- 
scending in  regulated 
quantities  from  a  verti- 
cal spoBt  impinges  on 
the  rapidly  rotatingdisk 
S,  from  which  it  is  thrown  off  by  centrifugal  force,  be- 
ingat  the  same  time  sorted  according  tosiieandgravity. 
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the  lighter  portions  falling  farther  from,  and  the 

heavier  nearer  to,  the  disk ;  the  different  sizes  are  |  bellows,  vhich  is  provided  vith  Talres  e  e,  the  open- 


received  in  the  various  grooves  C  C 
of  the  circular  trough,  and  are  swept 
into  their  appropriate  chutes  by 
brushes  DDE  attached  to  amis 
F  F,  which  are  fastened  to  a  circu- 
kr  toothed  ruk  K  E  rotated  b}- 
a  pinion  driven  by  belt  connection 
with  the  main  shalt. 

la  Fig.  3422,  the  broken  ore  de- 
scends from  a  spout  on  to  the  inclined 
sieve  B,  through  the  tneshea  of  which 
an  upward  current  of  air  is  passod 
ftom  the  bellows  (7.  This  is  o[ierated 
by  the  cam-wheel  D,  yokes  D  If 
IT,  and  levers  />* ;  Uiese  latter  ue 
iustable  on  the  wheel  to  regulate  the  working  of  the 


On-StpanitT. 
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inga  of  which  may  be  varied  to  control  the  force  of 
the  blast,  which  requires  to  be  stronger  near  the 
lower  end,  where  the  coarser  particles  collect.  The 
various  sizes  are  discharged  through  different  chutes 
FO. 

Ore-flmeltlng  Far'naoe.  One  for  reducing 
metal  from  its  ores.  See  Blaht-fukitagk  ;  Ibon  ; 
SMELTiNo-FUiiyAOE.  See  tlso  lists  onder  FVRNACB ; 
Metalluroy. 

Ore-stamp.  A  means  of  crushing  ore  by  shod 
beams  verticnilv  reciprocated.   See  Stauf-uill. 

Ore-waah'OT.  (itfetaf/urm.)  A  means  of  sepa- 
rating metal  from  ore  after  tho  latter  has  been  re- 
duced to  powder.  The  slimes  or  metallic  mud  are 
agitated  in/^d^ers,  flowed  over  framu  or  nffUs,  ex- 
posed to  a  atraun  of  water  in  emcaitratora,  or  other- 
vdse  treated  with  water  so  as  to  float  off  the  lighter 
and  less  valuable  portions,  leaving  the  metal  behind. 
See  list  of  machinsa  and  processes  under  Uetal- 

LURQT. 

Gold  is  separated  ftvra  broken  quartz  or  from  sand 
by  nmilar  methods.   See  Qold-washek  ;  Oold- 

KININO. 

Or'gan.  {Miisic.)  A  musical  inNtrument  in  whiuh 
the  notes  are  produced  by  pipes  of  different  lengths, 
shapes,  and  materials,  Bopphed  ^th  air  by  bellows 
ana  operated  by  keys  which  admit  or  cut  off  the 

supply. 

The  dimension  of  the  instrument  is  designated  by 
the  number  of  feet  of  length  that  its  largest  pipe 
measures,  forming  the  lowest  not*;  of  the  key-board. 
Thus,  we  speak  of  an  organ  of  32, 16,  or  8  feet.  An 
instrument  which  possesses  open  JtuU«  of  32,  16,  8, 
and  4  feet,  and  a  pnneipal  an  octave  above  the  lat- 


See  HvsicAL  Iv* 


ter,  has  a  compass  of  8  octaves. 

BTRHMEMTS,  Fig.  8263. 

Large  oTgans  sometimes  have  five  key-lKtards,  one 

above  another. 

The  first,  nearest  to  the  oi^ganist^  is  that  of  the 
chair  organ. 

The  second,  that  of  the  great  organ. 

The  third,  the  bombarde  key-board. 

The  fourth,  the  recitative  key-board. 

The  fifth,  the  echo  key-board. 

Below  these  is  the  pteUU  key-board,  played  by  the 
feet.  The  music  of  the  otgan  is  sometimes  written 
on  three  lines,  the  two  upper  ones  for  the  hands  and 
the  under  one  for  the  pedal  key-board. 

The  organ  of  Jubal  (Gen.  iv.  21),  S875  B.  c,  may 
be  supposed  to  have  been  a  mouth-organ  or  Pandean 
pipes.  His  name  is  associated  with  the  invention 
of  the  harp  and  the  organ,  — stringed  and  wind  in- 
struments —  and  the  same  connection  of  musical 
instruments  Is  maintained  in  the  Book  of  Job  and 
the  Psalms.  In  the  latter  case,  the  trumiiet,  harp 
{of  tico  kinds),  timbrel  (tambourine),  organ,  and 
cymbal  are  Teferre<l  to.  The  Greek  word  6fryiw, 
from  which  our  word  "oigan"  is  derived,  denoted 
an  instrument  of  any  kind,  out  was  more  particularly 
applied  to  musical  instruments.  Acconiing  to  Vi- 
truvius,  organum  was  a  term  applied  to  any  instra- 
inent  requiring  skill  in  its  tise,  while  the  mackina 
merely  required  animal  force  for  its  opetatum. 

The  mouth-organ,  or  Pandean  pipes,  was  expanded 
into  an  instniment  resembling  the  bagpipes,  in  which 
the  air  for  snpnlyiTig  the  pipes  producing  the  musi- 
cal tones  w?3  mown  by  the  performer. 

In  the  "Spiritalia*  of  Hero  of  Alexandria,  who 
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flourished  150  B.  c,  we  fiud  a  deecription  of  an  organ 
blown  by  the  agency  of  a  wiud-mill  which  works  the 
piston  of  the  air-pump.  Its  invention  is,  perhaps, 
to  be  credited  to  Ctesibus  of  Alexaudria,  though  it  is 
likdythatitwasthensaltof  the  gradual  improvement 


An  Organ  blown  by  Wimt-Poujtr,  1£0  £  C 

by  various  rarties  through  the  centuries.  The  recoo- 
Btrnction  of  it  given  in  Fig.  842S  is  by  Woodcroft,  from 
the  text  of  the  "  Spiritafia."  The  descriptions  of  it 
by  Atheiusas,  Vitmvius,  and  Claadian  render  it  cer- 
tain that  the  pipea  were  musical,  and  blown  by  the 
force  of  water,  instead  of  expansible  air-betlows. 
Athenaas  thus  describes  it :  — 

"  And  AlcldM  aald :  '  Bnt  thla  eoglM,  the  hydranlio  orgftn, 
whether  jon  cfaooae  to  class  It  among  atriaeeil  fDBtrumenta  or 
among  ifiod  inatnunents,  is  the  loTentloD  of  a  fellow-countiy- 
maa  of  miDc,  an  AJBxaudriaa,  a  barber  hy  trade,  and  his  naine 
la  CtertbuB.' 

"  And  Ariatoeles  reports  thia  In  hia  book  on  '  Chornaea,'  nj- 
ing :  *  The  qnestlon  la  asked,  whether  the  hydraulic  organ  Is  a 
•trlnjted  or  a  wind  Inatmment.  Now,  ArUh>xenua  did  not  feel 
snre  on  thii  point ;  bnt  It  U  aiid  that  PUto  nhowod  a  certain 
noCloD  of  the  Inrantlon,  miking  a  nightly  clock  like  the  hr- 
dnolle  oncaa,  being  rarj  like  an  enonnoua  hour-glass,  which, 
indeed.  It  resemblesi  It  cannot,  therefore,  be  considered  a 
stringed  Inatrument,  and  one  to  be  played  by  touching.  Bat 
pcrhsps  it  may  be  called  a  wind  instrument,  because  the  organ 
la  intiated  by  the  water  ;  for  the  pipes  are  plonged  down  Into 
the  wjter,  and  vben  the  water  is  agitated  by  a  youth,  aa  the 
axles  penetrate  through  the  whole  oi^n,  the  pipe*  are  inflat^l 
and  emit  a  gentle  and  agreeable  aonnd.  And  this  oi^n  is 
li^e  a  round  altar,  and  they  say  was  Invented  by  Ctealbua  the 
barber,  who  dwelt  at  that  time  In  the  territory  of  Aapendor.  in 
Uie  reign  of  the  second  Ptolemy,  anmamed  Euergetes,  and  they 
n,j  that  he  wm  a  very  eminent  nun,  and  leirtit  a  good  deal 
from  Uawife  Thala.  Trypho.in  his  dlssfrtstlon  upon  flutes 
and  organs,  says  that  Ctetlhns,  Uie  mechanician,  wrote  a  book 
wSxat  tb«  hydraidie.' "  —  From  the  "  Deipnoaophiats ,"  by  Athe- 
nsens,  \. ».  22}. 

A  fuller  description  of  an  organ  of  this  kind  may 
be  foand  in  Titnivius.  An  organ  with  pipes  of  va- 
rying length,  and  apparently  about  10  feet  high,  is 
shown  on  a  coin  of  tne^ntle  Emperor  Nero.  He  was 
much  addicted  to  music,  and  is  supposefl  to  have  also 
soothed  his  mind  by  the  bagpipes.  A  Greek  episrani 
in  the  Anthologia,  attributed  to  the  Emperor  Julian, 
A.  D.  364,  has  the  following  description:  "1  see 
reeds  of  a  new  species,  the  growth  of  another  and  a 
brazen  soil,  agitated  by  a  blast  rushing  from  a  leath- 
ern cavern  beneath  their  roots  and  [iroducing  melo- 
dious sounds,  as  the  keys  dance  under  the  skillful 
filtering  of  a  robust  performer."  The  origin  of  the 
beflows  organ  would  thus  seem  to  have  been  known 
to  the  Greeks  of  the  Eastern  Empire. 

Fig.  3424  shows  several  old  methods  adopted  for 
supplying  wind  to  the  organ  ;  the  arrangement  of  the 
keys  aud  the  manner  of  manipulating  them  are  also 
illustrated. 

J  Is  a  repreaeotatlon  by  Father  Klreher  of  a  Tery  primltlre 
tbm  of  Hebrew  organ,  tbe  "  Haerapbe  d'Aruchln."  In  tbis, 
as  In  otbor  of  the  earlier  organs,  a  leathern  hag  nmd  the  pnr- 
poM  of  the  wtnd-ebest. 


B  is  copied 
from  the  scnlp- 
tures  on  an  ohe- 
lisk  at  Constan- 
tinople, erected 
by  Tbeododua, 
who  died 
896 

C  la  a  pneu- 
matic  organ  of 
the  tenth  centu- 
ry ;  It  la  taken 
from  an  ancient 
paalt«r  in  the  li- 
brary of  Trinity 
Coliege,  Cam- 
bridge. 

D,  from  Oori'a 
"  Thesaurus  Dip- 
tjchorum,"  la 
mid  to  hsTO  been 
taken  from  a 
manoacript  of 
the    time  of 


F%.8m. 


CharhmagiiA.  It  irp- 
reaenU    Ring  David 
j  seated  on  hla  throoe, 
I  his  scepter  in  one  hand 
1  andalyre  in  the  other, 
i  on  whkh  he  appears 
to  be  playing,  accom- 
panied by  aeveral  In- 
stmmenta.  Including 
the  DT^an. 

E  la  from  an  engrav- 
ing in  the  "Theom 
Musica"  of  Franchi- 
una  Qaffhrius,  printed 
at  Hibin,  1492. 

F,  from  the  "  The- 
atrum  lustnunenlo- 
rnm "  of  Prwtorina, 
1620,  shows  the  an- 
cient method  of  blow- 
ing-  On  each  bellows 
Is  fixed  a  wooden  ahoe ; 
the  men  who  work 
them  bold  on  toa  hor- 
Isontal  bar,  and.  In- 
serting their  feet  into 
a  pair  of  the  shoes,  al- 
ternately   rabw  one 
and  depress  the  other. 
G  Is  what  was  Ibr- 
\  morly  known  as  tlw 
I  "  postHve,"  In  coatn- 
I  distinction  tothe"pai4- 
iatlve*'oT^.  Thehit- 
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Fig.  8126. 


OU-Tfmt  Orgam. 


tsr^HaiHuiwIiB- 
plHB,  «u  poitt- 
Die,  boiag  carried 
in  proceulonB  bj 
onB  penon  uA. 
pl^«d  bj  Miotb- 
«r;  It  was  aUo 
calkdtlio"!^" 

fonner  waa  fixed 
In  poaitlon,  aad, 
whan  canted  In 
a  proeaarion,  it 
aaailaatandven 

K~  cod  on  a  ear. 
organ  of  tUi 
kind  waa  aftw> 
ward  placed  be- 
flwetbe  great  or- 
na  Id  ehurchca, 
ttia  two  conatl- 
ttttlng  a  ringle 
lutmsiant,  Um 
•■paaiUTa'*b<dM 
tbeorigtaiofvbal 
haa  mwa  bam 
dedgnated  the 
cAmrorpu. 

The  ot^n 
13  said  to  have 
heeu  applied 
to  reugiotu 
services  in 
churches  in 
657.  and  first 
used  in  the 
Western 
churches  in 
658  Pope 
Vitahanus; 


though  they  were,  according  to  Julianns,  a  Spanish 
hishop,  commonly  used  in  Spain  200  years  previous 

to  this  date. 

la  757,  the  Emperor  Coustantine  IV.  presented 
an  organ  to  King  Pepin  of  France  ;  and  one,  the 
work  of  s  Saracen  artist,  was  presented  to  his  son 
Charlemagne  by  Haroun  al  Rii«chid ;  and,  in  812, 
Loais  le  Debonnair  built  one  on  the  Greek  model  at 
Aquisgrana,  the  modem  Aiz-ht-Chapelle. 

Several  German  onpras  were  placed  in  Italian 
churches  by  John  VIII.,  872-882. 

About  951,  the  abbey  of  Malmesbury  and  the  ca- 
thedral of  Winchester  iu  England  were  provided  with 
organs.  At  this  time  and  for  two  centuries  later, 
the  compass  was  small,  asaally  from  9  to  11  notes, 
the  brass  mpes  harsh  in  tone  and  the*machineTy 
clumsy  ;  the  keys  being  4  or  6  inches  broad,  and 
struck  by  the  fist. 

Gerbert  of  Auvergne,  in  his  school  at  Rheims,  had 
an  OTvan  played  by  steam.  He  was  afterward  made 
Pope  ny  tne  Emperor  Otho  III.,  assuming  the  name 
of  Sylvester  II.  He  and  hia  patron  were  poisoned 
by  Italian  intriguers  about  1002.  Gerbert  introduced 
the  Arabic  numerals  into  Europe. 

The  organ  of  Winchester,  probably  placed  there 
by  St.  Dunstan,  hod  26  pairs  of  bellows,  400  pipes, 
and  required  70  men  to  work  it. 

The  key-board  is  distinctly  described  at  the  close 
of  the  eleventh  century.  At  this  time  a  number  of 
small  bellows,  20  or  more,  were  used,  worked  by 
men  who  held  to  a  horizontad  rail  and  operated  the 
bellows  with  theirfeet.  as  at  F,  Fig.  8425.  It  is  said 
that  half-notes  were  invented  at  Venice  in  the  twelfth 
century,  but  the  earliest  authentic  example  of  their 
introduction  was  in  the  Halberstadt  organ,  built 
about  1360.  The  invention  of  the  pedal  is  claimed 
for  Bemhard,  a  German  orffanist  to  the  doge  of  Ven-  ^ 
ice,  1470-80.  He  probahly  made  some  improve- j 
ment  in  that  append^,  but  it  appeant  to  have  been 
in  use  nearly  a  century  previous.  j 


The  organ  of  Nuremberg  had  pipes  from  10  to  82 

feet  long,  a.  o.  1468. 

In  1696,  the  organ  of  Bredaa  had  most  of  the 
now  known  stops. 

It  would  seem  that  up  to  the  fifteenth  century 
organs  were  generally  constructed  by  the  monks,  bat 
ahDut  this  period  oi^n-builders  by  profession  were 
to  be  found  both  in  England  and  on  the  Continent 
The  earliest  recorded  in  Eugland  was  William  Wot- 
ton,  who,  in  1587,  agreed  to  make  a  pair  of  organs 
for  Merton  College,  Oxford,  for  the  sum  of  £  28. 

The  German  and  Dutch  builders  appear  to  have 
taken  the  lead,  and  we  find  that,  notwithstanding 
the  strenuous  opposition  of  Zuinglius  and  some  of 
the  early  reformers,  the  German  cnurches  were,  dur- 
ing the  sixteenth  century,  generally  provided  with 
organs.  During  this  century,  the  German  builders 
introduced  the  regider  and  uie  stopped  pipe.  The 
key-board  also  was  extended  to  four  octaves. 

England,  also,  was  well  provided  with  artists  c( 
this  class,  and  possessed  some  line  iustroments. 

In  1634,  we  are  informed  that  the  organ  in  the 
cathedral  of  Durliam  cost  £  1,000.  Those  of  Yoric, 
Litchfield,  Hereford,  Bristol,  and  other  cathedial 
towns  were  also  noted. 

During  the  civil  war,  the  Puritans,  particularly 
the  parliamentaiy  soldiers,  destroyed  many  fine  or- 
gans, breaking  them  in  pieces  and  selling  the  pities 
tor  old  metal.  Few  or  none  being  built  during  toil 
period,  the  art  became  almost  foi^^ten  in  England, 
so  that  Fepys  records,  under  date  of  July  8,  1660  : 
"To  White-Hall  Chapel,  where  I  got  in  with  ease 
by  going  before  the  Lord  Chancellor  with  Hr.  Kipps. 
Here  I  heard  very  good  musique,  the  first  time  that 
I  ever  remember  to  have  heard  the  orgata  and  sing- 
ing men  in  surplices  in  my  life." 

The  class  of  native  organ-builders  having  become 
almost  extinct,  inducemeuts  were  offered  to  foreign- 
ers to  settle  in  England.  Piomiuent  among  tbei^ 
was  Schmidt,  generally  known  as  Father  Smitn,  who 
built  the  instrument  referred  to  by  Pepys.  Among 
the  instruments  of  this  period  was  the  organ  of  SL 
Paul's  Cathedral,  noted  as  being  the  source  of  much 
tribulation  to  Sir  Christopher  Wren,  who  considered 
that  the  harmony  of  his  designs  was  spoiled  by  the 
*'  box  of  whistles."  This  instrument  was  nearly  30 
feet  high,  18  wide,  and  8  deep. 

About  1680,  the  barrel-organ  osed  by  itinerant 
musicians  was  introduced. 

The  early  bailders  were  fond  of  employing  outri 
materials  in  their  organs,  and  of  decorating  them 
with  precious  metals  and  stones,  or  with  grotesque 
carvings  ;  animals,  birds,  and  angelic  figures  moved 
by  mechanism  were  also  introduced,  the  latter  play- 
ingon  the  trumpet  or  beating  big  drums. 

The  old  oigan  at  Lynn,  in  Norfolk,  hod  a  fifuie 
of  King  David  playing  on  the  harp  and  lar^ger  than 
lifie,  cnt  from  the  solid  wood  ;  likewise  several  mov- 
ing  f^res,  which  beat  time,  etc. 

We  are  told  that  the  Emperor  Theophilus,  829-  41, 
had  "  two  great  gilded  organs,  embellished  with  pre- 
cious stones  and  golden  trees,  on  which  a  variety  of 
little  birds  sat  and  sung,  the  wind  being  conTeyed 
to  them  by  concealed  tubes." 

The  Duke  of  Mantua  had  an  organ  in  which  the 
pipes  and  other  parts  were  made  of  alabaster.  A 
pair  of  organs  at  Venice  were  made  all  of  glass,  and 
of  the  eight  in  the  convent  of  the  Escurial,  near 
Madrid,  one  is  said  to  l>e  made  of  solid  silver. 

The  derioei  required  to  order  to  mtktA  pipe  MDDd  or  ^>eat 
are:  the  beUows,  for  aupplying  condenied  air;  a  channd, 
conducting  it  to  ttieptpa;  avaltc  or  other  contrivance,  fbradi^t- 
dng  aad  cutting  it  off;  aiidalevar,fin-openlnf  andcloringthe 
valra. 

The  pi  pee  an  of  two  deecriptlons :  the  rnonA  or  JbiU  pipe 
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rteehnlMllf  «lMJfM-^p»)  ami  the  rMf-pipe,  irttlob  an  tmeh  I 
Arther  dlfUad  Into  Mvanl  nrtetlM. 

Hoath-pipM,  §o  «ftllad  from  tutTlai  %  month  ut4  Upa  dmllaj  I 
totheMofawflieaolBt,are«iUiar<^wooilormetal.  Tbe  tot- 
tir  an  thow  obaowtle  at  tbe  front  of  the  organ  eaaa,  and  ara  I 
^UndilBal  In  cioat  aectlon.  Tbe  wooden  pipea  aie  Tectanpilar  j 
in  aeetloa,  the  aUaa  being  la  the  proportloa  of  6  to  4 ;  tiia  In- 
terVsr  la  uaoally  tiaad  with  glue.  Tbe  upper  Mid  la  open,  or  le  | 
eloeed  by  a  tompton  made  ur-Ugbt  bj  a  tethar  ooredng.  Tbe  | 
other  end  la  doaed  bj  a  blodc  to  wblcb  tbrea  of  the  Mm  are 

giied,«  nartow  apertare  being  formed  between  the  block  and 
«  ^ont  ride,  bj  beiTetlBg  tbU  aide  ao  aa  to  bare  |ta  aharp  edge  ' 
on  the  Interior ;  thia  Is  called  tbe  tvpf  of  wind-eiitur.  I 
Aaother  blodt  la  airanged  ao  aa  to  lean  a  narrow  naea  ba-  . 
tveen  It  and  the  block.  Tha  hollow  eyllnder,  thningh  whieh  ' 
afar  from  tbe  beUowi  b  snppHed,  Is  let  Into  tbia  block.  | 
A  mabiiganT  cap,  faollowad  ont  on  the  loner  aide  ao  as  to  ' 
leara  tbe  apntara  fM,  Is  ftsteoed  to  tbe  froot  of  the  ptpa  be-  ' 
low  tbe  month.  Tha  apertoia  batwaeo  the  cap  and  the  block,  i 
ealled  the  jdale-^wmJ,  admits  the  compnaatd  air  fh>m  tha  ' 
beflowa  la  a  thltt  atfaam,  whlcb,  being  forced  agalnat  the  mooth-  i 
piece  or  irint^atlar,  pradneaa  a  madeal  note  determined  tn  j 
pitch  by  the  iMigth  of  tha  column  of  air  set  tn  notion.  In 
oidartovoiMthepipe.  — that  la,  Improrethe  tone,  — tha  edge  I 
of  tha  block  opporito  ttw  nppar  Up  b  albhtly  parad  awaj  and  ' 
semted  so  aa  to  dirtde  tbe  ^ata  of  wlna  aad  dliaet  U  against 
tha  lunar  edge  of  tbe  lip. 

Ttaa  pUeh  trf  a  note  depends  on  the  length  <tf  tha  pipe  (see 
Pm),  while  tha  tone  or  thnbn  dqiends  os  lla  diameter,  Its 
fliape,  or  Ml  the  kind  of  wood  employed;  that  yfaldad  by  ptpea 
of  haid  woodf ,  as  mahogany ,  bring  mora  clear,  while  tiiesoner 
wooda  yield  a  mellower  fouu. 

Tba  eUtmuy^m  ^pe  baa  a  mall  open  tube  In  tbe  top-plate 
ftr  the  purpoaarfaaarpanlng  the  note!  aeimllarelfeetiBBome- 
timaa  pmdnead  by  a  hMe  Id  hm  tomploD. 

Mi>*ani*  month-pipea  arc  made  conical  at  thdr  lower  termfai*- 
Hon,  and  whaia  this  cone  and  the  eyllndrleal  portion  unite  bi 
aa  ^wrtOM  occupied  by  a  thick  plat*  of  aoft  metal,  called  tbe 
kmgnette,  meariy  ckidng  Uw  tabe,  bnt  iMTlog  a  small  opening 
Ibr  the  irind-plate,  ftmned  with  the  upper  Up. 

Tba  tUekneas  of  ttw  stream  of  abradmlttrd  to  tba  [ripe  may 
be  diminished  by  turning  down  a  prq^ectlng  exterior  Up  on 
thepMa. 

Tba  Tttd-p^  Is  cloaad  near  the  bottom  by  a  solid  plug,  baT- 
faig  apertuna  for  the  passage  of  tbe  read  and  Its  a4ioatlng  wire. 
Tha  rted  is  a  cylindrical  m  slightly  taparlog  tube  <tf  uaas, 
h»li9  a  narrow  kmgltiiUnal  sUt  In  front,  cowsd  bty  a  thin 
plate  of  metal  called  the  loag>u,  wUeb  Is  made  fost  to  the  icad 
at  Its  upper  part,  but  la  free  at  tha  lower  and  The  back  part 
of  tba  reed  la  cut  off  slanting  at  Its  bmv  tannlnatlon,  OT«r 
which  a  piece  of  metal  Issoldered. 

Tbe  pitch  of  the  ned-^pe  depends  en  tha  length  of  the 
tongue,  whloh  Is  adjuatad  by  means  of  the  Imthtg-wirt  above 
mentioned;  the  quality  of  tone  depends  on  the  pipe. 

In  tbe  ftea  reed  OiniM,  Inronled  many  years  ago,  the 
toiwue,  Instead  of  battering  agsioat  tha  aide  of  the  read,  Tibntes 
vlttln  thaopaidngiPiodiMlngamonanlfofniSweetiBndfaai- 
monloastona. 

It  also  admlta  of  tbe  musical  ethcts  called  mieendo  and  di- 
mnweMrfe,  by  n^Ing  the  pressure  of  tbe  air.  Tbe  air  escapee 
thsourii  tubes  In  uw  form  of  an  hiTertad  cone,  wboaa  upper  por- 
tten  Is  hemb^lierloal  and  ellt. 

A  »top  eonrists  of  a  series  of  pipes  acndng  In  quality  of  toue, 
or  ttanbre,  but  dlObrlng  In  pitch,  when  any  parUralar  atop 
Is  drawn  tba  kaya  oiU  play  on  the  eoneapondlag  set  of  pipes. 

The  stops  are  dtalgnaled  by  flgnres  or  by  woras  iuteuled  to 
be  deseriptlTe  of  tba  qnaltliy  of  sound,  as  JIM,  ehie,  vox  Aic- 
tnana,  etc.  BaaSror. 

Two  or  more  key -boards  are  required  to  emUa  tbe  performer 
to  pnidnco  all  tha  notes  In  as  oigan  <tf  more  than  one  atop. 

In  a  large  organ  tha  dllbrent  avrles  of  sfa^  an  so  amoged 
H  to  form  three  or  four  sepaiato  Instrumenta,  each  baring  its 
own  sat  (rf  kaya,  wind-tmnk,  vind-ebest,  soand-board,  etc. 
These  have  bmn  dlstlngtdstaed  by  dlfbrent  wunsa,  aa  the  gtaot- 
argaN,  the  dutir-organ,  and  tbe  swetf;  alao  tha  pcdW^igaa, 
or  fotO-ktyt,  which  act  on  the  larger  pipes. 

fb^rfen  are  also  brought  Into  ncUon  at  wfl],  which  connect 
the  ki^B  on  dUlerent  banks  so  as  to  make  them  act  tomtber 
whan  one  Is  idayed.  Tbo  ebets  iu»  also  varied  by  Irmit^  and 
jipsU,  which  give  nspectirely  quarering  and  rising  and  ialllng 
Ibraaof  Bonikd. 

Tba  feet  of  the  pipes  «•  husrtad  in  tha  mjwrat  ttotk  bouRls, 
abora  tha  beaicw  and  supported  on  rackt, — thin  beards  moont- 
ed  on  pilUis. 

The  pipes  of  tbe  lai^r  stops,  bowcTcr,  take  up  ao  much 
space  that  they  cannot  be  placed  Immediately  over  tbdr  proper 
groove,  but  t&ay  may  be  placed  In  any  convenient  position, 
even  ontrfde  of  tha  case,  and  sir  eonv^ed  to  them  by  meaBs 
ofgrooreacnt  In  the  upper  boardauideoTered  with  parchment, 
fonnlng  eloaed  cbanneb. 

Tba  k(T  movement,  In  its  rfmplaat  form,  ramprlses :  the  itcy, 
a  pivoted  lover,  wUcb,  bahiK  pressed  down  at  one  end  cauws 
tha  other  and  to  raise  tbe  ttidcrr,  a  small  wooden  rod  depend- 
ing frnin  tbe  end  of  a  seeonil  loVar  above,  which  Is  thus  d«- 
pwiid  at  Ita  oppealte  end,  drawing  down  tbe  pM-win  and 
opening  tha  «nm. 


Tbb  artangMnent  Is,  bowovar,  on^  appUoable  fai  caae  eaah 
kev  Is  oppoote  its  own  proper  vaire,  a  condition  which  can 
only  apply  In  Ibw  Instancee.  TUs  dUBonlty  b  remedied  by  ta- 
trodudng  a  series  of  rollers  above  tha  secondary  levers,  Muse 
ends  are  connected  by  wires  with  arms  on  tbe  udes  of  the  roU- 
en ;  the  other  ends  of  tbeee,  on  the  same  side,  hare  alao  arms 
to  whlcb  the  wires  controlling  tbe  valree  are  attacbed. 

The  foregoing  deecription  will  give  an  Idea  of  tbe  genwnl 
prindplet  govenilnK  the  oonstructlon  of  organs,  though  there 
are  many  meohaQlcal  detalb  and  ImproremeiitH  Introduced 
into  modem  constnictlon  to  which  we  bave  not  space  to  refer. 

Tha  beUoua  communicate  with  tbe  wind-dutts,  which  act 
aa  reservolis  and  dbtetbute  the  air  to  thedlBersnt  pipa,  as  tbe 
finger  or  foot  Aoy*  are  pressed  down-  The  pressure  of  air  b 
regulated  by  a  we^ht  on  tha  upper  part  cf  the  reeerrcdr, 
usually  about  16  pounds  to  thesqnaie  foot.  The  diOerent  parta 
of  the  organ  are  now  comnxmly  supplied  with  air  under  aUkt- 
entpiessnrea,  sepaiato  bellows  bring  used  for  each  pressure. 

The  mnd-thrtt  b  an  alr-U^t  box  eommunlcallng  above  with 
tba  tovndJutard,  an  oblong  frame  or  box  of  wood  divided  by 
parallel  strips  Into  cha&nds  or  compartnients  completely  sep- 
arated tram  each  other.  Holes  correspondlDg  with  the  num- 
hv  4rf  ranks  of  pipes  are  bored  through  the  upper  part  of  tbe 
sound-board  Into  each  channel.  Its  lower  side  is  covered  with 
psvchmant  or  bather,  except  on  that  part  where  tbe  ohacneb 
communlcato  with  tha  wlod-cheit  and  are  closed  by  cbck- 
valvea  <^ened  by  means  of  jwU  down  wires  operated  by  levw 
connecUon  with  the  keys  and  brought  hack  by  a  spring.  On 
the  upper  ride  of  the  Eonnd-bQard,  at  right  angles  to  theae 
channeis.  a  set  of  grooves,  cwreepondlog  In  nnmber  to  tbe 
number  of  stops,  b  formed  by  screwtng  down  tbln  pieces  ttf 
bard  wood,  termed  btarm.  Tbeso  communicate  through  hobo 
with  each  of  the  cbanneb  below,  and  each  has  a  icgiBter  or 
slide,  a  little  thinner  than  the  bearers,  bnt  exactly  fitting  tbe 
groove  In  length  and  width.  The  slides  are  pierced  with  nolas 
corresponding  In  number  and  slae  with  those  of  the  sound- 
boord,  so  that  by  drawing  out  or  pushing  in  any  particular 
slide,  it  b  caused  to  open  or  close  the  holeslu  the  Hound-board, 
and  supply  or  cut  off  tbe  air  from  the  range  of  i^pes  above  It. 

In  organs  of  the  largest  class  &s  fannerly  cod- 
atracted  the  mtraratioii  ra  the  keys  wu  a  work  re- 
quiri&o,  in  admtioD  to  mosical  ukill,  a  lai^  amount 
of  hara  bodily  labor.  It  is  said  that  the  perfomter 
on  the  great  Haarlem  oigan  was  obliged  to  strip  pre- 
paratory to  commencing  his  work,  and  retired  cor- 
ered  with  perHpiration  at  the  end  of  the  hour'ti  per- 
formance. This  is  one  of  the  largest  instruments  in 
Europe,  having  60  stops  and  8,000  ])ipeg.  One  at 
SeTille  has  6,300  pipes.  The  expenditure  of  wind 
varying  greasy,  according  to  the  series  of  notes  pro- 
duced, the  tension  of  the  air  supply  was  very  dif- 
ferent at  different  times,  causing  a  variation  in  the 
purity  of  the  tone  and  diifficulty  in  opening  the  valves 
when  under  high  pressure.  These  difficulties  were 
remedied  by  the  pnetiiMUic  lever  of  Barker,  in  which 
small  subsidiary  bellows  operated  by  the  movement 
of  the  key  are  employed  to  depress  the  wires  by 
which  the  valves  are  opened. 

Where  an  extraordinarily  lat^^  supply  of  air  is 
required,  it  may  be  furniiihed  by  blowers  or  bellows 
operated  by  hydraulic  or  steam  power.  Fig.  8426 
Uliistrates  the  blowing-eimne  eniplo;^ed  Cor  the  great 
organ  at  the  Hall  of  Arts,  South  Kensington,  I.^ndon, 
England.  It  is  a  vertical  beam-engine,  having  two 
steam  cylinders  of  7  inches  diameter  and  24  inches 
stroke,  and  two  blowing  cylinders  of  24  inches  diam- 
eter and  24  inches  stroke.  Its  principal  duty  is  to 
compress  and  attenuate  air  for  blowing  antl  for 
mechanical  purposes,  snch  aa  opening  and  closing 
the  stops.  The  valvts  of  the  blowing  cylinder  are 
of  india-rubber.  The  upward  stroke  exhausts  the 
air  from  vacuum  receivers,  to  which  it  is  (K>nnect«d 
by  zinc  piping,  and  the  down  stroke  exhausts  the 
pressure  receivers  to  which  it  is  similarly  connected. 
In  addition  to  the  oriUnary  governor,  it  has  two 
throttle -valves  connected  reBpe<;tively  with  the  pnis-t- 
ure  and  vacuum  receivera,  so  that  when  the  former 
is  filled  with  air  at  1^  pounds  preasure  above,  and 
tbe  latter  with  air  at  1|  pounds  pressure  below,  that 
of  the  atmosphere,  both  throttles  are  closed  and  tlu 
engine  stops,  tlius  regulating  tlie  supply  according 
to  the  ever-varying  requirements  of  the  otgan. 
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A  homonti]  engine  nf  IS-hone  power,  driving  n 
crank  to  which  uix  Inrg^  bellows  are  connected,  fur- 
nishes compressed  air  to  the  reservoirs  which  supply 
the  pipes. 

This  t(iant  organ  is  60  fevt  wide  and  70  fi-et  high  ; 
the  four  center  pipes,  whii;h  are  over  40  feet  long, 
weighing  nearly  a  ton  each.  The  inKtrument  was 
enH;ted  hy  Mr.  H.  Willis,  nnd,  according  to  the 
'*  English  Mechanic,"  is  the  finest  in  the  world,  hav- 
ing live  claviers  (fmir  manuals,  extending  fram  C  C 
to  C  in  altissimo,  ami  one  jtetlal  from  C  C  C  to  tJ). 
The  pedal-organ  consists  of  21  stops  ;  the  first  man- 
ual clavier,  or  choir-organ,  including  the  echo-oixan, 
(.'omprises  20  stops,  all  the  pipes  in  which  are  of 
metal.  The  second  chivier,  or  great-organ,  contAina 
25  stops,  only  two  of  which  have  woodfii  pipes  in 
the  bam  noten.  The  third  clavier,  or  Bwcll-organ, 
comprises  25  stnpa,  and  these  are  all,  with  the  ex- 
ception of  the  basses  of  two  stops,  of  metal.  The 
fourth  clavier,  or  solo-organ,  has  20  sto|>s,  making 
in  all  111  stops  ;  then  there  are  14  couplers  and  32 
combinations.  The  total  number  of  y\])ea  is  close 
upon  9,000,  and  these  range  from  30  inches  diame- 
ter down  to  the  size  of  a  straw,  and  from  40  feet 
in  length  down  to  6  inches. 

Fig.  3427  illustratfs  an  organ  provided  with  the 
hydraulic  blowing  apparatus  designed  by  0.  W. 
Lascell,  Brookly  n.  N.  Y.  a  is  the  cylinder,  the 
pisuin-rod  of  which  b  is  attached  to  the  crass-head 
of  a  re^'iprocating  frame  c,  by  which  the  movable  di- 
anhTu;;in  d  of  the  double-acting  bellows  is  a]mnit«d, 
alternately  fencing  the  air  through  the  pipes  e  e  into 
the  wind-chest  /,  from  which  it  is  distributed  by  the 
trunk  g  to  the  organ  bellows  A.  The  wheel  i  is  con- 
nected with  a  wire  that  controls  the  lever  fc  of  the 
governing  valve  of  the  water-supply  pipe.  As  the 
bellows  h  becnuii-s  rnflateil,  the  l>lo<-k  on  its  n))per 
lid  strikes  ii^iinift  the  lever  m,  closing  partially  or 
entirely  the  valve,  and  automaticAlly  regidating  the 
s'-ipply  of  air  to  the  demand.  By  means  of  a  hand- 
wheel  1,  which  can  be  conveniently  rem-lied  by  the 
organist,  a  valve  k  is  opened  or  closed  for  admitting 
or  cutting  nlT  the  water  supply.  In  this  engine  the 
crank  is  dispensed  with,  and  the  valve-gear  so  ar- 
ranged as  to  prevent  stoppage  on  the  dead  centers. 

A  number  of  reed  instruments  are  called  organs, 
beiug  on  the  acconteon  or  melwleon  principle,  free 
reeds  played  by  keys  in  one  or  more  oanks.  Such 
are  known  as  cabinet,  parlor,  and  sniall  choir  organs.  | 


lis.  Wi7. 
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tjuctWt  Ormm'Stowitig  AppvtUiu  ( Dr.  Anridke'i  flbwuL 
AvoUyn,  AT.  IT.). 

Pipe  organs  are  also  made  of  a  cabinet  size.  The 
hand  or  barrel  organ  is  also  a  pij>e  organ  in  which 
the  keys  are  moved  by  pins  (staples)  on  ararrel  moveil 
by  a  crank,  the  arrangement  of  the  pins  being  on  a 
similar  principle  to  that  of  a  musical-box. 

The  elretric  organ  is  one  in  which  the  valves  ad- 
mitting air  to  the  pipes  are  opened  and  closed  by 
electro- magnetic  action.  The  general  arrangement 
is  as  follows  :  — 

Kach  key  has  a  separate  insulatetl  wire,  the  cir- 
cuit through  which  is  closed  by  depressing  the  key, 
causing  a  communicator  to  dip  into  a  minute  cup  of 
mercury,  the  current  thus  established  exriting  a 
small  electro-magnet  that  attracts  a  pallet  or  keeper, 
by  which  the  valve  is  opened  and  remains  so  until 
the  finger  is  withdrawn  from  the  key,  causing  the 
pipe  to  gpeaJc.  The  batterj'  emjiloyed  is  eoni|iosed 
of  glass  ve&sels  containing  sulphate  of  mercuiy  ar- 
ranged on  the  upper  surface  of  the  bellows  ;  when 
these  rise,  plates  of  zinc,  each  jdaced  between  two 
plates  of  gas-retort  graphite,  dip  into  the  solution. 
No  action  is  therefore  exerted  except  at  this  time, 
and  thus  waste  of  battery  power  is  avoided. 

The  arrangement  admits  of  the  key-board  being 
platted  in  anv  convenient  positiou,  and  at  any  dis- 
tance from  the  instrument ;  the  touch  required  for 
oiKTating  the  keys  is  also  much  lighter  than  is  re- 
quired for  an  ordinary  instrument. 

Or'gan-ooupleT.'  {.hfuaic.)  A  device  for  con- 
necting two  sets  of  keys  in  an  organ,  so  that  by 
operating  a  lever  or  jtedal  each  key  when  struck 
sounds  the  octave  as  well  as  its  own  note. 

In  Fig.  3428  the  coupler  is  a  bent  wire^  having  a 
eollar  at  one  end  which  slips  over  the  tracker-pin  6 
that  connects  the  key  li  and  its  \'alve.  By  a  move- 
ment of  the  lever  D  the  coupler  may  be  caused  to 
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8oiiD(l  a  note  an  octave  higher  than  that  of  the  key 
or  may  be  thrown  oat  of  adjustment,  so  that  only 
the  note  proper  to  that  key  will  he  produced. 

Or'gan-me.  {F^-ic.)  Fine  Swiss  figured  mns- 
lin  for  ladiRN'  summer  wear. 

OT'gan-bar-monl-ooiL  (i/tute.)  A  luge  Aor- 
moniutn  or  cabinet  organ. 

Or'gan-loft.  (Building.)  That  part  of  a  church 
deiiigned  for  receiving  the  organ  and  its  appurte- 
lUDces.  Usually  an  end  ^^17  is  chosen  for  this 
purpose.  In  ancient  bnilouD^  it  was  customary  to 
place  it  at  one  aide  of  the  choir,  ustially  the  ninth. 

Or'Kan-pipe.  {M-usie.)  A  tube  in  vhitih  air  is 
vibrated  to  produce  a  musical  sound. 

The  organ-pipe  is  of  two  kinds  :  — 

1.  Tlie        or  mou/A  pipe. 

2.  The  reed  pipe.    See  Pipe. 

"The  vlbntlng  body  In  the  organ-pipe  k  not  the  pipe,  tint 
the  air  rontalncd  Id  It.  An  agitation  produced  in  the  air  at 
one  end  of  the  pipe  Is  conununlcaied  to  the  other  end,  and  re- 
filled backvanls  and  forwarda  from  end  to  end,  producing  < 
iwehronoua  {or  equal-timed)  impulsM,  the  frequency  of  which  ' 
depende  endeely  on  tbe  kn^th  of  the  pipe.  Ueoee,  all  okbh- 
plpea  of  the  nine  lei^th  yield  the  Mme  note  as  to  pitch.  Its 

?u«Uty  only  being  afliected  by  the  form  or  material  of  the  pipe, 
t  will  thui  be  at  once  percel*e<l  that  the  loweet  C  (the  «ate«  I 
of  whleh  are  M  feet  hmg)  mqaireii  a  |dpe  of  82  feat  to  prodnee  . 
It;  and  that  all  Dotee.tan  OUa  to  the  dirilkst  whittle, are  ; 
easily  eak-uhtad,  by  dividbiK  660  feet  bjr  tba  length  of  tbe 

^pB.** — TOMUXtOIf. 

Fig.  3429  illustrates  an  organ-iupe  of  the  moa/A  ' 
orfiute  kind.  On  opening  the  pro])er  valve 
Fig-  M29.  by  depressing  its  key,  the  compressed  air 
from  the  wind-chest  passes  through  the ! 
tube  a  into  the  chamber  b,  and  is  directed 
with  some  force  through  a  narrow  sKt 
against  the  sharp  edge  c,  formed  by  bevel- 
ing one  of  the  sides  of  the  pipe. 

In  the  reed-pipe  the  vibration  of  the  air 
is  caused  by  a  metallic  tongue  affixed  or 
inserted  in  the  reed,  a  tube  having  a  slit 
throughout  its  Iflngth,  and  fixed  within  the 
pil*. 

Ox'e^n-MSnn.  a.  A  silk  thread  made 
of  several  niifirfa^tAroimtogetJier.  Thrown- 
tilk. 

b.  Silk  fabric  made  of  6uc4i  thread. 
A  aingle  is  a  reel  thread  twisted.  Several 
dngles  are  twiateil  together  in  a  direction 
the  revene  of  that  of  the  singles,  making 
throum-nlk.  The  single  receives  a  twist  to 
the  left,  is  doubled,  —  that  is,  united  with 
others,  —  and  the  combined  thmuls  are 
twisted  to  tbe  right  Organxiru  is  there- 
fore doubU-ticiaied  tkrown-aingles. 

Orgnw.  1.  iForiification.)  Timben  shod  with 
iron  so  suspended  as  to  be  dropped  upon  an  enemy 
passing  through  a  breach  or  gateway. 

2.  An  arrangement  of  a  number  of  parallel  mus- 
ket^Wrela,  ao  placed  as  to  be  flred  simultaneously 


Orem- 


by  a  train  of  powder.  Such  was  the  weaiKin  of 
Fieschi  who  fired  at  Louis  Philippe,  and  it  may  be 
held  to  be  the  predecessor  of  the  HmtAiuJErft 
(which  see). 

0'xl>ciL  1.  The  bow- window  of  English  domestic 
architecture.  Sometimes  it  is  of  two  stories.  Some- 
times it  does  not  reach  the  ground,  but  is  supported 
by  corbels. 

2.  A  recess  within  a  building,  as  a  window-way, 
cloAet,  or  chamber. 

O'li-en-ta'tioii.  The  placing  with  an  eastern 
as^ct  or  piesentation.  From  Lat.  orieiu;  Sc.  30I, 
rising. 

(Surveying.)  The  determination  of  the  east  point 
in  taking  barings. 

(ArckUedure.)  The  placing  of  a  church  so  that 
its  chancel  is  toward  the  ea.st. 

O'ri-ent-a'tOT.  (Surveying.)  An  instrument 
used  in  r^ulating  the  ground  {dan  of  a  church,  so 
as  to  present  the  chancel  to  the  east. 

O-rillon.  I.  (Fortificaiion.)  A  curved  projec- 
tion formed  by  the  face  of  a  bastion  nverlnpping  the 
end  of  the  flank,  intended  to  protect  the  latter  from 
oblique  tire. 

2.  An  earthen  mound  faced  with  brick. 

Or'leajia  Cloth.  (Fabric)  A  ladies'  dress- 
goods,  Iiaving  a  cotton  chain  and  woolen  tilling.  It 
has  a  self  color  and  highly  finished  surface. 

^'lo.    (Afusie.)    A  Spanish  wiod-inKtrunienC 

Orlops  (Shiimrighting.)  Orlop-deck,  or loj>-beauu, 
arc,  resjiectively,  the  lowest  deck  of  a  shii),  or  bmins 
occu]>ying  the  corresponding  ]>o8ition.  The  deck  is 
below  the  wator-line,  and  may  be  occupied  by  the 
magazine,  cock-pit,  and  lor  stores. 

Or'mo-ln'.  (Alloy.)  a.  A  brass  used  for  cheap 
jewelrv.    Copper,  48  ;  rincj  62. 

b.  bronze  or  copper  gilt  also  goes  by  this  name. 
See.  Alloy. 

Or'mo-ln'-Tar'niBlL  An  imitation  gold  varnish, 
O'ro-ide.  (Alloy.)   An  alloy  reHembling  ^Id  in 
appearance.    One  formula  fur  its  production  is,  — 

Copper  100 

anc  or  fla  17 

IfagDerift  S 

Sal-ammonia  8.6 

Qidclctline  U 

Tartar  of  eommeree  6 

The  other  ingredients  are  added  in  small  quanti- 
ties to  the  fused  copjMT  and  stiiTcd  in  ;  the  zinc  last. 
Fusion  is  then  maintained  for  about  35  minutes,  when 
the  dross  is  skimmed  off,  leaving  the  nlloy  fit  for 
use.  It  is  largely  employed  in  the  manufacture  of 
cheap  watch-cases. 

Another  formula  is,  - 

Copper   n.9 

Zino   18-06 

«\dkA   6.00 

Inn   J6 

Tin   .09 

The  latter  two  are,  perhaps,  merely  aocldental  in- 
gredients. '  See  Alluy. 

Or'phe-on.  (Mutie.)  A  musical  instrument  of 
the  inelodeon  order. 

Or'iB-ry.  A  planetary  machine  to  illustrate  and 
explain  the  motions  of  the  heavenly  l)odie8.  Its  in- 
vention appean  to  have  been  ooclval  with  the  con- 
struction  of  the  clepsydra  and  other  borologi- 
cal  automata.  It  was  so  called  from  the  Earl  of 
Orrery,  who  bore  the  expense  of  one  constructed  in 
1715  'by  Rowley,  after  a  pattern  devised  by  the 
clockmaker  George  Graham.  See  FLANKTABiirii ; 
Tellurian'. 

The  heliocentric  theory  was  held  by  the  ancient 
Egyptians,  and  taught  by  them  to  Pvthngoras.  The 
theory  (lid  not  flourish  in  Greeoe.    tlato  mentions 
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it  A  few  scholars,  like  Nicolas  (probably  of  Lao- 
dicea,  fourth  century  a.  d.},  entertaiDed  it  daring 
the  vast  intervening  period,  uid  it  was  eventnally 
revived  by  Copernicus. 

When  the  Spaniards  conquered  Peru,  they  found 
the  natives  in  possession  of  the  true  tlieory,  consid- 
ering the  sun  tne  center  of  our  system. 

The  Chinese  siinaU  state  that  Tsi-ang-nung,  in 
the  reign  of  Shu-en-ti  (126-145  a.  d.},  made  an 
ornjry  to  represent  the  apjiarent  motion  of  the 
heavenly  bodies  round  the  earth,  the  instrument  be- 
ing kept  in  motion  by  the  dropping  of  water  from 
a  clepsydra.  There  is  a  reference  also  to  a  similar 
instrument  in  the  third  century. 

A  planetarium  is  described  in  a  letter  from  Angelo 
Politiano  to  his  friend  Franceiico  Ciisa,  as  seen  by 
the  former  at  Florence  in  the  fifteenth  century.  The 
inventor  was  one  Lorenzo  of  Florence,  and  the  appa- 
ratus was  constracted  to  illustrate  the  Ptolemaic 
theory  of  the  heavens.  The  various  parts  were 
moved  by  trains  of  ctw-wheels.  Ufe  of  A.  Politiano, 
published  by  Cadell  and  Davis,  London,  about 
1800. 

A  planetary  clock  was  made  by  Finee,  1553,  and 
a  planetaiium  by  De  Rheita  in  1650. 

Or'M-dflfvr.  Leaf  metal  of  bronze.  Dutch  metal. 

Or'tllO-graplL  A  drawing  representing  a  struc- 
ture in  elevaiimt,  external  or  iutcrnal.  The  internal 
orthograph  is  iisually  termed  a  vertical  section  or 
sciagraph. 

The  ground  plan  is  the  iehnograpk. 

The  view  of  the  whole  building,  the  aeenogra;^. 

Or-tho-soop'io  Lens.  {O^iea.)  An  armnge- 
ment  of  two  achromatic  compound  lenses,  separated 
by  an  interval. 

Or-tho-pee'dio  Ap-pa-ra'toa.  {Surgical.)  A 
device  to  correct  the  deformititts  of  children,  such  as 
curved  spine,  club-foot,  etc.   See  Club-foot  Appa- 

EATUS. 

Oa'oU4at-ing  -  oyl'ln-der    Bteam  -  eu'glne. 

{Steam.)  A  simple  form  of  engine,  tn  which  the 
cylinder  rocks  on  trunnions  and  the  piston-rod  con- 
nects directly  to  the  crank.  It  was  invented  by 
James  Watt,  and  was  brouglit-  into  use  by  Mauds- 
lay.  Watt's  model,  made  at  Soho  in  1763,  was  ex- 
hibited at  the  London  Exhibition  of  1851. 

Witty  of  Hull  patented  the  oscillating  cylinder  in 
England  in  181S.   English  patent,  June  5. 

Ooldsworth  Gutney  was  in  some  way  associated 
with  the  improvement  of  it,  and  has  been  credited 
with  the  invention. 

It  was  introduced  by  those  two  famous  makers  of 
marine  and  river  engines,  Haudslay  and  Field  and 
Penn  and  Sous. 

This  engine  has  a  cylinder  mounted  on  gadgeons 
or  trunnions,  generally  near  the  middle  of  its  lengtli, 
on  which  it  is  capable  of  swaying  to  and  fro  through 
a  small  arc,  so  r&  to  enable  the  piston-rod  to  follow 
the  movements  of  the  crank,  to  which  it  is  directly 
attached  without  the  intervention  of  a  connecting- 
rod.  This  construction  ia  economical  of  space  and 
weisht. 

The  toinnions  are  hollow,  and  are  connected  by 
steam-tight  joints,  one  with  a  steam-pipe  leading 
from  the  boiler,  the  other  with  an  exhaust-pipe  lead- 
ing to  the  condenser. 

The  valve-cheat  oscillates  with  the  cylinder. 

Various  arrangements  are  used  to  adapt  the  valve 
gearing  to  the  oHcillating  motion  of  the  cylinder  and 
Talre-chest.  One  of  the  simplest  is  to  communicate 
motion  from  the  eccentric  to  a  sliding  rod,  on  which 
is  a  cTots-htad  of  the  form  of  an  arc  of  a  circle  de- 
scribed about  the  axis  of  the  trunnions,  when  the 
valve  is  in  its  middle  position  and  having  in  it  a 


slot  of  the  same  figure;  in  that  slot  is  a  slider  at- 
tached to  the  end  of  a  lever  arm  projeetiDg  from  a 
rocking-shaft  attached  to  the  cylinder;  anoiberarm 
projecting  from  that  shaft  moves  the  slide-valve 

rod. 

Another  form  of  valve  common  in  engines  of  this 


Fig.  atso. 
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class  is  the  trunnion- valve  either  of  a  disk  form  or 
luving  the  shape  of  a  frustum  of  a  oona,  in  eiAer 

case  one  portion  of  the  valve  having  a  rotary  recip- 
rocation derived  from  the  oscillations  of  the  cylinder. 

Fig.  3430  is  an  engine  of  this  character  for  land 
use.  The  power  may  be  communicated  by  a  leather 
band  over  a  pulley  fixed  on  the  axle  of  the  fly-wheel, 
or  by  means  nf  a  spur-wheel  and  pinion.  The  steam 
is  admitted  througn  the  hoUow  axie  on  one  side,  and 
withdi«wn  through  a  similar  hollow  axle  at  the  op- 
posite side  of  the  cylinder. 

The  figure  gives  side  and  fhmt  elevations,  tospec- 
tively.    The  top 

works   are   sap*  "t-  •Im- 

ported by  a  foor- 
column  frame. 

Fig.  8481  is  an- 
other form  of  os- 
cillating -cylinder 
steam-engine, 
known  OS  Joyce's 
pendulous  high- 
pressure  ennne. 
The  cylinder  IS  in- 
verted and  oscil- 
lates ou  its  trun- 
nions after  the 
manner  of  a  pen- 
dulum. The  pis- 
ton-rod is  connect- 
ed directly  to  the 
crank.  See  also 
OSCI  LUTING-PIS- 
TOX  Steaji-en- 
01  NR. 

Fig.  3432  is  a 
transverse  view  of 
a  low-draft  river 
steamboat  wiUi  a 
pair  of  oscillating 
engines  and  feath-  Oi«£BaiMf- 
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ering  paddle-wheels.  Fig.  3433  is  a  side  view,  show- 
iug  oae  cylinder  inclined,  and  the  upper  portion  of 
the  wheel  with  ita  floats  in  their  changeable  posi- 
tions.  The  engines  are  coai^ed  hy  an  intermediate 
shaft  having  a  crank  which  operates  one  or  more  ur- 
pumps. 

a  a  are  the  steam-cylinders  ;  b  b,  the  piston-rods, 
connected  immediately  with  the  cranks  c  c ;  d,  a 
crank  in  the  intermediate  shaft,  working  the  piston* 
bucket  of  the  air-pump  t}  //  ore  slide-vaWes  regu- 
lating the  admission  at  steam  to  the  cylinders  ;  g  g, 
double  eccentrics  on  the  intermediate  shaft,  operat- 
ing the  valves  / /,  enabling  a  link  motion  to  m  em- 
ployed. 

A  is  a  handle  by  which  the  engines  may  be  stopped, 
started,  or  reversed, 
i  t  are  ateam-pipfes  leading  to  the  trunnions  k  k, 

ns.8«8S. 
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of  the  piston,  which  imparts  a  rotary  reciprocation 
to  the  rock-shaft. 

The  engine  (Fig.  3435)  has  a  piston  planted  on 
nn  axis  and  hu  an  oscillation  in 
a  vertical  plane. 

The  cylinder  b  is  attached  to  the 
walking-beam  a,  which  oscillates 
on  a  rock-shaft,  and  whose  other 
ann  is  connected  by  a  pitman 
with  the  fiy-wheel  ci-ank.  The 
piston  ia  at  the  upper  end  of  a 
nollow  rod  /,  which  also  oscillates 
on  a  hollow  rock-sfaaft  g  divided 
into  two  compartments.  The  pia- 
ton  is  hollow,  forming  a  steam- 


0$eiUating-FittoH 


chamber,  within  which  is  a  slide-valve  i ;  it  lias  also 


Rher  SUmw  fiiffiM  { BUt  View). 

on  which  and  on  other  tmnniona  connected  wi^ 
the  pipe  m  the  cylinders  oscillate  ;  n  n  »re  pnmpK, 
the  pistons  of  which  are  attached  to  the  trunnions 
and  worked  by  the  oscillations  of  the  cylindere ;  a, 
the  waste-water  pipe  from  the  condenser. 

Os'oil-lBt-ing  -  piaton  Bteam  -  en'gliie.  A 
form  of  steam-engine  in  which  the  piston  oscillate? 
in  a  sector-shaped  chamber.    By  means  of  a  slide  v  t 
other  valve  the  steam  is  admitted  to  alternate  sidw  I 


Digitized  by 


OSCILLATING  PUMP.  1580 


osMtrND-rmmACE. 


suitable  inlet  TMiistifies  and  an  exhaust  passaj^  Steani 
is  admitted  through  out;  of  the  induction-pasxag^^s  of 
the  rock'shaft  g  and  piston-rod  /,  alternately  above 
and  below  the  piston  by  means  of  titu  slide-valve  i, 
opemteil  by  a  n>d  exteiidiug  tlirough  the  indiiction- 
passage  of  the  piseon-rod  and  reciprocated  by  a  sniaU 
rock^^haft  coiiltected  with  tlie  crank-shait ;  tliis 
causes  the  reciprocation  of  the  cylinder,  while  the 
pistoTi  oscillates  upon  the  rock-shaft  g.  The  other 
passa^vs  of  the  piston-rod  and  rock-sluft  serve  for 


cillating  valves  working  in  their  tninnions.  Others 
are  oscillated  by  bar 
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OteOlaUnt  Pump. 

Oa'Qll-lat-itig  Pomp.  The  pump,  Fis.  S436,  is 
made  in  two  sections  a  b,  flanged  and  Itolted  together. 
The  induction-chamber  ebiu  upwardly  opening  valves, 
through  which  water  is  drawn  by  oscillating  the  han- 
dler A  B,  causing  correspon<Ung  oscillation  of  the 
slieU^Vt  which  turns  upon /as  a  center,  and  is  divided 
by  radial  plates  provided  with  upwardly  openingvalves 
d  I  into  cnanil>ers  into  which  the  water  is  aucceasively 
admitted  at  each  oscillation  and  dischuged  through 
the  eduction-opening  k. 

Os'oll-lat-ing  Ptunp-spear.  {Naidiml.)  A 
rerolvins  amngemeat  like  a  winch,  for  working  a 
pnmp-roa. 

Oa'oil-Ut-iiig  Valva. 


OtciUating  Pta»tp-  FatM. 
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1.  (^eam.)  A  valve 
which  reciprocates  on  a 
pivot,  as  the  disk  and 
tninnion  valves  of  oscil- 
lating-cylioder  Bteam- 
ensines. 

In  Fig.  8437  steam  is 
admitted  to  the  center 
L  of  the  hollow  valve, 
through  passages  J  J, 
communicating  with  the 
steam-chest ;  A"  A"  are 
induction  -  openings  to 
the  steam-cylinder ;  T, 
eduction -iKirt. 

Oscillating  steam -en- 
gines frequently  have  os- 


or  crank  coimection 
to  a  fixed  object 
while  the  cylinder 
vibratea. 

2.  A  pump-ralve 
which  reciprocates 
on  a  pivot.  In  the 
example,  the  valves 
V  and  v'  are  attached 
to  a  lever  G,  and  bat- 
ter upon  their  aeata 
alternately. 

0'al-eT-^i«el'er. 
iAgruaUure.)  The 
process  of  |)celing 
osiers  bya  clelt  stick 
is  shown  at  Kounia, 
Thebes.  The  uses 
of  the  Older  among 
the  ancient  Egj'p- 
tians  were  constant 
and  various,  lias- 
kets  were  eveu  more 
common  then  thau 
now,  as  the  products 
of  tho  field,  the  net, 
and  the  hook  were 

generally  carried  by  men.  The  wheded  vehicles  io 
tB'pt  were  few  and  not  capacious. 

Machines  for  peeling  osiers  proceed  in  various 
ways.  In  Colby  s,  the  osier  wands  are  carried  be- 
tween vulcanized  rubber  rollers  which  press,  rub, 
and  wring  the  bark  fnun  the  wood.  A  serrated 
metallic  roller  acts  in  connection  «itli  an  elas- 
tic or  yielding  roller,  both  having  an  end  chase 
or  lateral  r»-iprocalion  to  rub  off  the  bark  of  the 
wand.  A  rack  or  comb  catches  and  removes  the 
bark. 

Easterbrook'b  has  a  ^jair  of  rollers,  respectively 
convex  and  concave,  which  give  a  slipping-  pn«sQi« 
upon  three  sides  of  the  wand  and  loosen  the  bark ; 
a  pair  of  wire  bnisbes  next  come  into  play,  and  tfara 
rollers  discharge  it  from  the  machine. 

Other  forms  have  rollers  Laving  various  angular 
preseututious  to  a  disk  against  which  they  pi-ess  the 
wand.  Another  bus  jaws  to  drag  the  willow  past 
V-edges.  Another  rubs  the  willow  between  a  wheel 
and  a  traveling  belt. 

0ml9on-i't0XL  {Meiailurgy.)  Bars  specially 
made  for  the  maniifac^re  of  wire. 

Os'tni-tun.  Equivalent,  99-6  ;  Symbol,  Os. ;  spe- 
cific gravity,  21.1 ;  nearly  infusible.  A  rare  metal, 
sometimes  found  in  a  native  alloy  with  iridinm,  and 
forming  the  hardest  alloy  known. 

Oa-mom'e-ter.  An  apparatus  for  exhibiting  thn 
fon.-e  of  osmotic  action,  by  which  liquids  are  impuled 
through  a  moist  membrane,  illustrating  the  phenom- 
ena m  endoamose  and  exotmoae.  The  devii^  consists 
of  a  porous  vessel  or  sac  containing  a  saline  solution 
and  plunged  in  pure  water. 

The  more  rapid  flow  tlirongh  the  porous  septum 
or  wall  is  from  the  thinner  nuid  to  the  saline  solu- 
tion, and  is  termed  mdosmast.  A  slower  current 
sets  in  the  other  direction,  and  is  called  acMnum. 
The  result  is  a  Ueading  and  ultimate  aniformit;  tS 
quality. 

Oa'mand  Fnr'naoa.  {Metallur^.)  A  furnace 
formerly  employed  in  .Swetlen  and  still  employed  to 
some  extent  in  Finland  for  reducing  bog-iron  ore. 
This  ore,  consisting  essentially  of  hrdreted  aesQui- 
oxide  of  iron,  is  extracted  from  the  Iwttonis  of  lakes 
and  riven.    It  occurs  in  grains,  cakes,  or  amorphous 
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masses,  gmiemlly  of  a  somewhat  loose  and  friable 
texture,  different  varieties  yielding  from  to  90 
per  cent  of  pure  iron. 

The  illustration  is  tnlcen  froin  a  cut  in  Sweden- 
borg's  work  on  iron,  a  is  a  heap  of  the  ore  not  cal- 
cined ;  b,  a  heap  undergoing  calcination  on  wood  ;  e, 
calcined  ore ;  d,  borer  employed  in  searching  for 
ores  ;  e,  charcoal  rake ;  /,  iron  shord  ;  g,  tongs  for 
witfadraving  the  bloom  from  the  fomace  ;  h,  cinder 
book,  also  used  in  taking  out  the  bloom  ;  t,  bar  for 
cleaning  the  cinder  hole  and  tuyere  hole  ;  j,  sledge 
used  for  hammering  the  bloom  when  taken  out ;  k, 
lump  of  iron,  bldatra,  or  osmund,  partly  divided  ; 
t,  hatchet ;  m,  ti-eadles  for  working  the  bellows ;  n, 
incltned  plane  for  conveying  ores  to  the  top  of  the 
fumace ;  o,  tap  hole  for  ciudera ;  p,  tnyere ;  a,  wood 
shovel  for  charging  the  furnace  with  ore.  The  fe- 
male in  the  figure  is  engaged  in  spinning  with  the 
distaS*  and  o)>erating  Uie  ti'cadlea  of  the  oellows  at 
the  same  time.  The  furnace  has  a  rectangular  cav- 
ity at  the  bottom,  into  which  the  reduced  iron  was 


received,  and  which  is  provided  with  an  opening 
pear  j,  through  which  the  bloom  is  extracted.  Dar- 
ing tilt  operation  of  smelting  this  is  built  up 
temporarily  with  stones.  The  inner  lining  is  of 
refractory  stone,  and  between  this  and  the  outer 
wooden  casing  is  a  filling  of  earth.  The  iron  pro- 
duced may  be  forged,  but  is  usually  of  a  mixed 
character,  requiring  to  be  temeltod  to  render  it  mal- 
leable. 

A  fumace  of  this  kind  yielded  about  1}  tons  of 
iron  weekly,  of  which  from  33  to  50  per  cent  was 
lost  in  working  it  up  into  an  osmund  or  bloom.  In 
Finland,  as  has  been  observed,  this  primitive  con- 
trivance still  msiutains  itn  ground  b^ide  the  high- 
blast  furnace,  seeming  to  be  well  adapted  for  pro- 
dacing  a  good  quality  of  iron  from  the  peculiar  ore 
employed.  It  formerly  afforded  lucrative  employ- 
ment to  the  Swedish  peasant  during  the  winter  sea- 
son. When  the  farm  labors  of  the  year  were  over, 
he  went  into  the  woods  for  some  weeks  with  his 
wife  and  family,  with  whose  aid  he  extracted  the 
iron,  which  was  sold  for  a  small  amount  of  rsady 
money  at  some  market  town. 

wiut-bnri^  (Fabric.)  A  kind  of  coarse  linen, 
made  of  flax  and  tow,  originally  imfwrted  from  Os- 
nabui^,  Germany. 

Oa-to'o-tome.  {Surgical.)  An  instrument  to 
cut  a  bone  ;  specifically,  one  to  cat  the  bones  of  the 
fetal  cranium  when  it  is  necessary  to  much  reduce 
it  to  facilitate  deliverv. 

Ot-a-ooaa'tlo.  (Surffteal.)  An  Instmnient  to 
improve  the  sense  of  hearing. 

O^OUMoope.  {SurgioM.)  An  initrmnent.  in- 
vented in  1851  by  Czermak,  for  holding  water  round 
the  eye  to  enable  the  interior  to  be  seen.  It  has  the 
effect  of  preventing  the  cornea  acting  as  a  convex 
refracting  surface.    It  is  a  little  resermr  of  glass, 


having  three  sides,  and  when  placed  a^inst  the 
cheek  and  nose  and  filled  irom  above  with  water, 
the  eye  can  be  kept  open  in  it  under  the  water.  It 
is  superseded  by  Helmholz's  Ofhthalhoboofe 

(which  see). 

O'to-phona   An  ear-trumpet 

O'to-^OOpe.  (Surgical.)  a.  An  instrument  for 
viewing  the  interior  of  the  ear.  Oloscopmm. 

To  this  class  belong  the  different  patterns  of  ear- 
si>eculum8(C7i?),  fuBuel-shaped,  of  high  polish  inside, 
tnrough  which 

light  is  reflected  Fig- 8**0- 

by  means  of  a  con- 
cave mirror ;  and 
the  bivalve  specu- 
lum A,  whicn  ad- 
mits of  expausiou 
of  the  meatus  au- 
ditorius,  etc. 

Simrock's  oto- 
scope {B)  is  a  fun- 
nel-shaped hi  val  V- 
ular  instrument 
with  magnifying- 

daik's  reflect- 
lag  otoscope 


Ototeopu. 


(lower  figure)  ctmsists  of  an  angular  tube,  one  ex- 
tremity of  which  is  expanded  to  receive  the  rays  of 
light  (wm  the  window,  a  gas-jet,  or  lamp,  while  the 
other  is  prepared  for  the  adaptation  of  specula  of 
various  sizes. 

The  light  enters  at  the  fiaring  extremity,  and 
is  reflected  from  the  surface  of  a  polished  steel  mir- 
ror, which  is  placed  transversely  avroas  the  aoj^e  b, 
and  is  thrown  upon  the  tympanum  throngh  the 
speculum  e.  A  nnall  tube  proceeds  from  tno  eye- 
piece d,  and,  transfixing  the  mirror,  extends  just 
into  the  speculuin  e.  At  the  extremity  of  this  tube, 
a  carefully  ground  lens  is  introduced,  which  greatly 
magnifies  the  objects  which  are  seen  through  the 
speculum.  The  smaller  speculum  «  can  be  adjusted 
in  place  oS  the  one  apon  the  instmmeDt  when  re- 
quired. 

b.  An  instrument  enabling  the  examiner  to  detect 
the  sound  of  air  passing  tnrough  the  tympanitic 
cavity  in  certain  morbid  conditions.  An  ear-ex- 
plorer. 

The  otoaeope  of  Toynbee  is  an  elastic  tobe  with 
ivory  extremities,  one  to  fit  the  operator's,  the  other 
the  patient's,  ear.  Air  bdn^  blown  into  the  eosta- 
chean  canal,  you  determine  with  it  whether  the  tym- 
panum be  sound  or  perforated. 

Onoh.  Formerly  oue?ie  ;  see  King  James's  trans- 
lation of  the  Bible,  "Exodus  xxviii.  11 :  — 

"BngnntbetwoitmiMtoBTzlwltbtlMiiaiM  of  UmcUI- 
dm  w  IbhI:  tlUMShalt  msn  thm  to  ba  tat  In  atwhM  <tf 
foM.<* 

Also  la  Ezodns  xxxlx.  18  :  — 

■*  And  tha  two  ends  of  Om  two  wnathm  ebalns  tbw  ftstoned 
ta  tbe  two  oueJui  %aA  pot  ttaem  on  t|w  ■honldaa  of  um  Sl^tod, 
npon  the  forefroat  of  It."  —  BiSHor'S  "  Bible,"  1H8. 

The  collet  (tf  a  jewel. 


Digitized  by 


Google 


OUTBTTKST-BANK. 


1582 


OVEN. 


The  part  of  a  setting  vhieh  grups  the  etoneu  The 
beul. 

An  fHnamratal  collar  of  gold. 

From  the  word  <mche  comee  brooch,  the  modem 
name  of  the  ornamental  dresa-claspw  Thin  wae  for- 
merly a  clasp  or  batton,  and  by  the  addition  of  a 
h-oa<A — a  pin — (Fr.  broehe\  receivediti  pieaent  form. 

Onfbont-bank.  {IfydraulieBngiiieeriiig.)  The 
middle  portion,  as  to  elevation,  of  a  sea  embank- 
ment.  The  lower  portion  is  the  footing,  and  has  a 
base  of  B  to  ft  hifht  of  1.  The  outburst  has  a  base 
of  2  to  1  of  hight,  and  is  crowned  with  the  awash- 
bank,  which  has  the  same  proportions  and  a  lerel  on 
top  of  4  to  6  feet  under  ordinary  circumstances, 
where  it  is  not  to  be  used  as  a  road. 

Ont'orop.  (Mining  Enginsering.)  The  emer- 
gence of  a  stratum  or  seam  at  the  surface.  Basset. 

Oaf  er  Form.  (JFVfartno.)  The  fonn  oommen- 
dns  with  the  first  page  of  the  sheet  It  is  usually 
worked  off  last. 

Ont'faU.  {flydravlie  Engineering.)  The  point 
of  discharge  for,  or  the  embouchure  of  a  drain,  cul- 
vert, or  sewer. 

OatluuiL  QfavHeai.)  A  lopa  wed  to  extend 
the  clew  of  a  boom-iail. 

Onfkeep-er.  (Surveying.)  A  mall  dial-plate 
having  an  index  tamed  by  a  milled  head  underaeath, 
used  with  the  surveyor's  compass  to  keep  tally  in 
chaining. 

The  dial  is  figured  frcan  0  to  16,  the  index  being 
moved  one  notch  for  every  chain  run. 

Ont'tlg-fer.  1.  (Nautieai.)  a.  A  spar  for  ex- 
tendinR  a  sail  or  rope  beyond  die  points  of  attach- 
ment furnished  by  the  hull. 

h.  A  boom  rigged  out  from  a  vessel  to  secure  boats 
to  when  the  vessel  is  at  an'chor. 

e,  A  floating  timber  attached  by  spars  to  the  hull 
and  floating  parallel  therewith.  Used  with  crank  or 
narrow  boats  to  support  them  upright  in  the  water 
nnder  a  press  of  canvas  which  would  otherwise  up- 
set them.  Principally  used  with  the  proat  of  the 
Malays  and  Ladronea.  The  lesser  or  leeward  boat 
the  double  canoe  of  the  Padfic-Islanders  la  called  a 

d.  A  spar  prcijecting  over  the  stem  of  a  boat  for 
assistance  in  nauling  out  the  dew. 

*.  A  U^t  boat  fior  matches. 

S.  {Oearttig.)  A  wheel  or  pulley  oataide  the  ftame 
to  receive  a  belt  or  other  driving  oonnaction. 

8.  Of  a  crane ;  the  jib. 

4.  The  cat-head. 

5.  (Building.)  A  beam  projecting  ontwwdly  ftom 
a  wall  to  support  a  hoisting  tackle, 

OnVaid*  Car.  (Fehide.)  An  Iririi  jannling- 
ear  in  which  the  passengers  in  two  rows  sit  hack  to 
hack,  with  their  feet  on  oaardB  outside  of  the  wheels. 
The  inside  variety  is  shown  under  Car. 

Onfc«ld'er.  (iMcksmOhing.)  A  pair  of  nim>erB 
with  semi-tubular  jaws,  adapted  to  enter  a  keyhole 
and  grasp  the  pin  of  a  key,  so  as  to  turn  it  and  un- 
lock the  door  rrotn  the  outride. 

OtitUd*  Bal'ly-bwid.  (ffarnesa.)  An  extra 
helly-band  used  on  single  harness,  to  prevent  the 
thills  rising  too  high, 

Onfworks.  (Fbrtifieatim.)  Works  included 
in  the  defense  of  a  place,  but  outside  the  parapeL 
Delachtd  works  are  beyond  the  gUwis. 

On-vreanx'.  (OUm,)  The  ;wq>-JMH  of  a  plate- 
glass  furnace. 

Cval  Ohnok.  A  chuck  invented  by  Sharif  for 
oval  or  elliplac  turning.   See  Chuck. 

O'vbI  Gom'paM.  A  compass  for  deecribing 
ovals.    See  Ellipboorafh. 

OTal  File.  A  file  whose  cross-section  is  ellipti- 


cal or  oval.  Used  sometimes  as  a  guUetimg  iU& 
Called  by  the  French  Uma  A  doubk  doe. 

Ov'en.  A  chamber  in  which  obijects  an  baked 
by  artificial  heat. 

The  division  may  be  made  into  these  kinds  :  — 

1.  Domeatic.  4.  OUtat-annealiHg. 

2.  Bakei'*.  5.  For  clay  and  ceramic 
8.  MOaUurgit.  wore. 

The  oven  the  Society-Islanders  is  a  pit  in  the 
ground  paved  with  lam  stones,  over  which  a  fire  is 
lighted.  When  the  Hfonee  are  hot  enough,  the  em- 
bttrs  are  removed,  the  stones  covered  with  green 
cocoa-nut  leaves,  the  dressed  pig  wrapped  in  plan- 
tain-leaves, pla(^  in  the  hole,  and  covered  with 
hot  embers,  on  which  are  placed  bread-froit  and  yams 
wrapped  in  plantain-leaves.  Captain  Cook  said  it 
was  the  best  mode  of  cooking  he  ever  saw.  It  fa  a 
pity  that  he  was  aTterward  sntgected  to  it.  He  was 
sent  by  the  Enfjlish  goremment  to  the  South  8ms  to 
observe  a  transit  of  Venus,  and  was  killed  and  eaten 
by  the  natives  of  Owhyhee^  February  14,  1779. 

The  early  Egyptian  oven  was  a  crock  sunk  in  the 
ground  and  heated  a  fire  built  inude.  To  tlie 
sides  id  the  crock  wet  lumps  of  don^  were  attached 
and  baked  tnr  the  heat  It  explains  how  the  fhigs 
with  which  Egypt  was  plagued  came  into  the  ooent. 
The  cannib^s  oi  the  Fefjee  Islands  make  a  hole  in 
the  ground,  and  place  therein  the  meat  (bakolo,  long 
pig,  as  they  called  a  human  carcass)  and  heated 
stones,  covering  all  with  leaves.  The  Jtocky  Moun- 
tain Indiana  collect  the  graariK^iers  in  pits,  and 
there  cook  them  witiii  heated  atones.  These  are  prim- 
itive ovena,  and  with  certain  variations  may  be  found 
among  most  barbarous  nations  and  among  some  who 
have  retained  primitive  customs. 

1.  The  domestic  ovena  an     three  kinds  :  — 

a.  Stove  ovens. 

h.  Dutch  ovens,  bo  called. 

e.  Out-ovens,  heated  by  fuel  These  resemble  the 
baker's  ovens. 

a.  Stove  ovens  are  usually  a  part  of  the  atov^  and 
vary  in  their  posi- 
tion with  the  shape  He-  Md- 
and  capacity  of  the 
stove.  Several 
forma  are  shown 
nnder  Cookimo- 
STOVTt,  p.  fllfi, 

The  oven  of  the 
nmge  is  alongside 
the  are-chamber,  as 
in  Fig.  1435,  p. 
614.  See  also 
Bangx, 

TheslMUtafoMii 
is  a  chamber  anr- 
rounded  by  a 
spreading  or  en- 
largement of  the 
flue,  an  in  Fig. 
S441.  SeealsoFig. 
1489,  p.  615. 

Another  form  is 
an  oven  combined 
with  a  heating 
stove,  some  varie- 
ties of  which  are 
known  as  "parlor  Ektmttd  Omn. 

cooks."  Fig.S442 

is  an  instance,  in  which  the  caat-inm  fire-chamber 
is  snrmounted  by  a  cap^  and  the  latter  by  a  cylin- 
dricat  caring  containing  an  oven  encompassed  hr  the 
caloric  current  It  ciHubines  in  small  compass  beat- 
ing and  cooking  arrangements. 
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MmiHC  Sm$  with  Oeei*. 


b.  The  Dutch  oven, 
so  called,  ia  of  twokindii. 

One  is  a  Aillet  or  hak- 
ing-pot,  used  in  cooking 
by  wood  coals  on  the 
hearth,  the  iron  pot 
being  Bet  upon  a  bed 
of  hot  coals  and  otiiers 
piled  on  to  ita  lid. 

The  other  form  is  a 
sheet-metal  aSair  placed 
in  front  of  a  (ire  in  a 
grate,  so  as  to  cook  by 
radiation  tmm.  the  open 
Kre^  the  closed  back  of 
the  chamber  keeping  in 
theheat  SeeFig.lS09, 
p.  765. 

e.  The  oul-ovm,  as  it 
is  called,  was  commoner 
aforetime  than  now.  It 
is  so  called  because  bnilt 
outofdoora;  notaAouoe- 
OTen.    It  has  a  domed 


chamber,  is  built  of  briek,  and  is  heated  by  means 
of  light  ¥nx»d  or  sticks  burned  inside.    The  bricks 
lumng  beoi  well  heated  by  the  fire  inside,  the  ashes 
and  embers  are  raked 
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out,  the  iloor  swept, 
and  the  batch  of  doi^ 
loaves  introduced  by  a 
pcd,  which  is  a  flat 
wocden  shovel  with  a 
long  handle.  The  door 
is  then  closed.  The  re- 
sult is  very  satisfactory 
when  ^ood  material 
,  meets  with  Rood  man- 
agement, "nie  illns- 
tration  shows  a  form 
with  a  front,  back  flues, 
damper,  a  rake-hole  for 
the  embers,  and  an  ash- 
pit beneath. 

Loaves  found  in  a 
Pompeian  bakery  indi- 
cate that  the  name  of 
the  meal,  wheat,  rye, 
beans,  etc.,  wasstsmped 


on  bread.  Among  the  recent  discoveries  in  a  baker's 
oven,  BO  hermetically  sealed,  says  Marc  Monnier,  that 
not  a  particle  of  volcanic  ashes  had  entered,  there 
were  eighty-one  loaves,  whole,  hard,  and  black,  found 
just  as  they  had  been  placed  on  the  23d  of  Novem- 
ber, A.  D.  79.  Enchanted  with  the  discovery,  Fio- 
relli  himself  climbed  into  the  oven  and  took  out  the 
preciona  relics  with  his  own  hands.  Most  of  them 
weigh  about  a  pound,  are  round,  depressed  in  the 
center,  and  divided  into  eight  lobes.  Loaves  pre- 
cisely like  them  are  still  made  in  Sicily. 

a.  The  baker'a  oven.  a.  Until  lately,  and  even 
now  in  many  places,  thii  was  but  an  extension  of 
Uie  one  last  described  ;  the  additional  capacity  en- 
abling  it  to  act  apon  a  larger  quantity,  and  the 
lai;ger  size  requiring  greater  skill  in  tfie  building 
and  the  mode  of  conducting  and  using  the  heat 
econanically.  Some  ovens  of  t^is  kind  are  heated 
by  Bteam. 

h.  The  reei-oven.  This  has  a  series  of  pans  or 
trays  suspended  from  the  periphery  of  a  skeleton 
cylinder,  or,  as  it  were,  from  the  spokes  of  two 
wheels  keved  on  to  the  same  shaft.  The  pans  are 
preserved  in  a  horizontal  position  by  means  of  sus- 
pending each  from  a  point  above  its  center  of  grav- 


Tt8.3444 


ity  (Ball,  September  .28.  1856 ;  McKenzie,  May  1, 
I860  ;  Cobnm,  January  80,  I87S)  ;  by  a  suspended 
weight  beneath  the  pan  (Ball,  July  19.  1670) ;  by 
radius  rods  like  those  of  a  feathering  paddle-wheel 

(M  cKenzie, 
June  6,  1871). 

The  reel- 
oven  is  shown 
in  Fig.  8414. 
The  rate  of 
revolution  is 
such  that  a 
loaf  is  baked 
during  (me 
revolution.  As 
a  pan  comes 
opposite  the 
mouth  of  the 
oven,  the 
baked  loaf  is 
taken  off  and  a  loaf  of  dongh  placed  upon  it.  The 
pans  are  hang  to  radial  arms  projecting  from  a  ro- 
tating drum  which  reflects  heat  upon  the  top  of  the 
matters  con- 


Reei-Oven. 


tained  in  the 
pans.  Flues 
within  the  oven 
have  dampers  by 
which  the  escape 
of  heat  to  ttip 
chimney  nutyhe 
permitted.  The 
work  is  thus  con- 
tinuous, the  door 
bcin^  closed  in 
the  intervals  of 
taking  off  the 
bread  and  pot- 
ting on  the 
do^h  as  the 
pans  arrive  in 
succession  oppo- 
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site  to  the  doorway.  The  reel  is  tamed  by  a  wheel 
on  the  axis  which  extends  outside  the  wall  of  the 
oven. 

c.  The  «nnwl<  T1R.8U6. 

ing-aprtm  oven  ia 
another  form  of 
continuously 
working  oven.  In 
Grumble's  oven, 
April  9,  1872, 
shelves  are  sns- 
pended  from  a  se- 
ries of  traveling 
axles,  which  are 
connected  by  an 
endless  chain  of 
ban  and  cauaed  to 
travel  in  an  ellip- 
tical path,  pre- 
senting the 
shelves  consecu- 
tively at  the  ovra 
door,  as  described 
just  above.  An 
endless-apron  ov- 
en was  patented 
hy  Deneale  in 
1806. 

d.  An  endlm  JMonr  Owk. 
chain  with  sus- 
pended treys,  traveling  in  a  tall  vertical  Bne,  is 
shown  in  Jennison's  patent,  February  1,  1850. 
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e.  The  rotary  hearth  U  a  circular  floor  having  a 
co«|pd  rim  or  a  stem  with  a  gear-wh«el  upon  it 

tig.  3445  in  an  illuatration  of  the  former,  and  Fig. 
S446  of  the  latter.  In  each  case,  the  floor  for  the 
bread  is  in  a  dome-roofed  chamber,  heated  from  tlie 
furnace  beneath.  The  oven  usually  forms  a  part  of 
the  tiue,  the  hentpd  gase-s  from  th<^  fire  passing  iuto 
and  through  the  oven.  The  Iowkt  part  of  Fig.  !t446 
shows  the  duplicate  arrangement  of  fireplace  and 
the  distribution  of  the  heat. 

3.  Metallurtjic  oixns.    These  are  of  two  kinds. 

a.  Roastvig  oirn$,  which  may  be  properly  termed 
fumeuxa,  as  in  the  example,  where  pyntes  or  arsen- 
ical ores  are  exposed  to  a  catciniug  heat  by  which 
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JCtlaltHrfie  RoAmim^Ovtn. 

they  are  rendered  friable,  the  metallic  portion  being 
oxidizf^d  and  converted  in  a  calx.    See  also  Orb- 

CALCISI.N'O  FfRNAOB  ;  RoASTINO-FPRNACK. 

b.  The  annealing  oven,  in  which  iron  articles  are 
brouizht  to  a  heat  bidowTuaion-point  and  then  al- 
loneii  to  cool  gndually,  so  as  to  decarbonize  them 
and  remove  the  brittlenesa  of  their  ordinATy  "cast* 
iron  "  condition.  Sue  Mallrablb-iron  Furnace  ; 
Annealiko-fitrxacb,  Fig.  251,  p.  111.  See 
also  Annealino,  pp.  110-114. 

Other  heating-chambers  may  be  tanned  ovena; 
toch  as  the  rusay-famace,  Fig.  395  ;  the  mujle-jur- 
lUUi  ;  the  vittcanixing •furnace,  etc. 

4.  The  glnaa^nnealing  oven  is  a  chamber  in  vhich 
blown,  pressed,  or  rolled  glasa  is  placed  to  allow  it 
to  cool  alowlv,  in  order  uat  the  particlea  mkj  ar- 
range themselves  in  a  static  condition,  not  liable  to 
fVacture  and  fly  to  pieces  upon  slight  provocation. 
See  Anskalino,  p.  110  ;  Leer. 

fi.  Porcelain  oven.  The  flring-kiln  of  the  porce- 
lain manufacture.  The  ovens  are  conoidal  structures 
of  brick,  22  feet  in  diameter  and  18  to  21  feet  high, 
and  are  cluatered  around  a  brick  building  ^  liomBr 
stmctnre,  but  larger,  called  a  hovel. 

The  ovens  are  heated  by  fireplaces  or  mouths, 
abont  9  in  number,  built  aronnu  them.  Fluex  in 
connection  with  these  converge  under  the  bottom  of 
the  oven  to  a  central  opening,  drawing  the  flames 
to  this  point,  where  they  enter  the  oven  ;  other  flue^ 
termed  bags,  pass  the  internal  aides  to  the  hight  of 
about  4  feet,  conveying  the  flames  to  the  upper  part. 
See  Porcelain  ;  Pottery. 

O-Ter-out'lng,  1.  (BookbindiM.)  The  doub- 
ling of  an  edge  of  a  single  leaf  or  plate  to  be  sewed 
in,  so  as  to  give  a  hold  to  the  thread. 

2.  {Sewing.)  Laying  two  edges  of  cloth  together 
and  whipping  them  by  a  thread  which  goes  over  and 
over.  Used  to  prevent  raveling  of  the  edges  of  two 
fabrics  sewed  together. 

O'Ter-cheok.  Sec  Over-check  Bridle. 

O'ver-oheok  Brl'dle.  {Harness.)  A  driving- 
bridle  having  a  rein  passing  over  the  head  of  the 
horse,  so  as  to  draw  the  bit  upward  into  the  angle 


of  the  horse's  month.  In  the  example,  branch  rrins 
are  attached  to  eacli  end  of  the  driving-reins,  one 
branch  answering  for  a  gas-rein,  passing  over  the 
horse's  head  to  the  ring  of  tne  snafine-bit ;  the  other 
branch  connects  to  the  same  ring  of  the  bit.  The 
devices  correspond  on  each  side. 

O'ver-cheok  Rein.  {HamoM.)  A  rein  pass- 
ing over  the  head  of  the  horse  to  the  bit,  so  as  to 
ptul  upward  upon  the  bit  when  dnwn  apon.  The 
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Ovtr-Ckttk  Rein. 


example  shows  one  which  has  an  additional  or  eafi-tT 
rein  which  leads  through  the  runners  to  the  rings  of 
the  usual  hit,  and  also  drawn  upon  the  nver-ehed: 
rein  G  ;  this  is  connected  to  a  separate  Ht  F,  which 
is  thereby jAilIed  upmird  against  the  palate. 

O'rer-flow-bA'BixL  One  having  a  pipe  to  con- 
vey away  excess  of  water  and  prevent  it  running 
over  the  brim.  In  the  example,  the  overflow  hoIn> 
are  near  the  bottom,  hut  communicate  with  an  up- 


Ootr/latc-ltasim. 

wardly  bent  pipe  to  allow  the  basin  to  hold  water 
up  to  a  given  level. 

O-TW-baiil'.  {I/aulieal.y  To  extend  the  bkwks 
of  a  tackle  from  each  other  and  slacken  the  Ut, 
that  it  may  render' through  the  bloclcR.  toJUd. 

0-Ter-.head'-ora2ie.  One  which  travels  on  ele- 
vated beams  in  a  foundry,  machine'Sbop,  or  on  hi^ 
Rcalfolding  above  a  structure.  The  crab  travels  on 
wheels,  and  the  object  is  suspended  from  chain -tackle 
beneath.    See  also  Steau-cramb. 
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OVOLO. 
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Overhead^  Crtuft. 


O-Tor-head'-geBT.  Driving-^r  above  the  ob- 
ject driven,  as  in  the  mortar-mill,  Fig.  3452,  in 

which  the  bev- 
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Ovtrhrad  Driviiif-Otar' 


el  gearing  driv- 
ing the  rolb  of 
the  Chilian  mill 
are  placed  over- 
head, in  contra- 
distinction to 
such  as  receive 
the  impulse 
from  below,  as 
in  Figs.  146  and 
147. 

O  -  T  e  r  - 
head'-mo'- 

tlon.  ( Turn- 
i7ig.)  A  frame 
attached  to  the 


Itench  of  a  kthe,  and  rising  to  a  hight  about  a  foot 
above  the  hejid  of  the  workman.  It  supports  a  spin- 
dle on  which  is  a  pulley  diiven  by  a  band  from  the 
fly-wheel ;  another  pulley  on  the  same  spindle  car- 
rving  a  hand  which  passes  don'n  to  the  pulley  on 
the  spindle  of  the  eccentric  cutter.  The  latter  spin- 
dle, to  whose  end  the  work  is  chucked,  is  stationary, 
while  tlie  cutter  is  revolved, 

O-TOT-head'-reln.  One  which  passes  over  the 
horse's  hfad,  between  the  ears,  and  down  the  front 
of  the  face  to  the  bit,  so  as  to  pull  the  latter  up  into 
the  angle  of  the  mouth,  instead  of  pulling  squarely 
against  the  jaw.    See  Over-check  Rein. 

O-ver-head'  Steam-en'gine.  An  engine  in 
which  the  cylinder  is  above  the  crank,  the  thnist 
motion  being  downward.  Not  an  uncommon  form 
with  trunk  and  oscillating  engines. 

O^TOT-heat'liig-plpe.  {Steam-eiigiiu.)  A  pipe 
through  which  steam  is  caused  to  pass  in  oi'der  to  be 
sn]>erheated. 

O-ver-lap'-Joliit  One  in  which  the  parts  lap 
ujmn  each  other,  in  contradistinction  to  a  butting- 
joint,  in  which  the  edges  merely  are  in  contact,  fice 
Ancle-joint,  for  a  number  of  illustmtionB  in  which 
overlapping  portions'are  joined  by  solder  or  by  bend- 
ing over  \\\>on  each  other. 

O'Ter-laT.  (Printing.)  A  piece  of  paper  pasted 
upon  the  tympan-shept  at  a  spot  where  the  impres- 
sion is  desired  to  be  dark  and  effective.  This  is  used 
to  bring  out  the  darker  parts  of  the  engraving,  while 
the  lighter  portions  are  partially  relieved  of  ppesmire 
by  ntiling  out  the  tympan-sbeet  over  such  places. 

It  is  also  used  to  obtain  a  proper  impression  of  the 
low  part  of  a  form. 

O-Tar-reaob'ing  de-vloe'.  {Mmage.)  An  at- 
tachment to  the  leg  or  foot  of  n  horse  to  prevei't  the 
catching  of  the  toe  of  the  hiad  foot  upon  the  heel  of 


the  fore  foot  in  rapid  traveling.  See  Leb  and  Foot 
Guards  for  Horues. 

O-ver-flall'lng.  (ArckUeduTe.)  Projecting  be- 
yond the  general  face. 

O-ver-seam'ing.  {Seicing.)  Anotlier  name  for 
overcasting,  in  which  the  edges  of  two  pieces  of  cloth 
are  laid  together  and  whipped  over  and  over,  to  pre- 
vent raveling. 

O'ver-ahave.  (Coopering.)  A  jointer  having  a 
concave-edged  bit,  on  which  the  backs  of  staves  are 
dressed. 


O'ver-shoe.  1.  An 

in  d  ia  -  ru  bbe  r  sh  oe  to  pro- 
tect the  usual  foot-cov- 
ering while  walking  in 
muddy  streets.  A  r/o- 
lothe. 

2.  A  shoe  of  buflhlo 
hide,  hair  inward,  used 
in  aleigbing  or  winter 
travel  ing. 

O'ver-shot-wheeL 
A  form  of  water-wlieel 
in  which  the  water  flows 
U[K>n  or  near  the  top  of 
the  wheel,  as  in  Fig, 
3453.  Itactsprincipally 
by  gravity,  though  some 
effect  is  of  course  due 
to  the  velocity  with 
which  the  water  ar- 
rives. Some  overshot- 
wheels  have  a  circular 
rack  or  cogged  lim  near 
the  periphery,  so  as  to 
bring  the  body  of  water 
in  close  proximity  to  a 
pinion  which  communi- 
cates the  motion  to  the 
machinery.  In  such 
cases,  the  frame  of  the 
wheel  is  A  skeleton, 
comparatively  light. 
In  ordinary'  coses,  the 
wheel  is  united  l>y  the 
usual  arms  or  spokes  to 
an  axis  which  foniis  the 
main  driving-shaft. 

Tlieupperfigtireshows 
a  large  wheel  of  the  lat- 
ter description. 

O'TO-lo.  A  mold- 
ing whose  profile  is  a 
quarter  of  a  circle  ;  or, 
in  the  Grecian,  a  por- 
tion of  a  cvcloid. 
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OXYGENATOR. 


A  qnarter-roand.    See  Moldin'o. 

0'TO~lo-plaae.  (Joinery.)  A  joiner's  plane  for 
working  ovolo  moldings  on  sash,  or  eUewheru. 
Ovolo  routers  are  made  like  spokeshares,  to  work  in 
ciroalar  sash-rranies. 

Ox-bow.  {Hu^ndry.)  The  Iwnt  piece  of 
wootl  which  passes  under  the  neck  of  the  ox,  tlie 
upl>ei'  fiids  pasaiiig  throogh  the  yoke.  See  O^- 
YOKE;  Yoke. 

Ox-brake.  The  ox-brahe  resembles  that  used 
for  shoeing  refraotory  horaea,  and  consists  of  a  stall 
wheru  the  neck  is  contined,  straps  to  hold  the  aiii- 
innl  suspended  if  he  prove  sullen  and  attempt  to  lie 
down,  and  posts  and  liars  to  which  the  feet  are  lashed 
for  shoeing.    See  a.  Fig.  S456. 

Ox-eye.   {BuildiTig.)   An  oral  rftmner-window. 

Oxt-dlx-ing'^^naoe.  {MeiaUargy.)  A  •fur- 
nace for  treating  ores  or  metallic  substances,  in 
which  the  material  is  exposed  to  an  excess  of  air, 
tlie  oxygen  of  which  unites  with  the  metu],  forming 
an  oxide.  With  ores,  it  may  be  said  to  be  roasting 
with  an  exces-t  of  air.  Tlie  tei-ni  is  somewhat  gen- 
eral, and  to  speak  of  oxidizing-fumsces  is  a  mode  of 
stating  chemically  the  action  of  certain  furnaces 
under  given  conditions  of  access  of  air.  The  same 
furnace  might  be  a  redudng-fiimace.  were  the  air 
more  nearly  shnt  off.  A  rediicvig  ffame  is  one 
which  has  an  exci^s-s  of  gases,  and  abounding  in  car- 
bon, the  effect  of  whieli  Is  to  take  up  the  oxygen 
from  the  material,  rtsducing  it.    A  neutral  furnace 
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by  fire  in  the  furnace  beneath,  and  particles  carried 
over  are  caught  in  the  upper  or  lower  chamber,  ac- 
cording to  their  relative  gtnvity. 

Fig.  S455  is  a  form  of  oximzing  and  desulfdiur 
izing  furnace  for  the  treat- 
ment of  auriferous  pyrites 
and  other  similar  ores  with 
the  gases  formed  by  decora  • 
posing  steam  or  superheated 
steam.  The  coal  is  placed 
in  an  ordinary  lirp-box,  with 
grate-lvirs,  so  as  to  allow 
a  good  draft  of  air  to  sup- 
poit  combustion.  Steam 
from  a  boiler,  which  may 
be  heated  by  the  waste 
gases  of  the  furnace,  i-s 
brought  into  the  incandes- 
cent coal  in  the  fire-box. 
The  resulting  gases  nre 
passed  into  the  chamber 
containing  the  ore  to  be 
treated.  For  the  purpose  I 
of  regulating  the  tempera-  Oxiditimg  and  Dttnipiivit- 
tare  of  the  gases  in  the  tmf  Fm9»t». 

ore-chamber,  and  to  assist  in  oxidizing  the  metals 
an  additional  supply  of  steam  is  passed  into  the  ore- 
chamber  without  being  passed  through  the  fire-box. 

Ox-«hoe.  Among  the  Orientals  oxen  to  be  shod 
are  thrown,  and  their  four  feet  drawn  up  into  a 
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is  one  in  which  there  is  enoogh  of  air  admitted  for 
perfect  combustion  of  the  fUel,  and  no  more  ;  the  effect 
IS  therefore  nil  as  regards  the  duestion  of  reducing 
the  oxide,  or  oxidizii^  the  metal. 

An  illustration,  from  among  many,  may  be  drawn 
from  the  pmcess  of  puddling  iron.  The  flame  is 
fii-at  an  orAdizing  flame  witii  an  excess  of  air,  the 
oxygen  unitiiw  with  the  carbon  of  the  metal  to  con- 
vert it  into  relatively  pure  iron  ;  a  reducing  flame  is 
then  allowed  for  a  whdi',  the  fuel  being  in  excess, 
and  carbonaceous  gases  going  over  to  reduce  the 
oxide  ;  after  this  air  in  moderate  degree  is  admitted, 
the  fii-c  burning  clear  and  consuming  the  fuel  jier- 
fectly,  as  near  as  may  be,  the  ffanie  being  neutral 
and  merely  heating  the  iron. 

In  Fig.  3454  is  shown  an  oxidizing  furnace,  in 
which  the  ores  are  rolled  over  and  over  to  expose 
them  more  fully  to  the  action  of  the  air.  The  re- 
volving chamber  has  hollow  trunnions  open  at  one 
end  to  the  air,  and  at  the  other  communicatinR  with 
the  chimney.    The  material  in  chamber  A  is  heated 


Ox-Shots  and  Brake  Shoii»$. 

bunch  by  cords.  The  animal  being  then 
helpless,  the  operation  is  completed  at  In- 
sure. 

An  ox-shoe  consitcts  of  a  flat  piece  of  iron  with  five 
or  six  holes  near  its  outer  mat^n  to  receive  as  many 
flat-headed  nails,  whereby  it  is  secured  to  the  hoof. 
The  shoe  b  represented  has  a  projecting  flap,  which 
is  bent  into  the  cleft  of  the  foot  and  flattened  up 
(u^inst  the  inside  of  the  hoof,  to  assist  in  keeping' 
the  shoe  in  place.  This  projection  is  not  always 
employed,    c  rf  nre  also  forms  of  ox-shoes. 

Ox-y-oal'd^mn-Ught.  One  produced  by  a  jet 
of  oxygen  gas  forced  through  the  flame  of  an  alco- 
hol lamp  on  to  a  piece  of  lime.  This  light  will  ex- 
hibit the  usual  paintings  on  a  screen  10  or  15  ffet 
in  diameter  with  very  brilliant  effect.  It  is  not  so 
brilliant  as  the  oxyh'ydrogen  light,  but  it  is  much 
safer  to  manage.  The  apparatus  in  less  bulky,  troub- 
lesome, and  expensive.  The  light  is  ennal  in  bril- 
liancy to  ten  aiKand-lampR  of  ordinary  dimensions. 

See  also  Calcii'M-light  ;  DRVXMOKn-ucHT; 

OXYHVDROOES  LlOHT. 

Ox-7-ge-aa'tor.  A  contrivance  for  throwing  a 
stream  of  oxygen  into  the  flame  of  a  lamp. 
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Fig.  8167.  Ox'y-gen- 
gas  Ap'pa- 

ra'tuB.  Oxy- 

Si^D  gas  was  first 
iscovered  by 
Dr.  IMestlyAu- 
gust  1,  1774. 
ticheele  and  La- 
voisier api>ear 
to  have  made 
the  discovery 
independeiitly 
very  shortly  af- 
terward. 

Dr.  Priestly 
first  obtained 
tliegas  by  heat- 
ing red  precipi- 
tate (red  oxide 
of  mercury, 
Ozpeakium-Lig/u.  HgO)  to  a  tem- 

perature of  752° 

Fah.,  by  which  the  oxyyen  is  expelled  from  this  com- 
pound.  Lavoisiei-  verified  the  result  by  boiling  mer- 
cury in  a  given  quantity  of  air,  thus  forming  red  pre- 
cipitate. Scheele  obtained  oxygen  vhile  engaged  in 
experimenting  upon  some  of  tne  ores  of  manganese. 

It  may  be  readily  obtained  by  heating  chlorate  of 
potash,  mixed  with  4, or  j  its  weight  of  black  oxide 
of  manganese,  in  a  glass  vessel  to  a  temperature  of 
450°  or  500°  Fah.,  and  collecting  over  a  water-bath. 
This  process  is,  however,  rather  expensive. 

At  the  London  Polytechnic  Institute,  where  lai^ 
quantities  are  used  for  the  oxyltydrogen  light,  it  is 
procured  by  heating  black  oxide  of  manganese 
(UuO<)  in  wrought-iron  bottles ;  two  equivalents  of 
the  gas  are  liberated  from  each  three  molecules  of  the 
oxide,  leaving  Mn304,  or  red  oxide  of  manganese. 

A  pipe  is  attached  to  the  upper  part  of  each  bot- 
tle, through  which  the  gas,  after  being  purified  by 
passing  through  a  simprc  washing  apparatus,  is  de- 
livered into  a  copper  gasometer.  The  pure  oxide 
should  yield  it  its  weight  of  the  gas,  but  in  practice 
rarely  more  than  half  that  amount  is  obtained. 

Fig.  3458  illustrates  an  apparatus  for  obtaining 
oxygen  gas  from  permanganates  by  means  of  steam. 

A  is  the  boiler  from  which  a  current  of  'steam  is 
forced  by  the  pipe  D  Into  the  rctoits  F,  extracting 


pi[)e  ;  part  of  its  oxygen  combines  with  the  ex- 
hiiusteu  mangaiiate,  fonniog  a  permanganate  which 
is  treated  as  uefore. 

Arvhereau's  apparatus  comprises  a  cupola  of  fire 
clay,  inclosed  in  a  leaden  shell  within  which  sul- 
phuric acid  is  decomposed  by  exposure,  to  an  ex- 
tended beating  surface  formed  by  irou  bars.  The 
mingled  sulphurous-acid  gas  and  oxygen  are  iwssed 


mUipt't  Oxpgm-OoM  Jffonttu. 


a  portion  of  the  oxygen  therein  contained.  The 
steam  current  then  passes,  carrying  the  oxygen  with 
it  into  the  condenser  ff,  where  the  steam  is  condensed, 
the  oxygen  being  conveyed  through  the  pipe  /  into 
the  reservoir  J. 

To  assist  the  process,  a  Mirtiol  vacuum  is  formed 
in  the  retorts  by  a  pipe  £  on  the  Giffard  imector 
principle.  When  all  the  oxygen  capable  of  oeing 
extracted  is  liberated,  the  steam  is  shut  otf  and  a 
fresh  portion  of  air  admitted  through  an  appropriate 


ireliMnm.'»  Oryfcn-Ga*  J^ptvatiu, 

through  a  washer,  where  part  of  the  acid  is  absorbed, 
the  remainder  being  condensed  by  {mssing  through 
a  worm  in  a  condenser. 

In  the  process  of  Du  Motay  and  Marshal,  oxygen 
is  derived  from  the  reactions  between  sulphuric  acid 
and  the  oxides  of  various  metals,  which  readily  imrt 
with  a  proportion  of  this  gas  and  reabsorb  it  from 
the  atmosphere  :  the  sulphurous-acid  gas  and  oxygen 
liberated  oy  this  process  ere  passed  through  a  vessel 
containing  oxide  or  carbonate  of  mag- 
nesia, which  is  converted  into  a  sulphite ; 
this  is  decomposed  by  heating,  and  the 
sulphurous  acid  which  escapes  is  con- 
verted into  sidphuric  by  treating  with 
steam,  air.  or  nitrous  gas,  the  ning- 
ncfiian  compound  being  again  ready  for 
use.  The  patent  also  embraces  meims 
for  procuring  oxygen  by  heating  such 
compounds  as  permanganates,  chro- 
maten,  and  ferrates,  which  are  reoxidated 
at  a  lower  temperature. 

In  Mallet's  process,  sub-chloride  of 
copper  is  transformed  by  the  atr  into 
an  oxi-chloride,  which  parts  with  its 
oxygfn  when  suligected  to  a  red  heat  in 
rotating  retorts  lined  with  fire-clay.  The  oxi-chloride 
is  mixed  with  Ifi  or  20  per  cent  of  fand  in  the  retorts. 
The  oxygen  jwisses  through  a  washing- vessel  to  the 
gns-holder.  Fresh  oxygc-n  is  supplied  to  the  con- 
tents of  the  retort  by  first  cooling  by  jets  of  steam, 
and  then  forcing  a  current  of  air  through  it.  For 
production  of  chlorine  and  oxygen  at  the  same  time, 
hydrochloric  acid  is  injected  tn  place  of  steam. 
According  to  the  amount  of  add  injected  oxi-chlorido 
or  pure  chlorine  may  be  evolved. 
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Ox-y-hy'dro-xen  Blow'plpe.  One  nse<I  by 
niinerato^ts  ftiHl  (.-hetiiists  lor  reducing  metallic 
orrsin  niiiilyttes.  The  flame  is  produc-pii  by  the  com- 
baktion  of  liydrugeii  g^s  in  the  presence  of  an  at- 
mosphere of  oxygi-n,  vith  which  the  combustible 
gas  is  mixed. 

Ox-y-by'dro-gen  I^unp.  One  in  which  streams 
of  oxym-n  and  hyuPOKeii  in  regulated  <iuantities  are 
coniiniiigled,  the  resulting  flame  being  directed  on  a 
ball  of  •|uicklime  and  forming  an  extremely  bright 
light ;  now  used  very  largely  by  lectunrs  on  science, 
to  illustrate  phenomena,  and  by  exhibttonf  to  pro- 
jei't  pictures  ujjon  a  scn-en. 

The  body  of  the  lantern  a  is  swung  betwet-n  two 
uprights,  to  which  it  run  be  clami>ed  firmly  in  any 
position  requinnl.  The  uprights  are  fastens  in  the 
top  l>oanl  of  the  stool  b,  which  can  be  rotated  in  a 
horizontal  piano  round  the  npright  tube  e,  to  direct 
a  lieam  of  light  in  any  direction.  At  one  comer  of 
the  front  plate  is  the  bar  d,  carrying  the  lenses  e  e 
and  the  mirror  /.    These  slide  on  the  bar  in  the 

nc.uao. 


'  alides  or  photographa,  a  clip  is  attached  to  the  &tmt 
of  the  lantern,  the  instrument  clamped  in  a  horizon- 

;  tal  position,  and  the  slides  then  exhibited  in  the 
usual  mnnner. 

Ox-y-hy'dro-gen  Ught.  A  light  of  intense 
brilliancy  itrodueed  by  the  combustion  of  lime  in 
the  flame  of  a  combined  jet  of  oxygen  and  hydrogen 
gases. 

See  Calcii'm-lioht  ;  Drumhoxd-light. 
\    Ox-y-hy'dro-gen  Mi'oro-scope.  A  microscope 
!  in  which  the  objei  t  is  illuminated  by  the  flame  on  a 

piece  of  lime  or  marble  under  the  action  of  the  com- 

)>ound  blowpipe.  The  lime  is  pliice<l  in  front  of  a 
1  concave  mirror,  and  the  object  between  this  and  a 

convex  lens,  by  which  its  image,  highlv  magnified, 

is  thrown  upon  a  screen  so  that  it  may  ^>e  visible  to 

any  number  of  spectators  at  once. 
Ox-yoka.   The  means  vherel^  a  steer  is  fiis- 

tened  to  the  tongue  of  the  cart  or  wagon.  It  osnally 

wsXs    upon  the 

neck,  but  the  bar  _       «f  ■  8*61. 

strapped  to  the 
forehead  or  poll  f 
goes  by  the  same 
name.  It  is  iisii- 
ally  of  the  BhajK' 
shown  in  Fie. 
3461,  and  is  held 
in  place  by  bows. 
The  bows  are  held  in  place  by  keys  which  pass 
through  holes  in  the  bows  and  rest  upon  the  top  of 
the  yoke  ;  or,  as  in  the  example,  the  hinged  metal- 
lic plate  enga^ng  in  a  notch  in  the  bow  retains  the 
same  and  obnates  the  nse  of  a  key. 

Fig.  8462  shows  a  yoke  with  hames  instead  of 
bows.    "Hie  hames  are  pivoted  at  thdr  upper  ends 

Fig.  8461. 


snme  manner  as  the  rings  on  a  retort-stand,  and  can 
be  turned  out  of  use  in  a  moment.  The  jet,  the 
lower  part  of  which  is  seen  nt  g,  slides  through  a  .  See  also  YoKF- 


to  the  yoke,  and  fastened  at  the  lowerends  1^  stnpa. 


collar  working  in  the  slit  at  the  base  of  the  lantern. 
The  caoutchouc  tuhea  from  the  jet  pass  through 

81'rew  pinch  tabs  one  of  which  is  seen  on  h,  and 
tlieu  they  pass  tlirough  the  tube  and  underneath 
the  hasp-bonnl,  ai  seen  at  Ic.  The  cross-pieces  1 1 
«f^i-ve  to  sup)>ort  a  ttible  m,  on  which  apparatus,  auch 
a»  a  prism,  etc.,  can  he  supported.  To  ahow  mag- 
netic curves,  cohesion  tigures,  or  anything  whicli 
rei^uires  to  be  illuminated  while  in  a  horizontal  po- 
sition, the  lantern  is  clami>ed  in  nn  upright  iwsition, 
shown  in  the  figure.  The  glass  plnte  with  the 
magnet  altachod  is  laid  over  the  condenser,  and  one 
or  both  If iwcs,  acfonling  to  the  size  of  image  wished, 
are  brought  into  action.  The  mirror  is  then  adjusted 
to  throw  the  ima^  on  a  vertical  screen  n.  Should 
it  be  desired  to  direct  a  Iwam  downwanl,  as  in  show- 
ing the  refraction  of  light,  the  lantern  is  clamped 
with  the  axial  line  of  the  lenses  pointing  obliquely 
tlownwarrl.  The  mirror  is  either  sli]>p<-d  off  the  bar 
or  turned  out  of  the  way,  the  cross-pieces  and  tables 
being  removed.    For  exhibiting  ordinary  lantern- 


OyBtar-dredgs.  A  rake  and  dragnet  for 
gathering  oystera  from  the  beds.    The  dndge  u 


Fls.8468. 
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thrown  overboard  and  dragged  by  a  sail-boat  over 
thfl  oyster-beds.  It  is  thenbauled  up  by  tackle  and 
drawn  on  bmrd  over  a  roller  on  the  gonwale  of  the 

bOKt 

A  stoat  bag  is  fastened  to  trsQ  behind  the  bow 
o!  the  drag  and  catoh  the  oysteis  upturnad  by  the 

rake.    See  also  Dredob. 

In  olden  times,  the  edible  oyster  was  dived  for, 
as  the  pearl-oystMs  now  are. 

"  Qnten  Ue  at  tha  bottom  of  the  m,  and  om  cannot  get  at 
tbami^  »W  otber  mMns,  except  bj  diTing  to  the  bottom."  — 
JOBBMoa;  Bpit.,  B.  I.  SS, 

He  also  quotes  Homer  as  saying,  — 

"  An  aethe  man  U  ha,  and  dlM  with  eofe  " 

(luiB,  XVI.  146), 

in  reference  to  a  man  who  gathered  them  fast  enoogh 
to  keep  several  persons  supplied. 
Epichaimos,  in  the  "Marriage  of  Hebe,"  says  :  — 

Bring  "  oyttn  with  eloaed  ihells, 
WUcb  are  tery  dlflleiilt  to  open,  bat  rery  euy  to  eat." 

The  pearl-oyster  of  the  Indian  Ocean  is  mentioned 
by  Theophrastus  and  Athenseus,  who  speak  of  it  as 
a  precious  stone  resembling  a  large  bsh'a  eye,  and 
that  expensive  necklaces  are  made  of  them  for  the 
"  Peraiuis,  Medea,  and  all  Anatics."  Theophnstiu 
says:  — 

•*nu7  an  MigeadeTwl  In  the  BMh  of  the  oyster,  Jut  as 
BMadn  ata  la  pork." 

The  oysters  of  Britain  were  highly  esteemed  hy 
the  epicures  of  the  Roman  Empire. 

Oyater-knife.  A  stroiigly  stocked  and  thick- 
bladed  knife  which  is  thrust  between  the  shells  of 
the  bivalve,  being  a  case  of  forcible  entry.  In 
America,  the  power  of  the  mollnsk  is  somewhat  im- 
paired by  hammering  upon  the  hinge,  but  in  Eng- 
land the  knife  is  driven  Iwtween  the  shells  without 
previously  demoralizing  the  fortress, 

Oya'ter-o'pen-er.  An  invention  of  Napier, 
England.  The  bivalve  is  laid  on  a  stake  and  a  notch 
taken  out  of  the  edge  of  the  valves  by  a  lever  knife. 
It  ii  then  placed  edgewise  between  a  pair  of  knives, 
which  are  forced  together  and  separate  the  shells. 

Oys'ter-take.  One  for  raking  up  oysters  from 
their  beds.  Usually  dragged  overboard  by  a  sail- 
boat, and  known  its  a  dredge.    See  OYaTER-DREDOE. 

Ojm'tex'-shell  Crack'er.   An  impleiueut  for 

Hg.34M. 


Oj/tter-Owktr. 


breaking  a  notch  in  the  shdls  of  an  oyster  in  order 
to  facilitate  entrance  of  the  knife.  The  lower  jaw 
is  fixed  and  the  upper  one  brought  down  by  the 
lever  and  pivoted  arm,  which  gear  together. 

Oys'ter— tongs.  An  instrument  having  two  rake- 
shaped  jaws  and  a  pair  of  long  handles,  to  grapple 
oysters  m  their  beds  and  lift  them  t«  the  surface. 

On  a  lai^e  scale,  as  in  Fig.  346.'j,  the  grappling- 
tonga  are  suspended  over  a  beam  rigged  out  from  a 


boat,  being  held  in  extended  position  by  a  spring, 
and  brought  together  by  the  action  of  raising,  through 


ng.  8466. 
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means  of  the  to^le-rods.    The  head  is  snnk  by  a 

longitudinal  bar  to  which  the  jaws  are  hinged. 

0'Bone-a.p'pa-ra'tn>.  Ozone  is  an  allotropic 
condition  of  oxygen,  also  called  active  oxi/gen.  It 
has  the  property  of  decomposing  iodide  of  potassium 
with  liberation  of  iodine.  Its  odor  led  to  its  dis- 
covery by  Schbnbcin  in  1840,  though  the  odor  which 
oxygeu  acquires  by  the  passage  of  the  electric  spark 
was  noticed  by  Van  Harum  more  than  half  a  century 
previously.  Van  Manim  also  observed  its  power  of 
attacking  mercury.  It  pcrha}>8  may  be  consiileied 
as  an  instable  ami  extremely  active  condition  of  oxy- 
gtm,  having  a  density  1|  times  greater  than  ordinary 
oxygen. 

Ozone  may  be  obtainetl  by  placing  a  stick  of  fresh- 
ly scraped  phosphOTUs  in  a  bottle  mied  with  air  and 
containing  sufficient  water  to  partially  submerge  the 
phospho]-u6  ;  the  vessel  is  then  closnf  and  kept  at  a 
heat  of  60°  to  70°  Fah.  for  six  or  eight  hours.  It  is 
also  produced  bv  passing  the  electric  spark  through 
oxygen  gas  in  the  electrolytic  decomposition  of  wa- 
ter, and  by  the  slow  combustion  of  etlier  caused  by 
^nnging  a  heated  glass  rod  into  a  vessel  containing 
this  sabetance. 

According  to  O.  Loew,  ozone  may  be  obtained  by 
passing  air  throuffh  the  flame  of  a  Bunsen  burner. 

O-BO-nom'e^ter.  An  instrument  invented  by 
Moflatt,  for  ascertaining  tiie  amount  of  ozone  in  thie 
atmosphere. 

Paper  or  linen,  imbuetl  with  a  mixture  of  iodide 
of  potassinm  and  atarob,  is  uawl. 

A  slip  of  paper  so  prppared  la  placed  in  a  current 
of  nir  and  protected  from  rain,  light,  and  foul  efflu- 
via for  a  pi'riod  of  from  six  to  twenty-four  hours. 
By  exposure  the  paper  becomes  brown,  and  when 
wetted  acijuire.s  shades  of  color  varying  from  a  pink- 
ish-white an<l  irou-gray  to  a  blue.  The  jmper  is 
compared  with  a  prepared  chromatic  scale. 
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Pac ;  Pack.  A  moccasin  having  r  sole  turned 
np  and  sewed  to  the  un]M-r.  Thougn  now  made  of 
leather  of  various  kinds,  the  pac,  as  used  by  the 
Indians  of  the  Six  Nations,  for  inntance,  was  made 
of  hide  boiled  in  tallow  and  wax  ;  or  of  tawed  hide 
subseriuently  atulTed  with  tallow  or  wax. 

Pach-om'Q-ter.  An  instrument  for  measuring 
the  thickness  of  the  gloxs  of  mirrors. 

Paok.  1.  {Coopeniig.)  The  staves  and  headings 
of  a  e:isk  hooped  up  in  a  compact  bundle  for  trans- 
portation,   A  afwok. 

2.  A  pile  or  bundle  of  sheet-iron  plates,  for  heat- 
ing or  roliinj;  simultaneously. 

Fack'ag-lng-ma-chlne'.  A  machine  for  bun- 
dling yarn.s  or  ^ooils  into  compact  shape  for  trans- 
porlntion.    A.  buiuiling-prcas, 

Paok-cloth.  Coarse  baling  material :  hemp, 
jute,  etc.  Ouninj-cloih. 

Pack'et.  {liaiUical.)  a.  A  mail  or  paavtnger 
vessul  plying  between  port  and  port  at  rt?gular  times. 

b.  A  vessel  employed  in  carrying  letters. 

Pack'ot-noto.  1.  A  folded  writing-paper,  9x11 
inches,  half  the  size  ot  packci-post. 

2.  A  size  of  note-iiaper. 

Paok'fong.  (Alloy.)  A  Chinese  alloy  known  as 
white  coppiir.  Copper,  40.4;  zinc,  25.4;  nickel, 
31.6.    St'e  Alloy. 

Paok'ins.  1.  A  contrivance  or  a  material  to 
close  a  joint.    See  Pistos  ;  Piston -packing. 

In  the  atmospheric  engines  of  I'npin,  Savary,  and 
JTeweomen,  the  piston  wns  packed  air-tight  by  means 
of  Hooding  its  upper  surface  with  water.  Watt  ob- 
tained a  patent  for  packing  pistons  with  lubricators 
in.steail  of  water,  1769. 

Tiie  piston-rod  is  also  packed  in  its  stufling-box. 

Various  greasy  materials  with  gaskets,  oakum, 
etc.,  are  used  in  joints  which  are  screwed  down; 
also  collars  of  rubber,  red-lead,  luting.  Flues  and 
tubes  are  closed  into  the  flue-sheets  or  tube-sheets 
by  riveting.  Tubes  of  condensers  by  thimbles, 
screw-jointa,  or  preferably  by  Horatio  Allen's  collars 
of  pine,  which  swell  and  close  the  joint  but  allow 
ex|>ansion  ajid  contraction. 

2.  {Masonry.)  The  filling  in  of  a  hollow  or  double 
wall. 

3.  Air-tight  joints  for  fruit  or  jam  can-covers  arc 
madj  by  screwing  or  clamping  the  covers  upon  a 
gasket  of  rubber ;  or  wax  or  resin  is  run  into  a 

crevice.    See  Fruit-jar. 
Fig.  8486.     4.  Well-tubes  are  packed  by  rubber  thim- 
bles, inflatable  bags  filled  with  air  or  wa- 
(       ter,  or  with  flaxseed,  which  swells  as  it  ab- 
sorbs water. 

Pack'lng-awL  One  for  thrusting  a 
twine  through  a  packing  cloth  or  the 
meshes  of  a  hum{>pr,  in  oraer  to  fasten  the 
package  by  a  tie. 

Fack'lng-bolt  {SUam-mgine.)  A  bolt 
which  secuivs  the  gland  of  a  stuffing-box. 

Paok'lng-box.  1.  {Stcam-enghui.)  A 
steam-tight  composition  or  systems  of  parts 
around  the  piston-rod  of  an  engine  where 
it  passes  through  the  head.  A  ttuffi,ng- 
box, 

2.  A  box  for  transportation  of  merchan- 
dise. 

PaoklnK-presB.    A  press  for  baling 
Packing-  cotton,  wool,  hay,  etc.    The  jwiwer,  sci-ew. 
Awl.    or  preferably  hydraulic,  is  applied  to  the 


platen  from  beneath,  and  the  boxes  in  which  the 
substance  is  compressed  are  provided  with  hinges 
and  catches  so  as  to  be  i-eadily  taken  apart ;  the^e 
are  placed  one  above  another  on  trucks  with  roll- 
era,  which  are  run  under  the  press  for  compressiou, 


Fig.  8487. 


See 


and  withdrawn  when  the  operation  is  finished. 
Balino-press. 

Pack'lnB-rlng.  {Stcam-ragiiM.')  A  ring  on  a 
piston  to  expand  against  the  inside  of  a  cylinder 
and  prevent  passage  of  steam.  The  example  shows 
a  set  of  three  rings  in  which  the  transverse  joints 
are  kept  tight  by  an  intermediate  ring  with  inclined 
so  fitted  between  two  packing-rings  as  to 

Fig.  8438. 


I 


X 


wedge  them  agninst  the  heads  of  the  piston,  and 
pressed  outward  only  by  the  contact  of  the  packing- 
rings,  the  latter  being  expanded  by  customair 
springs.    See  Piston  ;  Piston-pack  inc. 

Paok'lng-atlck.  A  iroolding  stick  ;  one  used 
in  straining  a  twine  around  a  rolled  fleece  of  wool  in 
tying. 

Pack-«ad'dle.  One  constructed  for  a  pack  or 
sumpter  animal.  It  is  provided  with  hooks,  rings, 
and  straps  to  support  baggage,  stores,  or  rations. 

The  pack-saddle  for  mountain  artillery  is  adapted 
for  transporting  a  light  howitzer,  with  its  camnge 
and  aminnnition,  when  the  country  is  too  rough  for 
the  passage  of  vehicles.  For  this  purpose  the  front 
and  rear  of  the  saddle  are  made  nigh,  and  in  the 
form  of  arcs  of  a  circle,  and  are  recessed  so  as  to 
readily  receive  the  howitzer,  which  is  lashed  ou  the 
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suldle,  mimlfl  to  the  front.  The  shnlts  of  the  cnr- 
rimge  are  also  loahed  on  the  same  saddle,  the  crom- 
bar  resting  on  the  cascabel  of  the  howitzer.  The 
carriage  and  wheels  are  carried  on  a  similar  saddle 
upon  the  back  of  another  mule.  The  chests  con- 
taining ammunition  are  carried  bv  a  third  animal, 
one  chest  being  suspended  ou  eoca  side  of  the  sad- 
dle.  See  Saddle. 

Pad.  1.  {Menage.)  a.  A  cushion  or  staffing,  as 
that  beneath.a  saddle,  to  keep  the  tree  from  galling 
the  hone's  bock. 


Fli-  SUB. 


b.  A  clulnon 
beneath  a  ^g- 
tree  of  cama^ 
harness,  as  in 
Fig.  3469. 

A  A  saddle 
without  a  tree. 

d.  That  part 
of  a  double  har- 
ness to  which 
the  girths  are 
attaoned;  used 
in  place  of  the 
gig-saddle. 

e.  A  cap  of 
leather,  stsned, 
buckled  over 
the  knee,  to 

k(.fp  that  part  from  being  grazed  or  ii^nred  by  an 
oecasional  nil.   See  Lsa  asd  Foot  Ouabds  roR 

HUOHES. 

2.  (Shipbuilding.)    A  piece  laid  over  a  ship's 
beam  to  give  the  camber. 
8.  (Dyeing.)   To  impregnate  with  a  monlant. 
4.  (StaiUmerg.)  A  soft  writing  snrface,  ss  a  nuar- 

ter-quire  of  blot- 
84(0.  ting-japer,  for 

instance.  A 
writing-pad. 

6.  {Surgical.) 
a.  The  bag  or 
knob  of  a  tniss 
which  rests  itiioa 
a  hernial  tumor 

and  prevents  its  projection. 

b.  A  bag  or  cushion  to  compress  or  suppoi-t  a  part. 

«.  A  soft  wad  between  the  splints  and  a  fractnred 
limb  to  ptvvent  chafing. 

Pad-cloth.  A  housing-cloth,  extending  over 
the  horse's  loins. 

Pad-oxlinp  PresB.  {Harness.)  A  press  in 
which  dampened  leather  ta  pressed  into  snupe  b«- 
tween  protruding  and  hollow  parts  of  a  former.  The 
respective  portions  are  connected  by  a  hinge,  drawn 
forcibly  together,  pressing  the  piece  of  leather  into 
shape,  and  are  thus  locked  until  the. leather  is  dry 
enough  to  retain  the  shape  of  the  mold. 


Pi^'dlnK  1.  A  method  of  calico-printing  in 
which  the  whole  nnrface  of  the  cloth  is  imbued  with 
a  mordant,  u[)0u  which  different  colored  figures  are 
subset^uently  raised,  by  the  topical  application  of 
other  mordants,  joined  to  tlieactiou  of  the  dye-bath. 
Also  known  as  the  plnqiiagc  style. 

2.  A  cloth  worked  out  of  raga  for  stuffing  collars 
of  coats,  etc. 


Hernia-Pad. 


Pad'ding-^na-cdiine'. 

apparatus  I'ur  uni- 
formly imbuing 
cotton  cloth  with 
a  nioi'dant  in  thu 
1  pi  ocesa  of  dyeing. 
The  cloth  in 
wound  upon  the 
roller  a,  and  is 
ke^t  tense  by  a 
weight  passing 
over  a  pulley  on 
its  axis,  and  by 
the  roller  b.  It 
passes  through 
the  dye-trongli, 
under  the  roller  e, 
and  is  ])ressed 
against  the  half- 
round  stretcher- 
bar  tf,  the  face  of 
which  has  diver- 


{(Mtco-pritUiHg.)  An 
ng  HTS. 
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ging  grooves  which  stretch  and  smooth  the  cloth 
previous  to  its  entry  between  the  cylinders  ef,  which 
are  covered  with  several  thicknesses  of  cotton  cloth. 
The  journals  of  the  roller  e  are  fixed  in  the  upright 
stamlanls  g  on  either  side,  while  those  of  /  admit 
of  vertical  movement  so  that  its  jirfssure  may  1» 
varied  by  the  adjustment  of  the  Wfighted  lever  A, 
which  is  fulcrumed  at  i.  The  cloth  itasses  obliquely 
between  these  cylinders,  and  is  linally  wound  upon 
the  roller  k  joumaled  in  standanla  plvotally  sup- 
ported in  the  arc  ^  so  as  to  allow  for  incnuse  of  size 
aa  the  cloth  winds  upon  the  roller. 

Pad'dle.  1.  The  water-door  in  a  lock-gate  or 
alnice.    A  dough. 

2.  A  float  or  board  of  a  paddle-wheel. 

5.  A  small  scull  for  propelling  a  boat  oi-  canoe. 
A  short  oar,  used  without  being  shipj^ed  in  a  row- 
lock. 

4.  An  iron  bar  or  blade  for  stirring  oie  in  a  fur-, 
nace. 

6.  A  bat  or  pallet  for  working  in  plastic  material. 
6.  A  shovel  or  scoop  to  stir  ana  mix  materialti; 

as  sand  with  n-shes  in  ^lass-making. 

Pad'dlfr-boz.  (Xauiical.)  The  upper  case  of 
a  st^-anilMvnt's  j  addle- wheel. 

Fad'dle-box  Boat  A  boat  which  forms  the 
upper  section  of  the  paddle-box,  and  is  launched  in 
ca.si;  of  smergpncy. 

The  pnddle-box  boat  of  Captain  Smith  of  the  Eng- 
lish navy  forma  the  top  of  the  wheel-house  in  its 
ordinary  capacity,  being  of  a  size  sdapteil  to  its  po- 
sition 'and  the  size  of  the  wheel.  In  the  "Carnm," 
250  tons  burden,  it  is  25  feet  long,  9  feet  beam,  anil 
has  4  air-tight  cases,  which  qualify  it  as  a  life-boat. 
When  in  place,  as  the  roof  of  the  wheel-house,  the 
midship  thwarts  are  unshipped,  so  as  not  to  be  struck 
by  the  paddle-wheel,  which  revolves  withiu  six 
inches  of  her  keelson. 

One  of  the  figures  shows  the  boat  in  position,  and 
the  other  is  a  transverse  section  the  vessel,  wow- 
ing the  boat  on  one  si<le  of  the  vessel,  turned  ove4 
suHiiended  from  the  davits,  and  ready  for  towering. 

The  boat  lies  bottom  upwards  on  two  iron  davits 
having  hinges,  which  enable  her  to  be  turned  over 
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aiid  lowered  down  liy  six  men  in  three  minutes.  A 
IxMit  of  similar  capftclty  (cuimble  of  containing  40  to 
50  men)  could  not  be  got  out,  if  stowed  in  the 
usual  poBition  on  deck,  under  twenty  minntes, 


iWrflc-BDz  Boat. 


the  whole  crew ;  and,  in  case  of  Jire,  probably  not 
at  all 

The  longitudinal  view  tihows  the  cabins,  cook- 
houses, etc.,  before  and  abaft  the  wheel-house,  simi- 
larly covered  in. 

E*ad'dte-llole.  {HydravXie  Engineeriit^.)  A 
water-channel  through  which  the  water  passes  from 
the  upper  pond  of  a  canal  to  the  Inck-cnamber,  or 
from  the  latter  to  the  lower  pond. 

Pad'dle-pro-peller.  A  form  of  boat  propul- 
siflU  in  which  the  vertical  blades  arc  bolted  to  a 
jiarallel  bar  and  connected  to  cranks,  by  whose  rev- 


olution  they  are  alternately  immersed  to  make  the 
effective  stroke  and  raised  clear  of  the  water  on  the 
return  stroke. 

Pad'dle-wbeel.  A  water-wheel  used  in  the  pro- 
pulsion of  a  vessel. 

The  framework  of  a  paddle-wheel  consists  of  een- 
Urs,  ar}}is,  and  rings. 

The  ceiUers  are  disks  or  boss/'.',  two  or  throe  in 
number,  kevi'd  around  the  pnddle-slmft  and  having 
sOL-kets  around  their  rims  for  the  anus. 

From  eaiih  of  the  centers  there  railiates  n  set  of 
orins,  equal  in  number  to  the  paddles.  The  arms 
are  straiglit,  flat  iron  bars,  Vt  placed  as  to  move 
edgeways  thmngh  the  water.  Tlio  outer  ends  of 
the  arms  are  T-shaped,  and  to  the  cross-ban  of  each 


set  of  arms  is  riveted  an  outer  ring  of  bar-iron, 
Inner  rings,  one  or  two  in  number  to  each  set  of 
arms,  ai-e  riveted  to  lugs,  or  projections  from  the 
edges  of  the  arms. 

The  proportions  given  Hebert  are  to  make  the 
diameter  of  the  wheel  equu  to  foar  times  the  lenrth 
of  the  stroke,  and  the  depth  of  each  paddle  }  of  the 
diameter. 

The  tirst  use  of  paddleTwheels  may  have  been  in 
the  velocUn^ters  of  the  ancients,  in  wjiicli  an  axis 
crossed  the  vessel,  projecting  over  each  side,  and  had 
paddle-wheels  font  feet  in  diameter,  which  dippeil 
into  the  water  and  were  rotated  by  the  pit^esb  of 
the  vessel.  A  tooth  on  the  axis  worked  a  train  of 
gearing,  so  as  to  drop  s  ball  at  every  400tb  revolu- 
tion of  the  paddle-wheel,  indicating  by  sound  and 
count  the  distance  traveled. 

Jonathan  Hull,  in  his  English  patent  of  Decem- 
ber 21,  1736,  describes  his  boat  as  driven  by  n  tir?- 
en^iie,  meaning  a  Newcomen  atmospheric  engine, 
which  rotated  "six  fanns  that  turn  ujionan  axis,  .... 
the  fanns  are  bitiught  into  and  keep  a  direct  motion 
in  the  water  which  forces  forward  the  vessell  in 
which  the  machine  [Hteam-engine]  is  placetl." 

The  paddle-wheel  baa  been  a  favorite  subject  with 
inventors,  the  aim  having  been  to  enable  it  to  enter 
the  water  without  percussion  and  to  leave  it  without 
raising  a  swelL 

The  greater  number  of  these  devices  arc  for  feather- 
ing the  paddles,  a  subject  which  belongs  to  Division 
2  (see  below). 

Some  of  these  devices  may  be  considered  under 
this  head,  and  it  may  be  here  stated  that  the  loss  of 
power  incident  to  the  obliquity  of  the  blow  deliv- 
ered by  the  paddle  is  much  cxag^rated. 

Galloway's  patent,  1835,  specifies  paddles  of  cv- 
cloidal  form,  ^mich  enter  the  water  nearly  vertically 
and  avoid  concussion.  They  would  probably  lift 
the  water  when  emerging  worse  than  the  common 
float. 

Paddle-wheels  maybe  classed  under  nine  different 

heads : — 


1.  noatiflznloa  tbcasBU. 

5.  feathering  llaata. 

d.  Taniiiig  on  horixonUl  axaa 
h.  Turninf  on  nUinl  knn 

8.  rionti  iMtng  radkUr  toward  ud 
ftom  the  paddle-wheel  shaft. 

4.  Float!  attached  to  tiaTenlng  rhalm. 

6.  FloaU  attaehed  to  cranks, 
e.  CoIIaiMdng  pnddlea 

7.  floats  In  reclprocattng  ftamcs. 
8-  Sculling  pMldlM. 

e.  CfclokUl  paddles. 


Fig.  3475  shows  the  paddle-wheel 
used  by  Fulton  on  the  "Clw- 
mont"  lu  1807.  This  was  the  first 
steamboat  which  can  be  called  a 
practical  success,  she  having  made 
regular  trips  between  New  York 
and  Albany  for  seveml  years.  The  ]iaddle-wheel 
used  by  Fulton  is  of  substantially  the  same  form  as 
the  one  now  in  general  use.  See  Woodcroll's  **  His- 
toiy  of  Steam  Navigation." 

Gemmera  patent,  1837,  is  rather  a  duplication 
than  a  change  of  construction.  Two  pairs  of  paddle- 
wheels  are  employed,  the  horizontal  stcam-cj-linders 
having  piston-rods  procwding  from  each  end,  and 
having  cross-heads  from  which  connecting  rods  reach 
to  the  paddle-wheel  shafts. 

2.  a.  Buchanan's  parallel  tloat-whoel.  The  floats 
are  attached  to  horizontal  shafts  which  have  their 
bearings  in  the  radial  anus.  On  the  axis  of  each 
paddle  is  an  arm  from  which  a  rod  proceeds  to  an 
eccentric  on  the  itaddle-wbeel  shaft    The  effect  is 


Digitized  by 


Google 


PADDLK-WHGEL. 


1593 


PADDLE-WHEEL. 


Kg.  847& 


JUacUiMry  o/  FitUo»'3  Sttamboat    CkmofU  "  (1807). 


to  keep  the  floats  Tertical  at  all  points  of  their  revo- 
lution. 

la  Galloway's  patent  of  1829  the  revolution  of 
the  wheel  csUHes  an  eccentric  collar  to  rotate  by  the 
action  of  arms,  and  the  radius  rods  cause  each  pad- 
dle to  oscillate  on  its  axis  so  as  to  enter  and  leave 
the  water  obliquely. 

In  Oldham's  improrement  in  1827,  the  angle  of 
the  paddles  is  constantly  varjin^;,  being  vertical 
only  at  the  point  of  greatest  suhnie^ncc,  and  hori- 
zontal at  the  jwint  of  greatest  elevation.  The  change 
of  position  is  accomplished  by  the  oscillation  of  the 
axis  of  the  float,  by  means  of  rods,  cranks,  and  an 
eccentric  wheel  on  the  paddle-shaft. 

b.  Dawson's  feathering  paddle-wheel  {A,  Fis. 
S476),  1814,  has  floats  attached  to  radial  rods  which 
rotate  on  their  axes  so  as  to  enter  and  leave  the  wa- 
ter obliquely,  but  present  their  fntl  surfaces  squarely 
at  the  point  of  greatest  immersion.  The  change  is 
effected  by  affixing  on  the  axis  of  each  paddle  two 
wipers  which  cross  each  other  at  right  angles,  the 
wipera  coming  in  contact  with  inclined  planes  which 
cause  the  axes  to  oscillate  to  the  extent  of  90". 

Head's  improvement,  1828,  has  two  leaves  to  each 
float ;  these  open  so  as  not  to  oppose  the  action  in 
entenng  and  leaving  the  water,  but  during  immer- 
sion form  a  combined  broad  float. 

S.  Leeming's  sliding  float  1835.  The  arms  are 
grooved  and  the  paddle-boards  slip  out  and  in  by 
the  action  of  on  eccentric  e  attached  to  the  side  of 
the  vessel. 

After  its  effective  stroke  each  paddle  is  withdrawn 
nearly  vertically. 

4.  Floats  attached  to  endless  chains  which  pass 
over  drums  have  been  used,  the  intention  being  to 
give  a  direct  impulse  in  the  line  of  the  vessel's  mo- 
tion, instead  of  giving  the  oblique  blow  upon  the 
water  incident  to  the  ordinary  {taudle-wheel. 

Spurgiit'a  endless-chain  propeller  (C),  1837,  pasne^ 
over  three  wheels,  the  larger  one  being  spiked  and 
forming  the  driving-wheel,  while  the  end  wheels  are 
drums  which  extend  the  chain  and  maintain  its 
position  ;  the  middle  wheel  being  larger,  or  having 
an  axis  de[>ressed  below  those  of  the  drums,  so  as  to 
give  a  certain  obliquity  to  the  floats  in  entering  and 
emerging. 

a  a  ti  k  cuUfon  franw  bolted  lo  the  Mm  of  tbe  vefwl ;  c  U 
MM  of  a  psir  of  HpUw-wheeli  fixed  od  tbe  en)(liM-ilwft  d;  »  e 
an  dniBu  runninf;  apon  the  pin*  or  iitadi  on  the  onds  of  tha 
llnnw;  ggUma  cndfeea  fl»t  ehsln  paaang  orer  the  dnune  e  r, 
and  om  and  nikler  the  iirfke-wheei  e.  In  order  to  keep  this 
ebahi  extendMl,  the  ana  of  the  drumi  r  t  move  In  olota  In  the 
ftniiia  a  a.  and  are  keyed  np  m  aa  to  Kive  tbe  requlaite  tenRlon 
Attaeehaln.  A  AanttaoaoatB,whtebaieoBrriadfasriroallDtki, 


which  an  finged  In  Doe  with  tbe  mUdle  Iloka  which  npport 

them. 

5.  Stevens's  crank -axle  paddle  {English),  1888, 
has  three  paddles  attached  separately  to  the  arms  of 
a  three-throw  crank,  and,  by  means  of  radius  and 


VtUkOe-WlutU. 

guiding-rods  connected  with  them,  the  paddles  are 
each  made  to  describe  in  the  water  the  segment  of 
an  ellipse. 

■  latbeaxUofatrlple  crank, the  Mparate  ann^  of  whkhcec 
mem  between  parallel  ban  on  the  rido-ftame  d  of  tbe  paddle- 
boK.  e  *  f  are  the  three  paddles  connected  hy  tbe  gntdMndR 
/"//to  the  radliu-Tode  f  V  V,  tha  latter  working  from  a  And 
bcui  or  center  A. 
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6.  Nairn's  collapsing  {wddle  (English  patent,  1828) 
is  allied  in  principle  to  the  duck's-foot  proj>elier.  A 
number  of  levers  are  suspended  over  the  sides  of  the 
vessel,  extending  to  any  suitable  depth.  These  are 
macle  to  vibrate  by  means  of  the  engine,  and  the 
feet  or  paddles  on  the  levers  are  made  to  collapse 
during  the  non-effective  stroke,  so  as  to  offer  no 
resistance;  but  when  the  effective  stroke  is  made, 
the  float  expands,  offers  its  fall  area  to  the  water, 
and  propels  the  vessel. 

The  aad^a-foot  propeller  was  tried  by  a  Swiss 
cleigyman,  named  Geuevois,  about  1737.    It  was 
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of  a  contracting  and  expanding  character,  and  was 
intended  to  resemble  a  duck's  foot  in  its  mode  of 
operation.  Earl  Stanhope  revived  the  idea  about 
1808. 


7.  Floats  in  reciprocating  frames.  A  number  of 
vertical  floats  are  arranged  in  a  fVame  which  mom 
in  one  set  of  horizontid  guidee  while  making  its  ef> 
fective  stroke,  the  paddles  being  submerged  or  nearly 
60.  At  the  end  of  its  stroke  it  is  lifted  out  of  the 
water,  returned  along  an  upper  track,  dropped  doini 
to  its  work,  and  then  again  propelled. 

A  nnmba  of  {lateiits  have  been  granted  for  modi- 
fications of  this  general  idea. 

8.  Perkins's  sculling- wheel,  patented  in  En^and 
in  1829,  has  paddles  set  obliquely  on  radial  arms 
which  are  attached  to  axes  sloping  toward  the  stem, 
ao  as  to  make  with  the  axis  of  the  vessel  angles  <rf 
45°  and  an  angle  of  90°  with  each  other.  On  the 
extremities  of  the  axis  are  bevel-wbeels,  which  are 
both  acted  u^Mn  by  an  intetmediate  wheel  driven 
by  the  engine. 

In  Fig.  3477,  a  shows  a  form  of  paddle-wheel  so 
constructed  that  the  bladeii  descend  obliquely  into  the 
water,  so  that  an  equal  amount  of  blade-Kurface  is 
submerged  at  all  times  and  jar  avoided.  The  posi* 
tion  of  tlie  arms  gives  the  blades  such  direction  as  to 
prevent  them  from  lifting  water. 

Feathering  ^ddles  are  of  various  forms.  The  ob- 
jt^ct  of  featnenng  the  floats  is  to  present  them  to 
the  water  at  right  angles  at  all  times,  and  to  cause 
them  to  enter  and  leave  the  water  edgewise. 

In  b.  Fig.  S477,  tbe  floats  are  openlcd  bj-  Tods  (Vtxn  an  ec- 
WDtrtc  on  the  crank-rhaft  Tbe  crank  coDnection  between  the 
controllinK  frame  sod  guard-beani  [eimita  the  bearing  of  tbt 
rontrolUug;  frame  to  change  its  p(»illon  In  relation  to  the  cu«>l- 
beam  whencTer  tbe  Utter  change*  Its  poritlca  in  relaoou  to 
tbe  main  wbecl.  In  ronreqaetite  of  the  diagonaJ  arTsoire- 
moiit  of  said  connection,  the  controlling  tran.e  ia  moTrd  to  tlic 
leut  extent  by  moTemeDt*  of  the  paddlt-guard  In  Trrtleml  and 
hoTisHitnl  dlrectSoni.  The  amngonent  of  the  paddle-etanki 
b  Intended  tocqnally  divide  IbewvlgbtortbeeMitrolUngftHM 
between  tbe  pnddto-whcfll  and  the  paddle-wbeel  guaid.  ^ 

c,  same  figare,  givea  another  form  of  wheel  con- 
structed witQ  the  same  object  in  vien-.  The  floats 
are  curved  as  well  as  set  diagonally  to  the  ahafL 

(2  is  a  form  of  oblique  prodle  designed  to  avoid 
jar. 

e  has  feathering  paddles  automatically  operated  br 
the  pi'essure  of  water  against  them. 

/  shows  the  paddle  within  the  hall,  adapted  to 
canal-boat  propulsion. 

The  paddle-wheels  of  the  **  Great  Eastern  "  are 
56  feet  diameter,  13  feet  deep,  30  floats  or  paddles. 

Pad'eHBoy.    {Fabric.)   See  Pabitasoy. 

Pad-hook.    {Saddlery.)   A  hook  on  the  back- 
)tfid  to  hold  up  the  bearing- 
rein. 

Padlock.  A  lock  with 
a  bow  to  hold  on  to  a  sta- 
ple. Made  by  Bechar  at 
Nuremberg,  a.  d.  1540, 
Dr.  Abbott's  collection  of 


Fig.  8478.^ 


^lyptian  antiquities  in 
New  York  contains  a 
padlock  found  in  a  tomb 
at  Sakkarah.  They  were 
also  used  by  the  Rtnnans.* 

Fig.  3479  is  an  example  Pad-Hook. 
of  one  in  which'  the  key, 

on  being  inserted,  acts  nrst  on  the  tumblers,  so  as 
to  free  the  iiylinder  and  to  allow  a  slide  to  be  raised, 
and  it  then  raises  the  slide  so  as  to  turn  the  cylin- 
der. The  slide-bolt  is  re[daced  in  its  ori^al  poei* 
tion  by  the  turning  back  of  the  key  after  the  lock 
has  l>eeu  opened. 

Fig.  3480  is  a  combination  padlock  having  a  nnm- 
ber  of  disks  which  must  be  lironght  into  coincidence 
to  allow  the  bolt  to  be  withdrawn  from  the  hasp. 
The  disks  are  numbered  on  their  peripheries,  and 
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perforated  with  central  holes  and  radiating  slots  for 
the  passage  of  the  bolt.  The  bolt  has  an  axial  bar 
and  radial  anns.  The  arms  having  passed  through 
the  slots  in  the  disks,  the  latter  are  ^samuiged  and 
oppose  the  withdrawal  of  the  bolt.  A  screw  tmder 
the  shackle  Fastens  the  lid,  which  may  be  opened  to 
remove  and  rearrange  the  disks. 

Fig.  S481  is  a  perspective  view  of  another  combi- 
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nation  lock.  In  closing  the  hnsp  its  shank  acts 
against  the  lock-bolt  and  interlocks  with  the  latter 
while  withdrawing  its  dog  from  the  gateways  of  the 
tumblers  ;  hence,  in  order  to  lock  the  hasp,  it  is 
only  necessary  to  break  up  the  combination  by  turn- 
ing a  thumb-screw. 

Pad-plats.  (Ramea.)  An  iron  bow,  either 
malleaUe  or  wrought,  upon  which  the  pad  is  made, 
answering  the  double  purpose  of  giving  stiffness  to 
the  fMul  and  as  a  means  of  attaching  the  mountings. 

Pad-ead'dle.  {Harness.)  A  saddle  made  of 
leather  and  jwdding  without  any  tree. 

Pad-aorew.  {Harness.)  a.  A  screw-bolt  faav- 
ing  an  ornamental  head,  used  for  securing  the  pad- 
sides  to  the  pad-nlatc,  and  as  an  ornament. 

b.  A  screw  to  liold  the  tug-strap  and  gig-fiat  to- 
gether. 

Pad-aide.  {Harness.)  The  strip  of  leather  at- 
tached to  the  end  of  the  pad,  which  furnishes  a 
portion  of  the  girth  to  hold  the  latter  in  its  place. 

7lg.8U2. 


Pad-top.  (Hamesa.)  The  ornamental  leather 
that  fotnu  the  top  or  finish  to  the  pad. 

Pad-4imofl  Bear'er.  {Harness.)  A  strap  at* 
tached  to  the  outside  of  the  pad-side  under  the  end 
of  tile  pad-top,  and  extending  down  outside  the  pad- 
side  to  permit  the  trace  passing  between  it  and  the 
side  ;  used  in  double  harness  oiuy. 

Pad-tree.  {Harness.)  A  piece  of  wood  or  metal 
whic-h  gives  shape  and  rigidity  to  the  harness- pad. 

Pad-a-a-aoy'.   {Fabric.)   A  kind  of  silk. 

PsB-dom'e-ter.  An  instrument  for  measuring 
the  length  of  children. 

Page.   1.  One  side  of  a  leaf  in  ft  book. 

2.  The  track  caiTying  the  pallets,  which  support 
the  newly  molded  bricks,  and  on  which  they  are 
slipped  to  the  off-beuing  boy  who  stands  at  the  end. 
See  BiiiCK. 

Page-cord.  {Priviing.)  Strong,  smooth  cord, 
cut  in  suitable  lengths  to  tie  up  a  page  of  type.  It 
is  wound  three  or  four  times  about  the  type,  and 
the  ends  tucked  imder,  not  tied. 

Page-gage.  {Printing.)  A  standard  of  length 
for  the  pages  of  a  given  piece  of  work,  to  keep  them 
uniform. 

Pag'lag-nutollilie'.    {Prinling.)    A  machine 


Digitized  by 


Googl 


PAILLASSE. 


1596 


PAINT-BRU3H. 


For  giving  the  consecutiTe  numbera  to  the  pages  of 
an  account  or  blank  book.  Also  used,  under  the 
name  of  a  numAerijig-machine,  for  giving  the  suc- 
cessive numbers  to  tickets,  cards,  checks,  etc. 

In  one  form  the  numbers  are  presented  on  disks 
which  combine  to  form  a  cylinder.  This  is  driven 
down  upon  the  paiwr,  delivering  au  impression. 
The  unit-wheel  is  then  turned  a  notch,  which  shifts 
the  number  one  point,  and  another  impression  is 
given.  The  numbered  disks  are  connected  in  series, 
as  in  Registkrs,  Arithmometeks,  Gas-meters, 
etc.  (which  see). 

Flff.  8483  ihom  a.  common  form  of  paglns-iiMchiiie  for  prlat- 
iag  the  nme  number  or  >  succeaiion  of  nnmbera  on  sheeU  or 
le&TU  wblch  are  fed  to  It.  Tbe  fibres  >re  on  the  clrcumfereaco 
of  dlikj  D.  TbcM  ue  mounted  on  ihnft  m  in  lucb  a  mAuner 
that  tbej  reToIre  Independently  of  it.  Tbe  dlaks  are  bi-ld  above 
th«  paper /bj  the  fort«  of  a  coiled  spring  b  at  tbe  other  ctul  of 

filTDt«d  arm  C.  Pressure  of  tbe  foot  upon  the  tre«dle  end  of 
ever  F  brfngs  down  tbe  fccc  of  the  type  on  tbe  abeet,  and  at 
tbe  ume  time  throws  bock  the  In  Icing-roller  1  upon  tbe  Ink- 
distributing  disk  N.  When  tbe  preMure  upon  tbe  treadle 
CMM«,  the  tjpe-dlsks  rise,  and  tbe  Inklng-rotler  paaaes  acrMi 
their  lower  lhc«  b;  the  action  of  to^le  leter«  J  K,  L  M.  The 
figure  on  the  unita  disk  Is  at  tbe  sanie  time  shifted  by  the  pawl 
I,  operated  by  lever  j,  acting  on  tbe  ratchet-wheel,  or  thin  part 
may  bo  thrown  oat  of  Kear  and  the  some  number  retained. 
Bach  reTolutlon  of  the  omtadlsk  mores  forward  the  tens  disk 
one  flguro,  and  to  on. 

The  Ink  dUtrlbutlon  Is  eSMted  by  the  reTolutlon  of  disk  N 
through  tbe  mechanism  it  v  y,  ibown  In  one  of  the  detached 
figures. 

Dteks  D  O  D"  may  be  ihUted  to  the  extent  of  two  Ognrea 
when  it  la  desired  to  hare  a  series  of  alternate  Bgurea,  as  In 
pAglng  tbe  right  or  left  baud  pagee  of  a  book. 

The  disks  are  held  In  their  places  bj  a  catch  working  Id 
notches  e'.  An  extra  notrh  i'  U  prorlded,  not  in  line  wltb  any 
figure  of  the  dink,  by  wblob  means  the  latter  may  be  hold  to 
■oeh  a  position  that  none  of  lis  typo  will  print. 

By  the  use  of  a  machine  of  this  class,  an  expert 
can  number  the  pages  in  a  book  as  rapidly  as  the 
leaves  can  be  turned.  The  mechanical  a<\jnstinent 
of  the  fibres  insures  extreme  accuracy  in  number' 
ing  a  scneti  of  papers. 

Pail-Iaue'.  An  under-bed  of  straw.  The  form 
and  pur^rase  being  retained,  other  materials  have  been 
substituted,  as  mona,  finely  shredded  wood,  called 
excelsior,  corn-husks,  sponge,  hair.    A  maUrcss. 

Pall-lathe.  One  in  which  buckets  are  turned 
on  the  outer  and  inner  sides  and  the  ends  trued, 
dressed,  and  the  croze  made.  The  lathe  shown  in 
Fig.  34S1  has  two  [toi-tiona,  a  and  b.  The  staves  for 
a  j>ai1  iKMig  assembled  and  held  by  a  truss-hoop,  the 
pail  is  placed  on  the  chuck  a,  while  the  outside  is 
turned  otT  smooth  and  one  end  dressed,  the  hoop 

Fig.  8484. 


Pall-ma-clilne'.  A  bucket-making  machine. 
See  Pail-latue. 

Pail-nalL  A  kind  of  nail  used  in  making  some 
kinds  of  buckets, 

Paint   1.  A  pigment,  white  or  colored. 

The  colors  used  by  painters  are  princijially  derived 
from  the  mineral  kingdom,  thougn  animal  and  vege- 
table substances  are  to  somS  extent  employed.  Tlie 
following  tabular  statement  indicates  the  composi- 
tion of  those  most  generally  used. 


Name. 
White  lewl  . 
Zinc  white  . 
Spanish  white 
Sulphate  of  baryta 

'Yellow  oehM  .  | 

NaplH  yellow 
Cbrome  yellow 
Gamboge  . 

Ultramarine  | 
Cobalt  blue  .      .  t 

Smalt-SaxoQ  blue 

Antwerp  blue  . 

Prunian  blue 
Berlin  bine 

Indigo 


CompMdtlon  or  Deri  ration. 

Carbonate  of  ImuI. 

Oilde  of  dnc. 

Purified  carbonate  of  Ume. 


S  lampblack 

"    I»ory  black  . 

Red  ochre 
Bed  load  or  mln-  i 
.  I     lum  .      .      .  i 


MidiW 
Cochineal 


TermUloa 
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being  shifted  once  so  as  to  reach  the  whole  surface. 
The  pail  thus  dressed  on  the  out<ride  and  one  end  is 
then  stuck  into  the  hollow  chuck  6,  which  holds  it 
while  the  inside  is  turneil  smooth  and  the  other  end 
shaped  and  dressed.  Operatinfr  on  each  end  of  head 
a  are  circular  saws,  whose  distance  apart  is  equal  to 
the  bight  of  the  pail,  and  these  act  simultaneously, 
to  saw  off  the  ends. 


An  earth  compoaed  of  rllica  and  alu- 
mina, colored  by  oxkle  of  iron. 
Antlmoolate  of  lead. 
An  impure  ehromate  of  le«d. 
A  gum  principally  derived  from  Slam- 

Fmm  tapiM  lamli;  also  prepared  artl- 
flcially. 

Pbo«pbate  of  alumina  and  osUe  of  co- 
balt mixrd  with  arwnlt«  of  cobalL 
Double  rillcate  of  cobalt  and  pota&aa, 
mired  with  earthy  and  metalUc  ox- 
ides. 

Pmselan  bine  with  Tariooa  propaw- 
tlons  of  alumina  and  carbonalei  of 
Tn«gTj«i»  and  doe. 

Femxyaulde  of  Iron. 

From  plantf  of  the  genecs  iwlinfm, 
I'sfUM,  and  »erium,  principally  tbe 
former. 

Carbon  from  the  soot  of  burning  rodn 
or  other  Tegetable  or  aniiiiaJ  mat- 
ters. 

I  Calcined  wine  lees. 

I  From  calcination  of  yellow  ochre. 
A  mixture  of  proto^e  and  binoside 
of  lead. 

From  the  madder  plant,  rwMa  tmrto- 

I  ria. 

j  The  dried  bodies  at  Uie  cochineal  la- 
I  sect. 

'  Cbnabar.a  nilphide  of  mereary,iiat- 
uiml  or  prepared. 

Sesquloxide  of  chromium. 
Acetate  and  arvcnlte  of  copper. 
Araenlte  of  copper. 
Acetats  of  copper. 

A  natural  earth  found  In  tbe  Ticlnitr 
of  Sienna,  Italy  ;  when  burned  It 
forms  a  red. 
An  eonb  from  that  part  of  Italy  an- 
ciently forming  tbe  Roman  piuiluee 
of  Umbrla. 
,  Soot  of  wood,  prcfirabty  beech. 

Numerous  other  colors  arc  used  by  artists  for  pro- 
ducing different  shades,  and  a  large  list  might  be 
made  of  those  employed  in  dyeing  and  paper-stain- 
ing, each  having  its  peculior  fitness  for  siH^ial  pur- 
poses. Among  these,  the  various  shades  of  violet, 
olue,  green,  red,  etc.,  derived  from  aniline,  a  pro- 
duct of  petroleum,  have  of  late  years  assumed  great 
importance.  See  Aniline-colors  ;  Dyeing  ;  Wa- 
ter-colors. 

2.  {Ru}^}er-manufactUTe.)  Stuff  mixed  with  caout- 
chouc in  the  process  of  manufocturc,  and  intended 
to  harden  it.  Sulphate  of  zinc,  whiting,  plastcr-of- 
paris,  lampblack,  pitch,  and  other  materials  are 

used. 

Paint-brush.  Paint-bmshcs  are  generally  made 
of  hogs'  bristles,  but  for  artifttic  purposes  the  hair 
of  other  animals,  as  the  fitch,  badger,  snble,  and 
camel,  is  employed,  Pnint-brushes  are  commonly 
eitlier  round  or  elliptical  in  cross-section  ;  the  latter 


Cbrome  green 
Schwelnftirt  green 
Bcheele's  green 
Verdigris  . 


Terra  dl  Sienna 


Umber 
Blitn 
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are  usnally  made  of  the  best  bristles,  and  are  termed 
Twrnish-brushes. 

In  one  nwithod  of  attacbment  the  handle  is  nntnd, 
and  its  enlarged  base  has  a  prong  on  each  ude  be> 
tween  which  the  thick  ends  of  the  bristles  are  in- 
serted,  and  aftem-ard  secived  by  a  wrsppins  of  twine 
which  is  coated  with  glue  mixed  with  red-lead. 

Another  way  is  to  insert  the  tapering  handle, 
around  which  the  bristles  have  been  previously  fas- 
tened by  wrapmng,  into  a  metallic  cap  ;  the  handle 
is  then  driven  itome,  so  as  to  firmly  hold  the  bristles 
between  it  and  the  cap. 

Smaller  bmshes  of  this  kind  are  known  as  sash- 
tools,  fitches,  lettering- brushes,  etc.,  according  to 
size,  shape,  or  material.  Graining-brashes,  called 
blenders,  are  made  of  camel's  hair,  and  are  flat  in 
shape. 

James  Watt  recommended  rats'  whiskers  as  the 
best  material. 

Various  other  modes  tit  securing  the  bristles  have 
been  tried. 

In  Fig.  8486,  the  sMtallle  top  hu  upper  ud  under  »ock«ti,  la 
the  foiDMr  of  which  Um  handle  teinwrM.  The  latter  contaliu 
the  brbtke,  wUah  ue  held  In  plm  by  a  wwlfi  D  drawn  np- 
wanl  bv  a  senw,  wUeh  also  serm  to  Mcon 
ns.8186.  tbehaodle. 


rm 


In  Fig.  8486  the  brlatlee  are  pecnred  between  the  butt  r>f  the 
handle  and  an  open  ring  C,  the  enda  of  which  are  drawn  to- 
ccthv  br  a  eerew  pasring  through  two  lugi. 

In  F1g7»87,  the  end  of  handle  C  U  prorided 
Fig.  848T.    with  a  fcrew-thread,  and  la  made  hollow  to 

celTe  the  ahouldered  wedge  B;  the  briatlM  being 
loeerted  In  the  tabular  top  6,  the  wedge  Is 
forced  In  between  them  aerewlag  the  handle 
C  Into  place,  eaudng  tbam  to  be  flnnlr  ratalnad 
between  the  wedge  and  tba  outer  tube. 


i^iM-Mwatr. 


Palnt-lmni'er.  A  b!ow7)ipe  and  lamp  1^  which 
a  flame  is  directed  upon  paint,  to  bum  It  oif  and 
prepare  the  surface  for  a  new  coat.  In  the  example, 
the  alcohol  Dtmishing  the  vapor  for  the  blowpipe  is 
contained  in  the  retort  above  the  lamp. 


Paint-can.  A  can  sjw-  Ilg.a4BB. 
cially  constructed  for  holding 
paint.  For  convenience, 
paint  is  usually  sold  in  cans 
of  given  capacity,  and  inge- 
nuity ia  exercised  in  devising 
means  for  cheaply  and  secure- 
ly closing,  enabling  them  to 
be  readi^  opened  and  con- 
veniently used  as  paint-pots. 
Fig.  S489  has  a  removable 
cap. 

Fig.  8490  has  an  inwardly 
projecting  bead  to  hold  the 
gasket  on  which  the  cover 
rests.    The  cover  has  notches  into  which  the  rim  of 
the  metallic  can  is  pressed  to  fasten  the  cover. 

Fig  8490.  Fig.  8491. 


A»')K-aiiL 


Pwmt- Ca%. 


Fig.  8*92. 


IMi-Fastening. 


It  is  made 


In  Fig.  3491,  the  can  has  protruding  and  intrud- 
ing circumferential  heads.  Tne  rim  of  the  cover  fits 
down  over  the  latter  and  forms  an  ^ 
air-tight  closure;  beingcntaronnd 
at  that  level,  it  anbsetiuently  forms 
a  lid. 

In  Fig.  8492,  the  hooks  are  soU 
dered  to  the  upper  part  of  the  can 
and  turned  ovpr,  so  as  to  pene- 
trate and  hold  the  wooden  cover. 

Palnt'er.  (Nautieai.)  a.  The 
bow  rope  which  fasttos  a  boat  to 
A  wharf  or  alongside  a  ship. 

b.  A  rope  by  which  the  shank 
of  an  anchor  is  secured  to  the  gunwale, 
partly  of  chaio.   A  thank-painter. 

PoinflziB.  {Fiiu  ArU.)  The  art  of  covering 
surfaces  with  pigments  for  decoration  and  protec* 
tion  ;  also  the  representation  of  ol^ects  in  their  nat- 
ural colors  by  similar  means. 

In  house-pa  in  ting,  the  pigment  most  extensively 
used  is  white-lead.  This  is  white,  but  it  may  be 
tinged  with  other  ingredients  to  form  grays,  blues, 
and  yellows  of  various  shades,  as  well  as  many  other 
colors.  Zinc-white  is  sIro  largely  used,  hut  does 
not  possess  the  "body"  of  white-lead,  requiring 
more  to  cover  a  given  surface.  Ochres  and  other 
earthy  minerals  are  employed  for  forming  different 
tints,  of  yellow,  brown,  and  dull  red.  Other  oxides 
and  salts  of  lead,  mercury,  chromium,  iron,  and  cop- 
ier, form  reds,  greens,  blues,  and  yellows.  The  im- 
palpable powders  derived  from  tne  smoke  of  sMue 
vegetable  and  animal  products  constitute  different 
grades  of  blacks.    See  Paint. 

Any  intermediate  tints  may  be  produced  by  the 
judicious  intermingling  of  these  principal  colors. 
These  are  mixed  with  linseed-oil,  either  raw  or 
boiled,  to  which,  for  most  purposes,  a  greater  or 
less  proportion  of  ^irits  of  turpentine  is  added. 
Rapid  diying  is  insured  by  the  addition  of  a  smaU 
proportion  of  litharge,  surair  of  lead,  or  Japan  var- 
nish, according  to  material  or  color. 

Fdnting  as  a  fine  art  probably  originated  at  even 
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Etn  earlier  period  than  itn  employiDdnt  for  preserva- 
tive purposes,  haviog  been  derived  from  the  prac- 
tice, almost  coeval  with  the  introduction  of  man  on 
the  earth,  of  sketching  the  outlinea  of  animals  and 
other  objects  on  hard  substances;  outline  drawiugH 
of  the  extinct  elephunt  and  rhinoceros  having  l>een 
found  engraven  on  bone  in  caverns,  the  condition 
and  contents  of  which  indicate  that  in  some  parts  of 
Europe  they  were  cont«mporaneouu  with  man  at  a 
period  prior  to  the  glacial  era.  From  outline  to 
monochromatic  painting  was  but  a  step ;  shading, 
to  produce  the  appearance  of  relief  in  rounded  and 
projecting  parts,  aitd  the  employment  of  differently 
colored  6UD!it^nc(;3  to  imitate  their  natural  hues, 
gradually  foUowetl. 

The  ancient  Egyptians  appear  to  have  never  ad- 
vanced beyond  the  last  step,  shading  having  been 
unknown  until  introduced  by  the  Greeks,  whose 
esthetic  minds  improved  and  beautilied  every  art 
which  they  borrowed  from  othura.  Such  of  their 
works  as  remain  do  not  enable  us  to  judge  how  lar 
their  knowledge  of  perspective  had  advanced,  but  it 
doss  not  seem  to  have  been  reduced  to  an  exact  and 
systematic  acieuce  among  them. 

The  enamel,  encaustic,  and  fn^sco  work  of  the  an- 
cients has  come  down  to  us  in  ])rofusion.  Their 
paintings  on  paper,  canvas,  leather,  and  wood  liavo 
mostly  perished.  The  even  climate  of  Egypt  and 
the  seclusion  of  the  tombs  excavated  in  the  rock  by 
its  ancient  inhabitants  have,  however,  preserved 
many  specimens  of  their  painting  on  wood  and 
fabiic  in  the  mummy  cases  and  wrappings. 

The  bricks  of  Mesopotamia  and  the  pottery  of 
Etniria  are  also  very  ancient  and  interesting  the 
latter  especially  exhibiting  a  refined  taste. 

The  modes  in  which  colors  may  be  applied  to  pro- 
duce various  effects,  and  possess  more  or  less  endur- 
ance, are  described  under  Destemper,  Encaustic, 
E.v.vMEL,  Olass,  Oil,  Size,  Watek-coloba.  See 
list  under  Fine  Arts. 

Paint- mill   A  machine  for  grinding  pigments. 

In  Fig.  3493,  a  circular  pan  A  containing  the  paint 
is  rotated  by  appropriate  mecKanism,  while  stirring 


Paint  Mm. 


and  scraping  feet  are  caused  to  revolve  therein  by 
means  of  bevel-gearing.  The  dischatge  is  effected 
by  a  curved  scraper  C,  which  brings  the  mass  to  a 
central  opening  F,  provided  with  a  tubular  cover  or 
valve  D. 

Id  Masnrv'*  pidnt-mUl  the  upper  mllhtone  bed  a  a  la  sup- 
ported on  pfllan  b  b  bolted  to  a  cut-Iron  t&ble ;  both  the  upper 
and  l<nrer  («da  a  a  c  c  are  hollov  and  receive  thin  aouuiar  (mk« 
of atooa  d  dt  t\  the  loirer  U  supported  ou  a,  hollow  Rbaft /  ro- 
tated bv  the  beTel-gB4n  y  A.driTen  b;  thepullej'B  1,  which  alao, 
through  the  medlumof  beTel-g«ani/andHpur-wheeli>  m  n,  turn 
an  arm  In  the  mtxer  o. 

Tbe  lower  >ton«  U  ralMd  tnto  oontaet  <rtth  the  upper  one  bj 


tundni  tbo  wheel  p,  wblcb  niaen  the  Rcrew-etcp  9  oT  tha  hoUor 
■haft /,  which  elldei  tbroogh  the  be*el-whael  g.  The  stonn 
are  cooled  bj  mter  UUnltM  through  the  pipe  r  to  the  opm 
■pace  a  a,  whence  It  p>t*e«  tbroogh  tne  pipes  *  ^  l«  the  optn 
space  c  e  In  the  lower  bed,  and  U  diachargod  through  tbe  tnba- 
lar  ahsft  f.  The  material  to  bo  ground  la  placed  in  the  niiier  a 
and  gradually  fed  Into  the  inlU  through  a  small  opening  1  pro- 
vided with  a  gate  for  regulating  Ita  flow ;  tho  lover  stone  Li 

Fig.  SIM 


TtuM-MilL 

brought  into  the  required  proximity  with  the  other  in  the  My 
above  dieacrlbed,  sua  a.  contlouona  Sow  of  water  allowed  to  cir- 
culate through  the  hollow  apscea  within  tbe  beds :  by  this 
means  the  particles  of  palut  may  be  ground  to  an  extreme  de- 
gree ofSnenass  without  material  evolution  of  heat.  Hilla  c«n- 
atructed  ou  this  prioclple  may  also  be  uaed  for  grinding  other 
aubetancea. 

Pair-hone  Har'neaa.  The  general  name  given 
to  double  harness  in  England. 

Palx'ban  Onn.  A  large  chambered  shell-gun, 
so  calletl  from  Colonel  Paixhan  of  the  French  enny, 
who  introduced  it  in  1822. 

Quna  of  this  kind  of  the  caliber  of  8  and  10  inches, 
known  as  sea-coast  howitzers,  formerly  constituted 
a  part  of  the  armament  of  coast  fortilications  in  the 
United  States.  These  differed  from  the  colwninad, 
invented  by  Colonel  Bomford,  United  States  army, 
about  1S12,  in  being  lighter  in  projHtrtion  to  their 
caliber  and  in  having  no  elevating  rack  on  the  cas- 
cobel,  and  have  been  superseded  by  ordnance  of  more 
modem  forms.   See  Casno;;. 

PaOa.  {NaxUical.)  The  blade  of  an  oar.  The 
icash. 

Pal'aoe-car.  (Sailway  Engineeriv^,)  A  otr  fit- 
ted with  first-class  accommodation,  sofas  and  chaire, 
instead  of  the  ordinary  seats.  The  car  is  usually 
(itted  for  conversion  into  berths  or  couches  for  night 
traveling.    Sen  Sleeping-car. 

Pal'an-quln^  A  carriage  borne  by  men  who  re- 
lieve each  other  at 

intervals.    It  is  an  Fig.  8*86. 

ordinary  mode  of 
comfeyance  in  India 
and  China. 

Pal'ate.  Ai'ti- 
fl'claL  A  plate  ap- 
plied in  cases  of  cleft 
palate,  to  improve 
articulation.  It  con- 
sists of  an  alumini-  Manqmlm. 
um,  gold,  silver,  or 

rubber  plate,  accurately  fitted,  to  close  up  tbe  open- 
in';  iu  ttie  roof  of  the  mouth. 
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Pale.  1.  A  kinil  of  fencing  consisting  of  vertical 
slats  supported  by  posts  and  rails,  or  posts  and  wires. 
Paling. 

2.  {f^iptmilding.)  One  of  the  interior  shores  for 
steadying  the  timbers  of  «  ship  while  building. 

Pal'etta.  1.  [PaiTitiRg.)  A  thin  oval  plate  of 
porcelain  or  other  material,  having  a  hole  near  one 
edge  through  which  the  thumb  may  be  iiiserteil, 
tised  by  painters  in  oil  fur  rubbing-up  or  holding 
colon. 

2.  (I^etal-worbing.)  The  breastplate  against 
which  the  person  leans  to  furnish  a  pressure  for  the 
hand-drill.    Sometimes  called  a  coiiMiencc. 

S.  (Surgical!.)  a.  A  light  wooden  spatula  use<l 
for  pereu&sion,  to  excite  the  tone  of  the  skia  and 
tissues. 

b.  A  splint  to  hold  a  burnt  hand  in  diape  and 
prevent  deformation  by  the  cicatrices. 
c  An  instrument  composed  of  two  }tGrforate<l 

{>lates  to  catch  and  withdraw  the  stylet  in  operations 
or  Jistula  laehrymalia. 

Pal'ette-knife.  A  flat,  thin,  flexible  knife  with 
a  rounded  end,  used  by  painters  to  mix  colors  on  a 
palette,  or  on  the  grinding  slab.    A  spatula. 

Pal'ier-glis'sant.  A  "sUp|>ery  support"  for  a 
shaft  or  axle,  a  film  of  water  beiu^  introduced  be- 
neath it  by  pressure.  It  is  descnbed  for  vertical 
and  for  horizontal  shafts  in  Bramali's  planing-ma- 
chine,  English  patent,  1802.  The  inventor  mnkes 
it  adjustable  by  pumping  in  water  ad  lib.  Sec  Uv- 
DRAULic  Pivot  ;  Water-beakixo. 

In  Oirard's  palier-gUssaot  the  water,  under  a  con- 
tiderable  head  of  pressure,  Is  introduced  beneath  the 


jonmal,  lifUng  it  slightly  from  its  bearings ;  after 
two  or  three  oscillations  the  journal  assumed  its 
proper  bearing  on  the  box,  the  water  flowinj^  Iw. 
tween  them  in  a  continuous  and  almost  infinite^i- 
mally  thin  sheet.  The  cnmparBtive  fii^tion  of  this 
and  a  bearing  lubricated  by  oil  may  be  tested  by 
imparting  rotation  to  two  wheels  joomaled,  one  in 
eacn  way,  by  hand,  when  that  provided  with  the 
palier-glissant  will  be  found  to  maintain  its  rotation 
much  longer  than  the  other ;  if,  however,  the  sup- 
ply of  water  be  cut  off,  the  wheel  immediately  stops. 

Pallmp^wt:  A  piece  of  parchment  whose  ori- 
pnal  writing  has  been  removed  in  order  to  fit  it  for 
a  subsequent  record.  Many  old  documents  were 
thus  obliterated,  and  the  writing  is  restored  by  an 
infusion  of  gall,  dilute  hydrochloric  acid,  oil,  etc., 
a  certain  trace  of  the  materials  of  ink  remaining  in 
the  subfltance  of  the  parchment  which  acts  upon  the 
substance  a)Fplied. 

Pal-i-sadV.  (Fortification.)  A  row  of  stakes 
set  firmly  in  the  ground  and  presenting  a  sharp 
point  to  an  advancing  party.  The  stakes  are  placed 
vertically  at  the  foot  of  the  slope  of  the  counter- 
scarp, or  presented  at  an  angle  at  the  foot  of  a  para- 
pet,  or  on  the  banquette  of  Uie  covered  way. 


I    Pal-l'ta.   A  light  shovel.    A  trowel. 

Pal-la'di-nm.  Equivalent,  53.3;  symbol,  Pd.; 
'  specific  gravitv,  11.8  ;  ditBcnlt  to  fuse.  Discovered 
by  Dr.  WoUa-ston  in  1803. 

It  is  a  white,  malleable,  ductile,  hard  metal ;  fu- 
sible with  the  oxyhydiogeii  blowpijw. 

The  alloy  of  palladium  and  silver  is  eminently 
suitable  for  the  graduated  circles  of  mathematicu 
instruments. 

Palladium  was  used  in  constructing  the  balances 
for  the  Unitfd  States  Mint,  and  has  been  used  for 
the  medals  of  some  learned  societies. 

Palladium  alloyed  with  silver  and  copper  makes 
an  elastic,  non-tamishing  blade  capable  of  high 
polish. 

Pal-la'dl-am-is'ing.  A  process  for  protecting 
iron  by  means  of  a  thin  coating  of  palladium,  in  lieu 
of  zinc,  as  in  the  so-called  "  galvanizing  "  process. 

The  articles  to  be  protected  are  first  cleansed,  as 
in  zincking,  by  means  ot  the  double  salts  of  zinc  and 
ammonia,  or  of  manganese  and  ammonia,  and  then 
thinly  coated  with  palladium,  applied  in  a  statu  of 
amalgamation  with  mercury. 

Pallam-pocn:'.  A  style  of  East  Indian  cotton 
chintz,  printed  in  large-sized  pieces  and  used  for 
counterpanes.  The  printing  is  in  the  resist  style, 
n  substance  being  painted  on  the  cloth  having  the 
iiower  of  resisting  access  of  the  dye  to  the  fabric. 
With  the  pallampoor  cloth  this  was  softened  wax 
laid  on  with  a  hair-pencil.  We  have  no  means  of 
ascertaining  how  long  this  style  of  the  art  has  been 

firacticed,  but  it  seonis  to  be  as  old  as  Pliny.  Madras 
las  long  been  famous  for  this  manufacture.  One 
piece  6J  yards  long  by  2^  broad  {French  yards)  is 
mentioned  by  Ure  :  "  sud  to  be  the  labour  of  Hin- 
doo princesses,  which  it  most  have  taken  a  life- 
time  to  execute." 

Pallet  1.  {Maehhury.)  A  click  or  pawl  to 
which  a  reciprocating  motion  is  imparted,  and  by 
which  an  intermittent  rotai?  motion  is  communicated 
to  a  wheel,  as  in  many  feed  motions  ;  or  by  which 
the  rotary  motion  of  a  wheel  is  made  intermittent. 

2.  {Horology.)  In  an  escapement,  a  lip  or  leaf 
connected  with  the  pendulum,  or  upon  the  arbor  of 
the  balance-wheel,  as  the  case  may  be,  and  acting 
consecutively  upon  the  teeth  of  a  wheel  which  is 
driven  by  tlie  main-qning  or  wei^t,  and  is  known 
as  the  Kd^w-wheel. 

8.  One  of  the  aeries  of  diaks  or  piatom  in  the 
chain-pumn  or  chapelet. 
4.  A  bed  ;  a  matticss  ;  a  pallitsse. 
6.  {Painting.)  An  oval  board  or  piece  of  ivory  to 
hold  paint    A  palette, 

6.  {Nauiicttl.)  A  ballast-locker  in  the  hold  of  a 
small  vessel. 

7.  {Clay.)  a.  A  board  on  which  a  newly  molded 
brick  is  carried  away  to  the  Aoofc. 

b.  A  potter's  wheel. 

e.  A  jiaddle  used  in  beating  and  shaping  plastic 
material  in  forming  crucibles,  etc. ;  or  in  taking  up 
mortar  for  use. 

8.  {Bookbinding.)  a.  A  tool  for  gilding  the  back 
over  the  bands. 

h.  The  instrument  with  which  ^ders  take  up 
gold-leaf  from  the  pillow. 

Pallet-mold'ing.  {Brick-making.)  As  distin- 
guished from  tlop-moXAmg.  The  bricks  are  turned 
out  of  the  mold  on  to  a  piece  of  board  of  somewhat 
laiger  ared,  called  a  palltl,  and  on  this  they  are  re- 
moved to  tiie  dnring-gronnd.  In  pallet-molding  the 
molds  are  nsaalfy  sanded ;  in  slop^molding  they  are 
wetted. 

Pal-U-BBW'.  (Fr.  Paillaaae.)  An  under  bed  of 
straw.    A  straw  mattress. 


Digitized  by 


Googl 


PALM. 


1600 


PAN. 


Palm.  1.  (Nautical.)  a.  The  sailmaker's  sub- 
stitute for  a  thimble.    It  goes  over  the  band,  and 

has  a  fitted  shield  by  which  the  needle  is  pushed 
through  the  canvas. 

b.  The  Hut  face  of  an  anchor-fluke  which  forms 
the  holding  surface.    See  Anchor. 

2.  The  breadth  of  the  hand,  four  inches. 


Palm-leaf  Zjoom.   Strips  of  palm-leaf  ef  proper 

width  and  length  for  the  weft  of  the  desired  bbric 
are  placed  side  by  side  between  fingers  ft  c  at  the  top 
of  a  vibrating  holder  O  at  the  side  of  the  loom-banie. 
The  ends  of  the  strips  ne^t  the  selvedge  are  cut  off 
evenly  by  a  knife,  and  a  weight  O'  at  the  bottom  of 
the  holcUr  keeps  the  holder  pressed  in  one  direction 
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with  sufficient  force  to  keep  the  edge  of  the  strip  to 
be  selected  against  a  gage  about  in  line  with  the 
selector.  A  feeding  •arm  Jit  catches  the  end  of  one 
strip  at  a  time  and  presents  it  to  the  selector  S, 
which  ha^  at  one  end  a  pair  of  pinchers,  and  the 
selector  draws  the  strip  between  the  warps.  The 
weaving  mechanism  is  as  usual. 

Palm-tree.  {PyroUehnics.)  A  device  consisting 
of  a  series  of  green  fires  on  a  frame  representiug  the 
body  and  head  of  a  palm-tiee.  It  was  first  designed 
by  uie  Roman  pyrotechnist  Ruggieri  :  the  composi- 
tion  is  crystallized  verdigris,  4  ;  sulphate  of  copper, 
2 ;  sal-ammoniac,  1  :  ground  with  alcohol  and 
used  to  saturate  cotton  rovings,  which  are  festooned 
about  the  frame,  and  fired  before  the  spirits  have 
evaporated. 

Pam'phlat.  (Printing.)  A  woifc  consisting  of 
more  than  one  sheet  and  not  over  five.  It  has  a 
paper  cover,  if  any. 

Fan.  A  vessel  for  boiling  or  evaporating.  Origi* 
nally  an  open  metallic  vessel  in  which  simps  or 
solutions  are  boiled  for  the  purpose  of  concentia* 
tion  or  matallization,  as  a  tugar-pan,  gaU-pajt^ 
etc.   See  ErAPOiiATiNO-PAiT. 

The  purpose  bang  maintdned,  closed  Tenels  for 
die  same  purpoae  are  also  called  pom.  See  VACmrit  • 

FAN. 


The  shape  being  preserved,  open  vessels  in  which 
the  contents  are  not  hrated  are  called  panSp  as  an 
amalgamating-pan  (see  AMALGAMATOR),  pro^ptd' 
ing-pan  (see  Gold-minisq). 

1.  Overflow  fumace-pans  are  used  in  concentrat- 
ing sulphuric  acid.  In  Fig.  8498,  the  npper  pans 
discharge  by  pipes  near  the  bottom  of  the  next  pan 
in  the  series.  The  effect  is  to  move  the  whole  con- 
tents  of  the  pan  below. 

In  Fig.  3499,  each  pan  overflows  into  the  one 
next  below,  and  by  means  of  the  partial  partition 
and  spout  the  liquid  is  taken  from  the  bottom  of 


FIg.Sl&Bi 


Pamjbr  watwlwtfwg  SH^Aurk  Add. 


the  pan,  where  it  is  in  the  most  concentrated  con- 
dition. 

2.  (Soap-maJeing.)  Soap-pans  are  made  with  a 
wooden  frame  and  an  iron  bottom  ;  called,  respec- 
tively, the  curb  and  the  pan. 

The  same  device  is  used  for  the  preliminary  heat- 
ing and  partial  condensation  of  the  sugar-water  or 
maple  san,  as  it  is  variously  called  in  different  sec- 
tionR  of  tne  United  States. 

8.  (Tin-plate  ^aJcing.)  A  cold  pot  with  a  grat- 
ing at  the  bottom  in  which  tinned  iron-plate  is  pat 
on  edge  to  drain  and  cool.  It  is  the  fourth  in  the 
series  of  iron  pots  and  pans  used  in  the  manufacture 
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of  tin-plate.  Tin-pot,  v^a»h-pot,  greaac-pol,  jtan,  list- 
pot.    See  TiN-PLA  i  K. 

4.  {Mtlallurrfi/.)  A  name  applied  to  that  descrip- 
tion of  amalgamator  consiiHting  of  an  oiteii  iiietatUo 
vessel  in  which  the  comminuted  ore  auu  quicksilver 
are  ground  together  by  rotitting  muUera.  There  are 
many  varieties,  which  are  described  under  the  Pan 
l*roceM.    See  Amalcamatuk. 

In  the  exaniplf,  tho  puit  has  a  central  conind  hub, 
through  which  a  hollow  shaft  passes.  On  tlie  lower 
jtart  of  a  spindle  which  passes  ttirough  a  hollow  shaft 
IS  keyed  a  bevel-wheel,  and  on  the  Tower  part  of  the 
said  shaft  is  ako  keyed  a  simihir  bevel -wheel,  and 
into  these  wheels  beveled  pinions  gear,  by  means  of 
which  the  muUers  are  rotated  in  opposite  directions. 
Oil  the  upper  part  of  the  hollow  shaft  a  square  is 
formed,  wnich  is  above  the  conical  hub,  and  on  tlili 
square  is  fitted  the  square  portion  of  a  conical  hub, 
which  extends  down  over  the  hub  and  is  couneoted 
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with  the  muller,  which  is  provided  on  its  under  face 
with  shoes.  A  sWve  provided  with  a  slot  is  fitt^nl 
over  the  upper  end  of  tlie  spindle,  and  a  pin  [ms^A 
through  said  slot  and  spindle.  This  pin  and  open- 
ings cause  the  spindle  to  rotate  thn  sleeve,  while  tho 
openings  allow  the  Hsid  sleeve  to  be  adjusted  by 
means  of  a  screw. 

5.  The  powder  cavity  of  the  old  flint-lock  fire-arm. 

6.  (Oarpentrtf.)    The  sot-ket  or  aoie  for  a  hinge. 
Pan-a-ma' Hat  A  leuf  hat  made  in  Ecuador  and 

New  Grenada  of  the  undeveloped  leaf  of  tho  "  bofblKi- 
naje  "  (earliidovica.  jxilmatd),  which  is  a  screw  ])iiu: 
rather  than  a  palm.  The  tmnk  of  this  plant  is  only 
a  yard  in  bight,  but  the  leaf-stalks  are  two  yards  in 
length.  The  bark  of  these  leaf-stalks  is  woven  into 
baskets,  and  the  expanded  leaves  are  used  for  thatch- 
ing. It  is  the  leaf^  Iwforc  it  has  opened  tliat  is  pre- 
jmred  for  the  manufacture  of  hats.  It  then  consists 
of  a  bundle  of  plait«  about  two  feet  long  and  onn 
inch  in  diameter.  The  green  outside  of  this  "co- 
goUo"  or  bunch  is  stripped  off;  and  then,  by  an 
instmment  called  a  "picadero,"  resembling  a  pair 
of  compasses  with  logs  set  half  an  inch  or  loss  upart, 
according  to  the  linencsa  of  the  straw  required,  the 
leaflets  are  made  into  Htrips  of  uniform  size  with  par- 
allel sides.  The  cogollo  is  then  boiled  to  toughen 
the  fiber,  and  hung  up  in  the  sun  to  dry  and  whiten, 
when  the  leaflets  run  up  into  conllike  strands,  which 
are  then  ready  for  use.  The  longest  straw  which  can 
be  profiuretl  from  the  bonibon^jc  i»  twenty-seven  and 
a  half  inches.  It  takes  sixteen  cogollos  for  an  ordi- 
nary hat  and  twenty-four  for  the  finest ;  and  a  single 
hat  is  plaited  in  from  four  dayn  to  as  many  months, 
according  to  texture.  —  PttOFEuuuu  Oktok  of  Vossar. 


Pan'ooke.  (Leatlier.)  A  factitious  leather  made 
of  scraps  agglutinated  by  cemont  or  ghie,  and  pressed 
into  a  tint  rake  for  iiLsolcs,  etc, 

Pan-de'an  Pipes.    The  emblems  of  Pan,  the 
rural  divinity  of  the  Circeks,  wcrt'  a  shep- 
herd's crook  and  a  pifie  of  seven  reeds.        'Ig-  3501. 

The  iveils  are  bound  together  in  a  imral- 
lul  serieK,  the  mouths  on  a  level  and  the  I 
h-iigtliaso  proitortioned  as  to  give  the  notes  | 
of  ttie  gamut. 

The  instrumeut  yet  survives  in  England  Pandmn 
as  an  accessory  to  the  exercises  of  Punch,  ^P"- 
playing  the  air  to  a  base-drum  accompaniment.  See 
Sykinx. 

A  porcelain  representation  of  the  Pandean  pipes 
was  found  by  Dr.  Ablnrtt  at  Sakkarah. 

Pan-dore'.  {Mtudc.)  A  rebec.  A  kind  of  lute. 
See  Pantlitra,  Plate  LI.,  Bonanni's  "  Istromenti  Ar- 
monici,"  Rnnia,  1776. 

Pane.    1.  A  coin|)artnient  or  s(}UKre. 

a.  A  sheet  or  light  of  window-gloss  occupying  one 
opening  in  a  sush.  In  the  njioili/tfrium  of  a  Pom- 
peian  buth  was  a  pane  of  cast  glass  2  feet  8  inches 
by  3  feet  8  inches.  In  the  tepidarium  was  another 
window  with  four  imnes. 

b.  One  s<)uare  of  the  juittem  in  a  plaid  or  checker- 
work  fabric, 

C  One  of  the  sides  of  a  rfMif,  tower,  spire,  etc. 
'2.  a.  A  flat  dressed  niile  of  a  .stone. 
b.  One  of  the  jwrulh-lopipeds  of  buhr-stone  which 
arc  confined  by  houiw  and  fonn  a  millstone. 

3.  (Joinery.)  One  of  the  divisions  of  a  work  which 
htiH  sunken  jKirtions  surrounded  by  framing.  A 
Panki.  (which  sec). 

4.  {Afac/tinery.y  The  divisions  or  sides  of  a  nut 
or  bolt-head ;  as,  a  xir-pancd  nut,  i.  e.  a  hexagonal 
nut.    Paiul  is  an  allied  word. 

Tlic  jiointed  or  edgvd  end  of  a  Itammer-heod. 
Proi>erIy  Pkkn  (which  see), 

5.  {Hydraulic  Ewjiiteering.)  One  of  the  divbioos 
of  a  plat  between  a  feeder  and  an  outlet  drain. 

6.  (JJiainond-nittiiuf.)  One  of  the  sides  of  the  fo- 
blr.  or  up[»er  surfno  of  a  brilliant-cnl  diamond.  The 
tjible  has  eight  [Mines.    Sec  HkilliANT. 

Fan'el-con'o-BTaplL   See  Panicoukai-ii. 

Pan'eL  1.  The  snnkeu  portion  of  a  door,  wain* 
M'oting,  head-board  of  a  bedstead,  etc.  Its  edges 
fti-e  mortised  into  the  surrounding  frame,  whose  up- 
rights, in  a  door,  art)  termed  sliles,  and  horizontal 
pieces,  railM.  Middle  vertical  pieces  between  double 
(lancls  are  munioju. 

L'arringe  panels  are,  in  the  Unite<l  States,  usually 
of  poplar  strengthened  by  strong  canvas  fastaned 
tliereto  by  glue. 

2-  A  compartment  in  a  sunken  ceiling,  soffit,  bay, 
or  wainscot. 

3.  A  face  of  a  hewn  stone, 

i.  {Painting,)  A  thui  board  ou  which  a  painting 
is  made. 

5.  A  square.    See  Pa-vk. 

6.  {Bookbxndiitg.)  a.  A  depressed  ^rt  of  the 
sides  within  a  relatively  elevatra  bordenng  portion. 

b.  A  s|MCc  on  the  back  between  bands. 

7.  {Mining.}  a.  A  heap  of  dressed  ore  ready  for 
sale. 

b.  A  system  of  coal-mining  in  which  the  pro- 
jected mnHing  is  divided  into  large  square  allot- 
rnents  divided  by  massive  walls  of  coal,  instead  of 
placing  the  whole  working  in  one  undivided  arrange- 
ment. The  pillars  are  left  very  large,  the  rooina 
small  ;  the  pillars  are  worked  out,  props  being  sub- 
stituted ;  these  arc  knocked  out  and  tne  goaf  filled 
u)i  by  the  caving  down  of  the  ceiling. 

S.  A  pad  or  ^lacking  beneath  a  saddle  to  protect 
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tbe  horse's  bock  from  contact  with  the  tree.  It  is 
asually  made  of  hasil  stuffed  with  wool,  doe-hair,  or 
horse-nair,  lined  or  quilted  with  woolen  seive,  or  at 
times,  for  hot  climates,  with  holland,  and  for  race- 
saddles  with  silk  or  other  soft  material.  The  prin- 
ci^Hil  difficulty  with  panels  ia  to  keep  them  of  their 
onginal  softness. 

Fu'el-plane.  {Wood-working.}  A  long  stocked 
plane  haring  a  handle  or  tool.  The  stock  is  some- 
what deeper  than  that  of  the  jack-plane. 

Puk'M-nia'BT.  (fVood-working.)  One  employed 
to  rabbet  away  the  anf^e  and  a  part  of  the  surface 
of  a  board,  in  order  to  give  it  a  sunken  margin,  leav- 
ing a  raised  panel.  The  cntteis  have  such  a  contour 
as  to  give  tbe  required  molding  to  the  edge  of  the 
raised  portion.  The  example  is  known  as  a  double- 
head  panel-raiser,  working  upon  two  edges  of  the 
board  at  once,  at  a  gaged  distance  apart.    A  couple 
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of  the  worked  panels  are  shown  on  the  floor  below 
tbe  machine. 
Pan'ol-Mw.   A  hand-saw  for  paneling.    It  baa 

six  t«eth  to  the  inch. 

Pan-io'o-graph.  A  mode  of  obtaining  printing- 
plates  direct  from  a  anbject  or  transfer  by  applying 
tt  to  the  face  of  a  plate  of  zinc,  and  building  up  a 
printing  snrface  in  relief  corresponding  to  the  design 
transferred.    The  processes  are  :  — 

1.  Place  on  the  polished  plate  the  design  in  trans- 
fer  ink  ;  dust  rosin  on  the  ink,  which  gives  it  hard- 
ness and  substance ;  then  eat  in  the  uncovered  sur- 
face. 

2.  Coat  the  zinc  with  a  non-conducting  surface  ; 
draw  or  write  the  design  with  a  conducting  ink  ; 
throw  down  copper  on  the  lines  in  the  electroplating 
bath  ;  remove  the  non-conducting  coat  and  eat  down 
the  zinc  surface  by  making  the  plate  the  positive 
electrode  of  the  battery. 

8.  Coat  the  plate  with  whiting  and  etch  with  a 
point ;  cover  with  varnish,  which  will  adhere  to  the 
uncovered  metal  ;  wash  off  the  whiting  and  bite  in 
the  parts  of  the  plate  not  covered  by  the  varnish. 

Panne.  (Pwrie.)  Worsted  plush  of  French 
manufacture. 

Pm'nler.  1.  (Hydraulic  Bnspneerin{f.)  A  basket 


or  gabion  of  wicker-work  containing  gnvel  or  earth, 
and  used  ill  fonning  a  basis  for  earthy  material  in 
the  construction  of  dikes  or  banks  to  exclude  water 
or  to  resist  its  eroding  action  ujmn  ita  natural  backs. 

2.  Baskets — usu^y  in  pairs  —  slung  over  the 
back  of  an  animal  of  burden  to  carry  a  load.  The 
ancient  £gyi>tian  paintings  show  aaaes  with  paonien 
full  of  children. 

Pu-nus-co'Tl-iinL  A  kind  of  leather,  cloth 
used  for  making  boot  uppers. 

Pan-o-ni'nuL  A  punting  of  a  complete  scene, 
such  as  that  of  London  as  viewed  from  a  central 
point,  by  Barker,  from  the  summit  of  St.  Paul's,  or 
made  continuous  upon  an  unrolling  canvas,  as  if  the 
spectator  were  passing  the  particular  spots  consecn- 
utively. 

In  a  diorama  the  scenes  are  isolated  and  viewed 
through  a  large  opening,  the  surrounding  prosce- 
nium affording  a  frame  for  the  picture  or  succession  of 
pictures.  This  mode  of  pictorial  representation  wsa 
invented  by  Da^erre  and  Bouton.  It  has  great 
facilities  for  scenic  and  illumiiiative  acceaaories,  by 
opaque  and  transparent  painting,  screens,  shutters, 
reflectors,  etc. 

A  c^oromo,  as  its  name  indicates,  is,  or  should 
be,  a  circular  view. 

.  The  invention  of  the  panorama  is  due  to  Barker, 
a  portrait-painter  of  Eoinbutgh,  who  obtained  a 

Stent  for  nia  invention  in  178/.  His  pauorams  of 
[inburgh  was  painted  in  1789.  In  1792  he  exhib- 
ited his  panorama  of  London.  Fulton  introduced 
tlie  art  into  France,  1?99.  In  1821,  during  the  ab- 
sence for  repairs  of  the  cross  of  St.  Paul's,  Barker 
erected  an  obserratory  at  that  giddy  bight,  and  dur- 
ing the  summer  completed  his  sketcnes  on  280  sheets 
of  drawing-paper,  covering  1,680  square  feet.  The 
painting  made  from  his  drawing  adorned  the  interior 
of  the  dome  of  the  Athenteuin,  Bent's  Park,  London. 

The  panorama  of  the  MissiBsippi  was  made  in  1840 
by  the  skill  and  patience  of  the  painter  Banvard,  who 
floated  down  the  river  and  took  the  sketches  of 

Cminent  points  and  expressive  features  of  the  river- 
ks.  It  gave  rise  to  a  nost  of  simikr  productions : 
oceans  and  river  routes,  pilgrims'  pro^;reBses,  para- 
discs  lost,  funerals  of  Napoleon,  moral,  immoral,  awl 
temperance  serials,  trades,  arts,  politics,  overland 
routes  to  India,  emigration  to  Australia  and  New 
Zealand,  and,  to  cap  tbe  climax,  a  cydorama  of  the 
great  Lisbon  earthi^uake,  which  happened  about  one 
hundred  years  previously. 

Pan-o-ruuw  Cam'e-n.  {I^otography.)  One 
in  which  pictures  may  be  taken  on  one  flat  plate, 
including  an  angle  of  90',  more  or  less,  as  required, 
without  introducing  defects  due  to  oblique  pencils 
of  light.  Invented  by  Sutton.  The  lens-tube  is 
tum«l  about  its  axis  and  directed  in  succession  to 
the  different  portions  of  the  field,  the  dark  slide 
moves  with  it  and  presents  the  proper  portion  irf 
the  sensitized  plate  opposite  to  the  lens. 

Pan'o-t^pe.   {Pholoffra^y.)   A  natne  given  to 
collodion  pictures. 

Pan'sta-re-o-ra'ma  A  model  of  a  town  or 
countTT  in  wood,  papler-mach^  cork,  etc.,  in  which 
the  objects  are  shown  in  the  proportional  relief. 

Pan^tal'e-grapb.  An  instrument  invented  by 
the  Abb^  Casseli,  for  ttmnsmitting  autographic  mes- 
sages and  portraita. 

The  essential  features  of  the  invention  are  a  line 
connecting  a  pair  of  pendulums  which  bare  isochro- 
nous vibrations.  The  pendulum  at  one  end  of  the 
line  carries  an  iron  point  over  the  portrait  or  mes- 
sage executed  or  written  in  insulating  ink  on  a 
metallic  paper,  and  the  other  pendulum  at  the  other 
end  of  the  line  carries  an  iron  pencil  over  a  paper 
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prepared  with  a  solution  of  the  yellow  cyanide  of 
potassinm. 

The  electric  circuit  is  completed  where  the  stylus 
at  the  transmitting  end  crosses  the  insulating  ink,  aud 
at  a  corresponding  place  on  the  paper  at  the  delivery 
end  a  blue  mark  u  made  by  the  other  stylus  on  the 
prepared  paper.    See  Autoobaphio  Tbleqraph. 

Bonelli  8  tele^pfa  is  of  somewhat  similar  character. 
See  Deschanel's  '^Natuml  Fhilowiphy."  Part  III. 
pp.  730-733. 

^ntlla.  A  tile  curved  to  an  ogee  shape,  so  that 
the  prominent  edge  ol  one  u  covered 

Hg.  860ft.    by  tne  dependent  edge  of  the  next 
M/T/g^/  Tho  usual  size  is  14^x10  inches,  and 

m/Jb  /  they  are  laid  with  a  10-inch  gage.  170 
mM*J  tiles  cover  1  square,  t  e.  10x10=100 

ANiib.     square  feet. 

Pan'to-obro-nom'e-ter.  An  in- 
strument which  is  a  combination  of  the  compass, 
Hun-dial,  and  universal  sun-dial. 

A  sun-dial  is  attached  to  a  magnetic  needl^  sus- 
pended in  the  usual  way,  in  aach  a  manner  as  to 
allow  for  the  variation.  The  divisiona  of  tiie  hours 
and  their  fractious  are  carried  on  to  an  additional  ex- 
terior circle,  correspondingly  divided ;  aud  to  a  fixed 
circle  around  the  dial,  on  which  are  inscribed  the 
naniee  of  a  number  of  places.  By  this  arrangement 
the  gnomon  f^ves  the  tame  at  the  place  of  observa- 
tion and  also  for  any  other  jdace  inscribed  upon  it. 

Puito-gnqilL  An  instrument  for  copring  draw- 
ings. Its  invenUon  is  ascribed  to  Cnristopher 
Sdneiuer,  a  Jesuit,  1608.  It  has  since  nndefgone 
various  modifications  and  improvements. 

A  device  of  this  kind  is  alluded  to  by  Pepys. 

**  This  evening  Ur.  Spong  [the  inventor]  came  and 
first  told  me  of  the  instrument  called  a  parallelo- 
gram [pantograph],  which  I  must  have  one  of,  show- 
ing  me  his  |»w:tice  thereon,  by  a  map  of  England." 
—  PBPrs's  Wory,  October  27,  16«8. 

The  pantograph  consists  of  four  metallic  rules, 
two  of  whkh  a  ft  are  jointed  at «,  and  the  other  two 


d  «  are  jointed  over  h ;  each  rule  is  perforated  with  a 
series  of  holes,  and  the  two  e  are  provided  with 
thumb-screws  by  which  they  may  be  connected  to 
a  b,  at  either  of  the  holes  of  the  series.  ^  is  a  tracer ; 
h,  a  peudl  or  pricker ;  and  «  a  screw  or  point  which 


is  forced  into  the  drawing  board  or  table  to  hold  the 
instrument  iu  position. 

For  use,  the  rules  d  e  are  secured  to  the  othera  by 
inserting  the  thumb-screws  through  the  holes  marked 
with  the  numbers;  as,  3,  i,  i,  i,  etc.,  correspond- 
ing with  the  scale  to  which  the  drawin^^  is  to  he  re- 
duced or  enlarged  ;  the  point  i  is  fixed  u  a  conven- 
ient position,  and  the  tracer  g  passed  over  the  out- 
lines of  the  original ;  this  causes  the  point  h  to  move 
in  a  direction  parallel  to  that  of  the  tracer,  the  ex- 
tent of  its  motion  being  governed  by  the  adjustment 
above  described  ;  and  if  a  pencil-point  be  employed 
it  describes  a  ^re  similar  to  the  original  but  dif- 
fering from  it  in  size.  In  right-line  drawing  it  is 
more  nsufd  to  employ  a  plain  needle-point,  packing 
a  sufficient  number  of  points  into  the  paper  to  serve 
as  a  guide  to  the  draftsman,  who  afterward  connects 
them  by  lines.  T)ie  instrument  shown  in  Fig.  3504 
is  the  one  used  in  the  reduction  of  drawings  for  the 
illustrations  iu  this  work. 

The  pantograph  is  used  in  transferringpatterns to 
copi)er  cylinders  for  calico-printiug.  The  system 
was  patented  by  Kigby  in  England  in  1854,  and  im- 
proved iu  1857,  so  that  by  employing  a  number 
tracers  all  the  similar  figures  in  a  pattern  may  be 
produced  at  once. 

In  this  process  the  pattern  to  be  copied  is  firat 
drawn  on  paper  which  is  placed  in  a  camera  which 
throws  an  enlarged  image  on  a  sheet  of  paper  ;  this 
is  traced  on  the  jiaper,  which  is  then  transferred  to  a 
zinc  plate,  in  which  the  figures  are  cut  with  a  graver. 
The  plate  is  then  laid  on  the  curved  bed  of  the  pan- 
tograph machine,  on  which  a  varnished  roller  is 
mounted  ;  a  number  of  diamond-points  correspond- 
ing to  that  of  the  lateral  repetitions  in  the  pattern 
are  brought  in  contact  therewith,  and  the  tracer  is 
succesnively  passed  over  each  part  of  the  enlarged 
pattern  on  the  zinc  plat«,  causing  the  diamond-points 
to  d<.«cribe  a  series  of  iignres,  reduced  to  the  sue  of 
the  ori^nal  drawing  on  the  varnished  copper  cylin- 
der, which  are  afterward  etched  in  with  acid. 

The  micropaniography  for  copying  on  a  very  minute 
scale,  may  be  describ^  as  a  system  of  connected 
pantcgraphic  levers,  the  last  of  which  carries  a  piece 
of  f^ass  on  which  the  original  is  reduced  in  a  propor- 
tion determined  the  relation  between  the  lengths 
of  the  longer  and  shorter  arms  of  the  series. 

The  glass  rests  and  moves  upon  a  diamond-point 
while  the  point  remains  stationary.    The  diamond 
j  may  be  raised  or  lowered  by  appropriate  mechan- 
ism, to  regulate  the  width  and  depUi  of  the  cut  or 
entirely  remove  it  from  the  ^aas. 

With  an  instrument  of  this  kind  the  Lord's  Prayer 
has  been  written  within  the  space  of  TtVtnjt)  of  a 
square  inch.    In  the  same  ratio  the  whole  of  the 
Old  and  Kew  Testament  would  be  contained  within 
of  a  square  inch.  '  See  Miceopantograph. 

Pan-tom'ft-ter.  An  instrument  for  measuring 
angles  for  the  detenuination  of  elevationB,  distances, 
etc. 

Pa'per.  A  material  made  in  thin  sheets  from  a 
pulp  of  ground  rags  or  otl^r  fiber,  and  need  for 
writing  or  printing  upon  or  for  wrapping.  The  name 
is  derived  from  papyrus,  an  Egyptian  reed  whose 
stalk  furnished  for  so  many  centuries  the  principal 
material  for  writing  upon  and  for  wrapping,  to  the 
nations  bordering  upon  the  Mediterranean.  In  his 
day,  Pliny  remarked  :  — 

"  All  tho  angH  of  dvUlMd  life  depend  fa  a  nmaikaUa  cto- 
rree  upon  the  ««nplo7raent  of  pkp«r.  AC  all  mob,  Uw  nraiMi 
braace  of  past  orenta." 

This  observation,  undoubtedly  true  1,800  years 
ago,  is  much  more  remarkably  so  now ;  indeed,  in 
considering  that  paper  as  w«  now  uudetsUnd  it  was 
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entirely  unknown  to  Europe  in  the  time  of  Pliny, 
the  expression  or  the  great  deftendenca  ai>on  what 
secniB  to  us  80  rrogile  and  inefficient  a  substitute  for 
real  paper  appeani  strange. 

The  Greek  name  papuroa,  mentioned  by  Theo- 
phnistus,  a  conteniporary  of  Aristotle  and  Alexander, 
was  probAUr  the  Egyptian  name  of  the  reed  with  a 
GreeK  termination.  It  was  also  called  biblos  by 
Homer  and  Herodotati,  whence  our  terra  bible.  The 
term  voluTnen,  a  scroll,  indicates  the  early  form  of  a 
book  of  bark,  papyrus,  akin,  or  parchment,  as  the 
term  liber  (LAtin,  a  book,  or  the  inner  baric  of  a 
tree)  doen  the  use  of  the  bark  itaelf.  Hence  also  our 
words  Iti/rarff,  lil>rarian,  etc. 

Pliny  indomea  the  statement  of  Yarro  that  the 
discovetr  of  the  use  of  the  papyrus  was  an  incident 
ill  the  nctotiouB  expwlition  of  Alexander  of  Mace- 
don  ;  this  was  not  correct,  bnt  no  doubt  the  expe- 
dition contributed  to  introduce  the  papyrus  to  the 
nations  of  the  West  Egyptian  tombs  snow  that  it 
was  used  many  ages  before  the  time  of  Alexander, 
and,  indeeil,  long  prior  to  any  authentic  historical 
accounts  of  Greece ;  its  existence  being  proven  near- 
ly as  far  back  as  the  stone  records  of  Egypt  extend, 
or  nearly  to  the  time  of  Mcnes  Umself  (2400  B.  o.). 

It  seems  to  hare  been  early  known  to  tiie  Hebrews. 
IsaUh  refeia  to  the  pajtyma  plant  when  he  says,  — 

"  The  {wper  reeds  hy  the  brooks,  and  ererjthlng  aown  bj  the 
bnmka,  ihall  wither,  be  drlTcn  ■w^',  and  be  no  mm." 

Thifl  prediction  of  the  propliet  has  been  long 
sinoe  fuffiUed,  and  the  plant  is  now  comparatively 
rare. 

An  ancient  Egyptian  papyrus  on  the  preparation 
of  medkines,  which  was  found  at  Thebes  hy  Dr. 
Ebers,  has  lately  been  placed  in  the  Leinuc  Library. 
It  is  in  a  good  state  of  preservation,  ana  consists  of 
one  hondred  and  ten  columns ;  written  on  the  back 
is  a  doubli!  calendar  in  eight  columns.  Each  column 
is  eight  inchcH  wide,  and  coutaina  twenty-two  lines. 
The  writing  is  from  right  to  left ;  it  is  all  in  black 
ink,  except  the  beginnings  of  chapters,  which  are  in 
red  ink.  The  characters  ore  distinct,  bold,  and 
tasteful,  and  their  form  a])pearB  to  fix  the  seventeenth 
century  b.  c  as  the  date  of  the  manuscript ;  the  tact 
that  in  the  calendar  the  name  of  King  Ba-ser-ka 
( AmenoE^ts  I . )  ia  mentioned,  Droves  that  the  papyrus 
is  not  posterior  to  tlie  linit  ulf  of  that  century. 

Tha  work  Keetf  dates  ttam  a  period  more  remote  then  It* 
twuewlptton  on  papjnu.  It  la  known  tiwt  tha  wMk  anoknt 
Bsrp^  wrttlDgi  were  works  abaat  medldiw.  Uaaettio  toll* 
u»  ttMt  the  Ito'pl^o"  honoml  one  of  their  flnt  klnnaeaphj- 
(dcUn.  Thb  wnertion  l«  conflrmed,  not  only  by  ue  ftaginent 
of  pap;rna  of  Brugnh  Bod  ChabM,  preMrred  tai  (ba  Berlin  Uti- 
Niun,  W  alM  bj  the  preaaat  doeusMnt. 

The  first  chapter  of  the  papyrus  tmte  of  the  original  P^- 
dnetloa  of  the  book,  whleh  enme  from  the  Taakplg  of  On  (Hcll- 
npoUi}.  Then  IbUow  the  ratsedtee  Mnpioycd  for  the  cure  of 
varkMia  dtaeaiwe,  tc«ether  with  extelMve  details  as  to  dieeaaea 
of  the  eyvi  vetnediu  agahut  the  MllnR  off  of  Uie  hair,  Ibr  eoree, 
frveis,  the  Iteh,  ete.  The  chapter  devoted  to  the  mlatma  M 
the  honae  Is  iumeded  bjr  one  about  the  boon  Itself,  whhdk 
imlete  on  the  ImuorUnce  trf  cleenHnew,  and  telle  how  tobaolah 
Inaaeta,  to  esduae  then  from  honjce.  to  peevent  aerpente  fhim 
coming  out  of  tbdr  bolea,  to  aroid  the  bUdu  of  gniita  and  the 
UIca  of  fleaa,  uid  to  dMnftrt  elotbhig  and  dwidlingi.  Then 
there  ti  a  tnatiae  on  the  raUdona  between  eoni  and  body,  with 
secret  methoili  of  studying  the  heart  and  lie  moTement. 

The  gossiping  and  agreeable  PUny  gives  a  detailed 
account  of  the  preftanition  of  paper  from  the  Nile 
reed,  This  indi-fatigabte  niitn  is  principally  known 
to  us  by  one  only  of  his  voluminous  writings,  his 
treatise  on  "  Natural  Iliutor^'."  This,  however, 
treats  onaereat  multitude  of  subjects,  including  agri- 
enltnie  ana  the  arts  and  scienms,  and  affords  a  very 
interesting  record  of  the  state  of  practical  knowledf^e 
at  that  time.  He  was  suffocated  by  the  mephitic 
vapors  at  the  eruption  of  Vesnvioa,  a.  d.  79,  which 


he  had  impnutently  approached  too  nearly,  for  the 
purpose  of  scientific  investigation. 

It  may  be  i«marked,tb*t  thiiemptionof  VemTiiu,deMriIwd 
with  M>  much  anlnietton  by  Pltny  the  YouiiKer,  JU  not  Dtlerly 
deetroy  the  dtiea  of  Ilereulaneam  and  Pompeii,  as  b  popnlariy 
■uppoeed.  We  find  them  emerglnfC  ttmn  tbeir  nilna  in  the 
re%n  of  the  Emperor  Tituf ,  In  the  lllth  jeer  of  whoee  refgn  tbcy 
■uffered  eo  much.  Tbey  yet  mibeLitrd  hi  the  reign  of  Ibdiian, 
under  the  Antonlnee,  and  are  mentioned  aa  inhaUtrd  dthw  in 
tbe  chart  of  PeatlogeT,  which  la  of  the  date  of  Canatantiiir. 
The  eruption  of  A.  v.  4il  wae  Twobably  the  moet  Mghtfol  on 
record ;  and  if  we  may  believe  BlarceUlnut,  the  ashee  ot  tbe  vtd- 
caao  were  vomited  orcr  a  great  portion  of  BuK»p«,  rrarhitig  te 
Constantinople ,  where  a  featlvalwaa  Instituted  in  commeiuoiatiao 
of  the  steange  pbenomenoa.  Altertbls.wehearnomoeeef  the 
cities,  but  the  portion  of  the  Inhabltanta  who  eec^ied  built  or 
occupied  suburba  at  Nola  In  Campania  and  at  Naplee-  In  tbe 
latter  city,  the  Rtfio  Htmdantntmtn,  or  Qtumtr  of  Uu  HO' 
ctda»tmi»,  aa  InaOTlptlon  marked  on  sevMal  lapidary  moni^ 
men ta,  Indlcatei  (be  part  devoted  to  the  population  drives  from 
the  doomed  dty. 

From  Pliny  we  leam  that  the  papyrus  plant  grew 
in  the  marshes  of  E^pt  or  in  the  sluggish  waters  of 
the  river  Nile  in  po^  which  did  not  exceed  8|  feet 
in  depth,  forming  a  gncefally  tapetiug  stalk,  trian- 
^lar  in  cross-section  and  not  over  16  net  <10  cuUts) 
in  hight. 

The  paper  made  from  papyrus  was  of  nine  diflcrent  qoBlitia, 
varying  In  alie,  color,  and  testore.  It  wee  made  "  by  pplittii^ 
tbe  sueeeerive  Mda  of  tbe  atalk  with  a  ncvdl*  Into  very  thin 
tcavea,  dne  can  bring  tekcn  that  they  abould  be  aa  bniad  as 
paadbie.  That  of  the  lint  quaUly  bi  takes  fkom  tbe  centerof 
tbe  plant,  and  so  oa  In  legtusr  sneeesaioD,  according  to  tbe  or- 
der of  dlvMon." 

Bach  quaHtv  was  known  by  a  different  name,  sa  "  AnguMa," 
"  Uvlaaa,"  "  lUeieticB,"  etc.,  tbe  latter  frran  the  ftct  that  it 
wax  ivaerved  for  religious  hooka.  The  "  tamotic end  "cnipo- 
ratka  "  were  ecM  by  wdriit,  and  used  by  dealere  for  wrapping, 
while  tbe  bark  vaauMdwr  making  cor6^te. 

All  tbna  various  kinds  were  made  upon  a  table  molatened 
with  Nile  water;  a  liquid  which,  when  in  a  muiUhr  state,  was 
supposed  to  have  some  of  the  propertice  of  glue.  Thm  Is  little 
doubt,  however,  that  this  adboslve  pniperly  was  lubwent  In  tbe 
plant  itaelf,  and  In  aome  instances  we  know  that  paste  wae  em- 

tiloyed.  The  table  bdog  first  lDcliuod,thptlBkM>of  papyrus  were 
Did  upon  ItlengthwiM)  to  such  length  as  the  papyrus  wouU  ad- 
mit of,  the  jsggsd  edges  being  cut  oDat  either  end  ;  after  whkb  a 
croea-Uyer  was  placed  over  It.  When  this  was  done,  tlie  kiavn 
were  presfwd  rloee  together  and  then  dried  in  the  sun.  after 
which  ther  were  united  to  ooe  another,  tbe  beet  ebceU  brioE 
always  taken  first,  and  the  inferior  added  afterward.  Thrre 
were  never  more  than  twenty  of  theM  aheeta  to  a  roll.  Tbe 
width  varied  according  to  quality  than  thirteen  to  »Lx  fingm' 
braadtb- 

In  making  the  leavea  «ere  beaten  and  thinned  ont  with  a 
mallet,  and  the  leavea  united  bv  pwrte.  Rang^nen  was  sat>er- 
quently  amoothed  down  wlA  a  bumbihlng  tooUi  or  shell,  which 

elisbeil  the  surAee.  We  nay  remark  that  modem  micmscup- 
linvcatlgattonbasdaoonttntod  tbe  ftet  that  three  Instead 
of  two  layers  of  tba  Ubar  were  uroalljr  If  not  lUdvmBllj  em- 
ployed, 

Ae  a  material  for  writing  upon,  tbe  UeskaM  need  cotlMi 
cloth  or  sklna  nkely  prepurd,  or  a  comporitlon  of  silk  and 
gum,  but  principally  a  boilc  prcpeied  fran  the  aloe,  Agnrt 
amerkma,  called  by  the  nativce  mnguty,  which  grows  fhriy 
over  tbe  table-land  of  Mexico.  The  paper  sonwwhat  rnemhln 
tbe  Egyptlau  papym^,  and  li  poUfdied  to  rwuibic  paichmpni. 
It  to<M  color  and  Ink  eicpJlcotly,  "t>d  many  Hpe<^Diisas  rrmain. 
It  waa  sometlDwa  rolled  up  In  scrolls ;  at  other  tloies  naa  made 
up  In  packa  of  leavea,  with  a  tablet  of  wood  for  tbe  outndcs. 
Tab  leavea  were  separate. 

A  species  of  incombustible  pajter  was  made  from 
osbpAtus  in  the  time  of  Pliny. 

To  give  an  idea  of  the  bulky  nature  of  pamms 
manuscripts  it  may  be  mentioned  that  Ovid  s  Meta- 
morphoses occupied  Hfteen  rolls. 

Tlie  abundance  of  papynis  in  ^T*i  c^'iff 
source  of  its  production,  the  ningnmcence  of  the 
kings  of  that  country,  and  tbe  coucoutm  of  learned 
men  who  resorted  thither,  caused  it  to  become  the 
seat  of  those  immense  libraries  which  we  read  of  as 
having  perished  in  the  flames  during  the  of 
Alexandria  by  Jnlins  Cesar,  B.  c.  47,  under  Theodo- 
sius  about  a,  d.  38S,  and  finally  under  Omar  the 
Saracen  about  A.  D.  6S9.  During  this  interval, 
however,  the  Alexandrian  Utniy  had  been  indeased 
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by  the  addition  that  of  Eamenes,  lung  of  Peigo- 
mo8,  which  had  bera  presented  by  Marc  Antony  to 
Cleopatra.  The  volaraes  compofiing  this  latter  were 
written  largely  on  parctuoent,  and,  according  to  the 
old  story,  tliis  material  was  invented  or  discovered 
by  Eamenes,  about  200  b.  c,  in  consequence  of  a 
prohibition  laid  on  the  exportation  of  papyruR  from 
^ypt,  due  to  the  fact  that  one  of  tiie  Ptolemies 
wislied  to  have  no  rivals  in  the  matter  of  libiariefi, 
and  proposed  by  tliia  means  to  prevent  Eumenes  from 
proceeding  with  his  proposed  collection.  The  latter, 
however,  it  appears,  was  not  to  be  thns  deterred  from 
bin  favorite  project,  and  contrived  a  method  of  pre- 
paring skins  of  animals  which  fully  answered  his 
intended  purpose. 

As  skins  for  records  ha4l  been  known  for  so  many 
ages,  among  the  Hebrews  for  instance,  we  may  foirly 
presume  that  the  invention  of  Etunenes  merely  re- 
lated to  a  peculiar  mode  of  dresdng.  It  may  be 
conjectured,  perhaps,  that  previous  to  the  time  of 
this  king  wnting  upon  skins  Iiad  been  done  with 
paiiit,  and  not  with  ink.  Paint  consists  of  a  pig' 
ment  ground  in  oil,  and  ink  is  a  dye  dissolved  lo 
watvr.  The  former  does  not  flow  freely,  and  cannot 
well  be  used  with  a  pen,  but  requires  an  implement 
of  tlie  brush  kind  for  its  proper  application.  Neitlwr, 
however,  can  well  be  applied  to  sKins  which  itill  re- 
tain a  large  portion  of  their  fatty  matters ;  an  ink 
can  hardly  be  used  at  all  for  forming  legible  charac- 
ters ou  skins  in  this  condition,  thongh  a  paint,  to  a 
certuio  extent,  may. 

Parchment,  in  addition  to  having  been  selected 
and  reduced  to  a  regular  thickness,  has  been  vpe- 
dally  treated  with  detei^ents,  and  a  proper  surface 
raised  by  pumice-stone,  so  that  it  is  adapted  to  receive 
and  retain  ink.  Papyros  beinff  the  ordinary  mate- 
rial for  writing  ana  being  eminently  caJcufated  to 
receive  the  aqueous  colored  solution  called  ink,  it 
was  the  o^ect  of  Eamenes  to  render  the  skins  of 
animals  euitable  for  the  reception  of  such  a  fluid, 
and  avoid  the  necessity  of  going  bock  to  the  ma  of 
paints.  The  name  of  Crates  cn  MaUos  ia  houoiably 
associated  with  that  of  Enmenw  in  tha  enterprise, 
if  not  the  invention. 

AH  public  documents  under  Charlemagne  were 
written  on  parchment  except  by  the  Popes,  who 
used  papyrus  till  the  twelfth  century.  Papyrus  con- 
tinaed  to  be  used  for  epistolary  coriespoudence  till 
the  introduction  of  paper  by  the  Sorocent. 

The  buU  of  Pope  Agapetns,  dated  was  writ- 
ten on  papyrus,  and  perished  in  the  buminff  by  the 
French  communists  of  the  library  of  ti^  Louvre^ 
May  24-25,  1871. 

Many  ages  must  have  passed  in  Egypt  before  the 
ingttuioas  mode  of  obtaining  paiter  from  papyrua  was 
devised.  At  this  distant  peruxi  we  may  assume  that 
Pliny's  remarks  were  true  of  the  Nile  land,  as  in 
tliat  writer's  own  age  they  were  true  of  Asia  and 
parts  of  Euro{>e. 

"At  first  men  wrote  upon  leaves  and  afterward 
upon  the  bark  or  rind  of  trees."  Reference  has  al- 
r^y  been  made  to  the  terms  wtume7i  and  liber, 
and  the  oruia  of  another  set  of  words  is  no  less  ap- 
parent. The  modem  word  page  is  from  the  Latin 
word  pagiiuK,  Hat  leaves  ;  and  the  wmrd  leave$  is  also 


common  in  muBeunu.  The  writing  is  scratched 
through  the  external  cellular  matter  of  the  le^, 
which  i^rinks  away  from  the  incision,  into  whidi  a 
black  pigment  is  sometimes  rubbed. 
.  Many  other  materials  have  been  used  by  savage 
and  semi-civilized  nations  for  recoitis  more  or  less 
enduring.  Under  the  article  Pen  may  be  found  some 
references  to  pictured  and  inscribed  rocks,  to  writings 
on  tablets,  skins,  stones,  slabs  of  clsy,  bones,  shells, 
linen,  metallic  plates,  and  ivory.   Bee  Pen. 

Close  at  home  we  have  an  excellent  Bubatitate  in 
an  emergency,  birch-bark,  used  by  the  noi-them  tribM 
of  Indians.  In  Polynesia  and  Oceanic^  as  well  ba  in 
China  and  Japan,  the  Morua  papyri/era,  or  paper- 
mulberry,  yields  an  inner  bark  which  is  of  great 
value.  In  Java  and  Sumatra  it  is  the  ordinaipr 
material  for  writing  upon.  Its  use  as  a  garment  u 
perhaps  most  extensive  among  the  Feejees, 

Among  these  ingenious  cannibals  the  tappa  cloth, 
as  it  is  termed,  is  made  by  removing  the  bark  from 
the  tree  in  strips  six  feet  long  and  three  inches  wide. 
These  are  soaked  and  then  beaten  on  a  table  with 
flat  grooved  mallets,  until  the  strip  is  extended 
into  a  sheet  as  wide  as  it  is  long.  This  is  then  flat- 
tened with  a  smooth  mallet,  and  pieces  may  be  united 
by  beating  their  edges  together. 

In  the  due  course  of  the  ages,  papyrus  and  parch- 
ment having  rendered  an  elastic  pen  [caiamus,  a  reed) 
and  a  fluid  ink  the  most  convenient  materials  for  writ- 
ing, we  find  they  lon^  maintained  an  almost  uninter- 
rupted sway,  the  variations  being  in  the  use  of  n^ixed 
tablets,  leaden  plates,  and  waxed  linen,  as  explained 
under  Pen. 

The  great  change  oocnrred  when  Inu  vaptr  wai 
made  of  raga  or  other  vegetable  Jlber,  reSueed  to  a 
pulp,  gathered  laUo  a  sMrf,  fUUd  t»  tettingf  and 

dried. 

IlDinan  InrmtioD  li*d.  Id  this  cue,  been  •atldpated  by  Uw 
map,  whkb  Itutect  may  b«  eonddcnd  u  k  prnftwiloBil  pape^ 
mslur,  deroting  »  term  portion  of  hw  time  u4  mmi^h  to  Um 
producllon  of  this  hbrlc,  of  vhksh  she  bulltia  her  neat.  For 
thli  pnrpoie  ihe  aeeksdry  wood,— fisncfr-nlli  and  wMtber-baatcn 
boHtU  M«  ft  brorile  Mutee  of  aupply,  —  vbicb  Rbe  »«■  or  mpa 
by  masttcatlon,  mixea  with  a  natuni  aiie  exnJed  fbr  the  pnr- 
poae,  work*  Into  a  paate,  and  apreada  Into  aheeta  In  a  maniMr 
trulj  marreloua  Any  one  who  baa  pelted  hom«ta'  nwti  with 
atoa«a  (Mm  a  aab  dlatanee,  or  given  Uiem  a  uaadng  blow  with  a 
attek  aa  tbey  bang  from  a  Umb  In  the  orchard,  wlU  be  led  to 
admire  the  atmigai  whtcta  a  pulp  of  chewed  wood  and  albiuuea 
mar  be  capable  of  «xUbmng 

Tha  atnKtnra  la  geneiaUy  a  prolongad  Imgolar  ipberold, 
woDdarftiUy  light,  and  to  boand  dy  repeated  h^era  and  band! 
<rf  paper  to  the  bowh  fttm  which  It  is  anapended.  The  mate- 
rial radita  nln,  parny  from  the  abape,  the  roof  being  rounded ; 
partly  from  the  ftet  Oiat  the  iocceulTe  layon  oTwlap,  or,  la 
other  wards,  that  the  dome  la  tkingUd;  and  partly,  we  pro- 
some,  from  Ita  bdng  reodered  aemi-waterproof  by  the  slae  In 
Its  compoaltlon 

The  mode  of  proeadnn  la  Intenatlnf.  Earing  Inlahad  the 
eoUIng,  the  hornet  be^ns  to  bnOd  tha  nrat  tcrraeo  of  her  tUy. 
Tha  Mnalea  sod  aentua  do  moat  of  the  work  among  all  Inaaela 
of  this  oloaa.  TIm  cbargia  and  dMneDooa  of  maternity  are, 
however.  In  moat  csHa  ranofed  firom  the  wofkei*  whoaa  gaodar 
U  suppiessed,  though  the  motber  bomot,  tinlike  the  queen  bee. 
Is  emuwntly  Indnatrious.  To  nrame:  Ou  upper  terrace  of 
oetta  In  the  mterlor  of  tha  Btrnotofe  U  (rfa  gmenu  cbcolar  ibape, 
andkaasptndedfttimthewmngoftbaaoiiiebyastBlkaiidstMi 
of  the  aame  materia]  which  compoaea  the  body  of  tha  naat.  Tna 


■ompoaes 

j  cells  In  the  terrace  are  bexagonu  In  fiiRn,  and  have  their  mouths 
downward.  Theee  are  not  appropriated  lo  bonay, as  the  Inaaeta 
do  not  lay  up  provisions,  but  tbqran  devoted  toUMnariligof 
the  young.   A  set  of  cells  being  completed  and  egga  laid  thanin, 

 i;-!-!,  i'.  T  ,  .  '  the  work  is  Intermitted,  and  iba  mother'a  time  ilnotad  to  Blip. 

appiiwi,  being  the  translated  form  of  jwffiBa,  as  i>aff(!  jdying  ibod  for  the  gruba,whk!b  soon  raqainhercara.  When, 
IS  the  derived  word.  i^'oZio  is  also  from/oltum  (Latin),  ,  ina£wwedu,tbqrareaDlatogDabrowitbemBelvw,theybelp 

ext«Bd  the  quaitam,  and  a  Mw  tenaee  li  const rueted ,  supported 
by  stems  from  that  Bwm.  Tbeeommnnity  of  papeNnakersmaf 
amount  lo  S0,000  in  a  single  maon,  accoiding  to  Keanmur. 


a  leaf,  indicating  the  material  so  commonly  nsed. 
Writing  on  palm-leaves  mis  practiced  among  all 
peoples  where  that  tree  flouri^ed;  the  Singhalese 
and  other  East-Indian  nations  retain  it  to  the  pres- 
ent day.  Oblong  pieces  of  the  green  leaf  are  trimmed 
uniformly,  so  as  to  be  strung  tof^ther  to  form  a 
book,  —  a  shaky  and  inaecore  binding,  but  one  quite 


The  Chinese,  at  the  time  of  Kung-fu-tie  (about  600 
1.  0.),  wrote  with  a  style  upon  the  liber  of  trees,  aa 
their  reoorda  state,  PapM*  was  used,  perhaps  in- 
vented, in  tiiat  country  in  the  reign  of  Wan-te,  170- 
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158  B.  0.  That  made  previoas  to  the  Christian  era 
18  Bapposed  to  hare  beeii  of  silk.  EngrnsuDg  on 
cloth  and  silken  stuffs  had  been  practicea  for  toaoy 
centuries  jjreriouBly.  The  Chinese  idlk  paper  is  stated 
by  Martini  to  hare  been  invented  in  China  about 
120  B.  c,  and  to  hare  found  its  way  into  Persia  and 
Arabia  about  a.  d.  620. 

Tba  buk-p)^  of  China  U  nuito  In  the  (bUowtog  tmjiiwr : 
Tbe  mull  bnuctaet  of  a  apecies  of  tree  rcMiiibling  the  mulberi; 
( BroiusoMoia)  ux*  bollod  In  \jt  to  loosen  the  b»rk ;  tfala  b  then 
maeented  la  wmter  for  seTereJ  dun,  the  outer  put  eennwd  off. 
Mid  Um  Inner  pert  boUed  ud  eglteted  In  Ije  until  it  Mpu«tae 
Into  llben.  It  U  thra  metaed  In  «  pen  or  elere  end  worked 
bj  the  hmnda  Into  m  pulp,  which  Is  >n«rwaid  Mpread  on  »  table 
and  beaten  line  with  a  mallet.  The  pulp  i»  next  placed  In 
a  tab  containing  an  InAwkin  of  rie«  and  a  root  ealbd  ortni, 
and  thoroughl  J  stirred  to  mis  the  matertali.  Tbe  *heeU  are 
farmed  by  dipping  a  mold,  made  of  etrlpe  of  bnlnubes  oonflnod 
la  a  frame,  into  the  nt  Mntalnlnr  tbe  pulp,  and  an,  after  moki- 
Ing,  bUd  one  on  another  with  abtfpa  of  reed  between.  A  board 
and  weights  are  laid  on  the  nlle  to  ezpreee  the  water,  and  thav 
are  then  »epaTat«d  and  dried  in  tbe  aun.  Tbb  paper  la  to  deli- 
cate aa  to  bear  writing  on  otw  aide  only.  When  It  la  deelied  to 
write  on  two  jldea  a  eoople  tt  ibeeti  are  paated  together  back 
to  back. 

The  Chinese  paper  of  bamboo  fiber  is  likewise  very 
ancient,  and  is  nude  by  pulping  and  ga^ri^g  ttie 
pulp  in  films. 

The  Chinese  rice-paper,  so  called,  Is  prepared  from 
the  inner  portion  at  the  stems  of  a  hardy  lerumi- 
noua  plant  that  frrows  plentifully  about  the  lakes 
near  Calcutta  and  also  in  the  island  of  Formosa, 
whence  the  Chinese  import  it  in  large  quantities. 
The  stems  of  the  plant  being  cut  into  tne  proper 
lengths  for  the  sheets,  the  pith  is  cut  spirally  into  a 
thin  alice,  then  flattened*  pressed,  and  dned.  It 
thus  reaembles  very  closely  the  papyrus  in  the  mode 
of  manu&cture. 

It  is  said  that  in  Japan,  nrevioos  to  the  year  A.  D. 
280,  silken  stuff,  with  &  facing  of  linen,  was  nsed 
for  writing  upon.  Subsequently  paper  was  imported 
from  the  Corea,  and  about  610  a.  d.  the  Broutao- 
naia  papyri/era  (paper  mulbern?)  was  introduced, 
from  which  the  f^ter  part  of  the  paper  now  used 
in  that  country  is  made. 

ThJa  la  maaulkctared  bj  boiling  the  atalka  of  tbe  plant,  rana- 
Ing  the  bark  to  aeparate.  The  outer  portion  of  thia  u  converted 
Into  paper  of  an  Interior  quality,  while  tbe  Inner  skin  la  tnatod 
by  brther  btriUag,  washed,  and  ponnded  by  beating  with  clubs 
on  a  wooden  table.  The  pulp  thus  tbrmad  la  made  Into  balla, 
ftota  which  portions  are  broken  off  aa  required  and  mixed  with 
a  pute  made  from  the  root  of  the  trvn,  a  sort  of  ahmb.  The 
Buxture,  thorongbly  Incorporated  and  of  proper  oonelBtency,  Is 
ponied  Into  a  mold  couilsling  of  an  inner  and  outer  frame,  tbe 
jbrmer  having  a  Mae  bottom.  Tbe  ebeet  thus  formed  U  tamed 
ont  of  the  mold  and  dried  on  boards.  Tbe  whole  process  and 
Its  manipulations  bear  a  sMklng  analogy  to  those  empiojed  In 
making  iiand-tald  pwer  In  tbe  Baropean  wajr,  as  will  be  subse- 
qnentlT  deecrlbed.  The  proceas  dltfcra  In  aooM  respects  frna 
the  OUBCoe  ptan  deeorlbed  above. 

The  cominests  of  the  Saracens  cut  off  the  supply 
of  pai^rnui  to  Europe,  and  that  energetic  people 
maile  amends  by  introducing  true  paper. 

They  are  supposed,  by  their  conquests  in  TJucharia 
about  the  year  704,  to  have  acquired  the  art  of  mak- 
ing cotton  paper,  and  substituted  it  for  the  talk  of 
the  lar  East  and  the  papyrus  of  the  South.  In  the 
eighth  century  the  Sanioena  couquflrsd  Spain,  and 
tiirough  that  peninsuht  the  art  of  making  paper 
renchwl^  the  rest  of  Europe,  In  the  same  century, 
the  art  is  said  to  have  been  introduced  into  Constan- 
tinople from  the  East.  Paper  wm  made  by  the  Sar- 
acens in  Spain  from  flax,  and  afterward  from  cotton. 
Some  time  previous  to  this,  however,  a  cotton  paper, 
made  in  Dansucns  and  designated  aa  Ckarta  dama- 
aoata,  had  been  known  in  Knrope. 

,An  Arabian  author  of  the  thirteenth  centniy  states 
that  cotton  paper  was  invented  at  Mecca  by  one  Jo- 
seph Aniru,  about  the  year  of  the  Hegira  88,  that  is, 


a.  d.  706.  Another  Arabian  authority  states  that 
a  paper  manufactory  was  found  at  Saniarcand,  in 
Bucharia,  when  the  Arabs  conqnerad  tiiat  country 
in  the  year  of  the  H^ra  86. 

The  oldest  manuscript  written  on  cotton  pnier  in 
England  is  in  the  Bodleian  collection  of  the  Initidi 
Museum,  and  bears  date  1049.    The  most  ancient 
manuscript  on  the  same  material  in  the  Librarv  of 
Paris  is  dated  1050.    In  1086  A.  Ik,  the  Christian 
'  snccemHii  of  the  Spuiish  Sancens  made  paper  of 
I  rags  instead  of  raw  cotton,  which  is  iccognized  Inr 
'  its  yellowness  and  brittleness.    A  very  earir  spea- 
men  of  Uiun  paper  is  found  in  a  manuscript  oeuing 
the  date  of  1100  a.  d.;  thou^  some  twelre  years 
afterward  we  find  Koger,  king  of  Sicily,  grwibng  a 
charter  to  some  paper-makers  who  were  then  estab- 
lished on  that  island.   The  paper  made  1^  them  wa^ 
however,  probably  of  cotton,  which  was  then  exten* 
sively  grown  in  Sicily. 

In  1161,  we  learn  from  an  Aiahian  author  that 
naper  of  a  sn|>erior  quality  was  manufactured  at 
Xatira,  in  Spain,  the  Christian  Spaniards  having 
improved  upon  the  processes  of  the  Moors,  from 
whom  they  learned  the  art,  l>y  Btam^iing  the  raw 
material,  raw  cotton  and  rags,  by  the  aid  of  a  waiier- 
mill. 

In  1170,  EustathiuB,  the  comincntator  on  Homer, 
remarlcs  that  paryrus  had  fallen  into  disuse. 

In  1178,  we  find  several  Hpeciroens  of  flax  paper 
in  Spain,  and  in  the  University  of  Riteln  in  Gennany 
a  document  ia  prenerved,  signed  by  Adolphus,  Count 
of  Schaambew,  made  from  linen  rags.  A  letter  fVnn 
JoinTille  to  umis  X.  of  France,  dated  1811^  and 
written  tmpuer  made  fti>m  rags,  is  yet  extant.  After 
thia  period  the  notices  of  paper  and  of  paper-making 
become  frequent. 

Linen  paper  is  found  in  documents  of  1241  (edict 
of  Emperor  Fred.  II.)  and  ISOO.  Tbe  Arabian  i^iy- 
sician  AbdoUatiph,  who  visited  Egypt  in  1 200,  says 
that  the  mummy-cloths  (f<nei»)  were  habitually  naed 
to  make  wramiing-paper  for  the  shop-keepers.  The 
linen  paper  of  the  thirteenth  century  had  Uie  water- 
lines  ana  water-muk.    One  specimen  had  a  tower. 

The  earliest  manuscript  on  linen  paper  known  to 
be  English  bears  date  fourteenth  year  of  Edward  III., 
1820.  The  first  water-mark,  a  rnm's  head,  is  found 
in  a  book  of  accountn  belonging  to  an  official  of  Bor- 
deaux, which  was  then  subject  to  En^and,  dated 
1880.  It  has  been  ebimed  tlwt  linen  i>aper  was 
made  in  England  aa  early  as  1830,  though  it  is  aup- 
posed  that  no  linen  pai>er  was  made  in  Italy  prevt- 
ons  to  1867- 

In  1890,  Ulinan  Strother  established  a  paper-mill 
at  Nuremberg  in  Bavaria,  operated  by  two  roller^ 
which  set  in  motion  eighteen  stampers.  This  indi- 
cates the  process  of  polping  tha  fiber  by 
whidi  continued  in  use  for  nearly  fenr  centnriea. 
This  was  the  first  paper-mill  known  to  have  been 
established  in  Germany,  and  is  said  to  have  been  tbe 
first  in  Europe  for  manufacturing  paper  from  linen 
lags. 

In  1498,  an  entrr  aroeata  among  the  piivy  ex- 
penses of  Henry  Vll.  for  '*a  reward  given  to  the 
paper-mill,"  18s.  8d.  This  is  nobab^  the  papers 
mill  mentioned  bv  Wynkin  de  Word^  the  father  of 
English  typography.  It  was  located  at  Hartford,  and 
the  water-manc  he  employed  was  a  starwithin  adouble 
circle.  The  jug  or  pot  was  a  favorite  water-mark 
about  the  middle  of  the  fifteenth  century,  preceding 
the  foot's  cap^  which  has  given  ita  name  to  the  lar- 
gest size  of  writing-paper  now  in  common  uae.  About 
1640,  it  appears  that  Henry  VIII.  nS  England,  to 
show  his  animoaity  to  the  Pope,  with  whom  he  had 
then  quarreled,  nsed  fin*  his  private  eomipondenoe  a 
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paper  of  wliieli  the  watflr4nark  mu  a  Iiog  wiOi  a 
miter. 

The  barbartnu  law  of  Kuland  impoifiu:  *  doty 
on  pap«r  appears  to  haT«  hada  preceaent  in  France 
under  Charlee  IX.,  the  author  of  the  St  Bartholo* 
mew  masaacre,  who,  in  1565,  levied  an  impost  on 
that  article,  which  was  soon  abolished  at  the  in«U- 
gatioa  of  the  University  of  PariB. 

It  appears  that  wall-paper,  aa  a  sabetitatfl  for  tap- 
e8ti7  or  haogiiiga,  b«gut  to  oone  into  Togna  about 
the  jmr  1640. 

It  doea  not  appear  tihat  the  paper  manofactore 
nourished  in  En^nd  ontil  after  toe  revolution  of 
16S8,  as  we  find  that  in  1663  England  imported  from 
UoUiind  ahme  paper  to  the  amoont  of  £  100,000. 

This  hardly  preceded  the  establiahment  of  paper 
manufactories  in  America,  as  ve  find  that  William 
Bittin^iiyaen,  anglicized  Bittenhouae,  —  a  name 
aftanrard  memorable  in  the  history  American 
science,  —  a  native  of  Holland,  in  comunction  with 
old  William  Bradford,  one  of  the  earhest  of  Ameri- 
can printers,  who  will  be  doubtless  remembwed  by 
those  who  luive  read  Franklin's  Autobiography,  ee- 
tablished  a  paper-mill  at  Roxborouj;h,  near  Phila- 
delphia, on  a  stream  still  called  P^r-mill  Bun,  a 
tributary  of  the  Wisaahickoa.  The  raw  material  for 
its  aai^ly  was  derived  frmn  linen  ngs,  the  produce 
of  the  old  clothes  of  the  vicinity,  and  oaare  rags 
long  continued  to  be  the  chief  source  from  which 
American  paper  was  derived.  In  1710  another 
paper-mill  —  the  second  in  America  —  was  erected 
at  Crefeld,  bow  forming  part  of  Germantown,  by 
William  De  Wees,  a  connection  of  the  Rittenhouse 
bmily.  In  1721,  William  Bradford  endeavored  to 
hidaoe  the  Xew  York  kgiilatiTe  council  to  gruit 
him  a  monopoly  for  the  exclosiTe  manufacture  of 
paper  for  fifteen  yeara^  but  was  unsuccessfhL 

Reaumur  in  1719  suggested,  from  the  examinaticm 
of  waspa'  nests,  that  a  paper  might  be  manufactured 
from  wood,  but  we  do  not  find  tnU  idea  farther  acted 
upon  until  a  later  period,  when  inventots  seem  to 
have  ezhaiuted  their  inguiai^,  ra^rdleas  of  expense, 
in  the  selection  of  materials  from  which  paper  might 
be  mann&ctured. 

i^per,  in  fact,  cannot,  as  a  general  thin^  be  eco- 
nomically made  from  fibrous  material  whiim  has  not 
already  previously  been  manufactured.  That  is  to 
ny,  so  long  as  the  prices  of  v^etable  fibrous  sub- 
stances, as  cotton,  flax,  etc.,  remain  the  same,  it 
will  be  mach  more  economical  to  use  them  for  the 
purpose  of  reducing  into  pulp  for  paper-making  after 
they  have  already  undergone  the  jnocess  ^  manu- 
facture into  clothing,  than  to  take  them  fn  theiriaw 
state,  when  they  may  still  be  sabservient  to  the 
eoonomic  physical  wants  of  man. 

Since  Reaumur  first  suggested  wood  ss  a  substance 
from  which  paper  could  oa  made,  the  articles  pro- 
poaed  tar  that  punwee  have  been  almost  innnmeta- 
He  i  in  fikct,  anything  having  a  fihrons  texture  may 
be  used,  and  the  question  resiidves  itself  into  one  of 
economy.   See  Pvlp-boileb. 

Koopa  in  1800  published  a  work  on  paper,  which 
was  printed  on  paper  made  of  straw,  with  an  appen- 
dix on  paper  made  of  wood.  A  second  edition  whs 
pnbliahed  in  1801,  upon  paper  re-nwde  from  old 
printed  and  written  paper.  In  1835,  Piette  pub- 
ushed  a  work  on  the  subject  of  "  Paper  from  Straw," 
eta,  giving  160  specimens. 

In  1765,  Schaeffer,  of  Ratisbon,  printed  a  book  on 
sixty  varieties  of  paper  made  from  as  many  different 
materialfl  ;  a  copy  is  now  in  the  Smithsonian  Insti- 
tute library. 

In  1786,  the  Varqnis  de  Yilette  published  in  Lon- 
dooasmall  book,  printed  on  paper  made  from  marsh 


mallow  ;  at  the  end  are  leaves  of  paper  manufactured 
at  Bruges  from  twenty  different  plants,  such  as  net- 
tles, hops,  reeds,  etc 
l^e  following  is  a  list  of  mataials  (nnmhoring  in 

bU  402)  from  which  paper  has  been  made  or  proposed 
to  be  made,  with  references  to  the  authorities  trtiak 
which  the  information  has  been  derived. 

Fapeb-uakino  Materiau. 
The  following  materials,  among  others,  have  been 
used  or  sufmsted  for  paper-making.    The  aothori- 

ties  are  cited  aa  follows  :  — 

a  nJan  to  iDgUib  patrala. 
b  refcn  to  BumliMr'*  UfNt,  Patant  Mea. 
c  rcAia  to  Monwll  on  P»yer«iakln(. 
d  nftn  to  SehMOBr  od  PaiNr. 

>  Oantnl  BlaU,A»pqteMMlkalioa," 
■  JonniBl  das  Vabrieaata  d«  Pa^r,"  Puk. 


c  Rftnto  "  Onitnl  BlaU,' 

f  idm  to  "  Dh  PklnrlMUon  dea  F^iena,'^  Mrtt«,  Oaia. 


AlMA>iKMBhaaMeol«ntiu,(,xtT. 

17. 

AbatDon  avloeniue,  b. 
AeMh,  a;/,  zU.  97,  xIt.  3M, 

xvi.  117. 
AnvB,  a ;  d . 
A&  fiber,  e. 
Al^  inarlDa,  b. 
JiltK  (flrMb-mtw),  6. 
AIM  fiber,  rf. 

Aloea,  «;  d;  (.1.107,111.  620, 
vl  ilO,x.ll»,xlU.117,iaS, 
rir.  17,«r«.  Ill;  r,U.  114; 

AUnwatrum,  0. 
Altbea,  e,  xfil.  117. 
AmnKiiiuni,  a. 
AneehMndi,  a. 
Anaoat  (aee  PmirPLB}. 
Animmi  excrement,  a. 
Animal  aubataniwi,  c. 
Anonacen,  a, 
ApodncM,  a. 
Aponn^pa,  e. 
Am>ebe,(. 
ArtaDiUat>affc,(t 
ArtamUa  wood,  d, 

Artiplex,  d. 
Artoearpen,  a. 

AnindiiwrlainaerapeRiia,b:  t. 
Aabeatw,  n;  b;  d;  g,  U.  10; 

/,TlB.8Be.  8eeaiK>pa|el67, 

■uprm. 
AackplMlfae.a. 
AKlei4aa,<(;/,iLni 
AapanfCDB,  a. 

A*p«i,  c i  d;  •.vH.n.nLlSt. 
A>idiodal,  a, 
Ba«uia,  a. 
Bagging,  <■ 

Braboo,  a;  b\  «,  siv.  17,  zrl. 

71  i  /,  XT.  187. 
Banana,  a ;  >,  1.  107,  Ul.  630. 

tJ.210,x»H.  171. 
Buk  of  wood  {nrionat,  (,  v. 

667;  f,81,siS8. 
Barka  of  realnooa  wooda,  b. 
Bariajr  straw,  e. 
Buawood,  c 
Bean  Jearaa,  d. 
BeuivltMa,B;  a,illl.U7. 
Beaoa,  b. 
Beeehwood,  d. 

Beet,a;  <,lU.6U,lx.  181,186. 
Beet  and  muigotd-wnml  not,  b, 
B«gonaeeae,  a, 
Beirlaa,  a. 

Blreta,  a ;  <,  lUI.  lU,  zrlll.  9. 

BlMkberrlea,  a. 

Bine  cabbage  atalka,  d. 

Bine  KHM,  e. 

BodinMrta,  a;  *,  xUL  US. 

BuDbax,  a. 

Braekon,  c. 

Bran,  a ;  t. 

Bradl  mod,  if. 

Bradfian  graaa,  e. 

Bnwerr  mftiae,  a. 

Bmnellaoen,  a ;  (,  v.  143,  vl. 

no.  XTfi.  171. 
Biooai,*;  «,v.94,vl.aiO,sllL 

UT,iv.l& 


Broom  oom,  b. 
Brooni,  nramp,  b, 
BroDaaonaala,  n;  (,  vL  394, 

zvll  171. 
Bryona,  a. 
Bnekwbeat,  a. 
Balnubaa,  a. 
Bnrdock,  a ;  d. 
Cabbage,  6. 
Cabbage  ttampa,  a. 
Caotua,  a. 
CaBaa,a;  ». 
Cardanna  metana,  c- 
Cat-taU  down  and  leavia,  d. 
Oeeropa  dneena,  0. 
Oadarwood,*. 
CflnodiuU,  a. 

ChalTi/.  IH.  187, 148, 1«,  184, 
lT.8,n,3S,fil,«l,  81,  164, 
T.  W,  117, 188,  l£,  204, 221, 
vi  87,  lOa,  Ix.  67,  xU.  131. 

China  KTwa  (Rkea),  t,  v.  142, 
Tt.  m,  xlU.  12S,  xvll.  171, 
xlx.l8i;/,  x.ae»,  xlv.SH, 
XftllT. 

riaiiii  ftmllj,  a. 

Cknatla  bailt,  d. 

ClHuatta  wood,  dL 

Chinatlta,e. 

Clorar,  a. 

Cofr, «,  xlU.  12B,  zh.  IT. 
ColUfoot,  c. 
Ctmpoaltea,  a. 
Conftrra,  e ;  d, 
Conlfene  leatea,  a. 
ConT<dTnlae««,  a. 
Conl  nuMB,  d. 
Cartage,  a. 
Ctffk,  a :  f ,  xvtt.  64. 
Ccraooba,  6;  e. 
Con  huaka,  a ;  d, 
Cora  laarat,  e. 
Corn  atalka,  b ;  e. 
Cotou  dn  peupUw, «. 
Cotttn,  a. 
Cotton  i^t,  6. 
Cotton  aeed,  b. 
Cotton  atalka,  b. 
Conchgiaaa,  a. 
CraoUme,  a. 


Oaoamc 
CnenrUtaiOMB,  a. 
Cnphen,  a. 
Cyp^m  aabeatna,  d. 
Daphne. «,  U.  ST3,  H  210,247, 

zlv.  17,  xtU.  171,  XTlll.  ik 
Deeded  wood,  c. 
Mm,  g,  U.  116. 
Dog^B  giaia,  a. 

Ponhee  ( Suftmtaa  acalMla),  t, 

xUl.lflS. 
D^,a,L21S. 

Dw^  pals,  c;  id. 

DyewDoda  (ipent),  a. 
brthmoaa,  d. 

xlT.17;/,zU.»,m 

Bm,c 

Meaaa«  raabas,  a. 
Brlfai«ia,a 
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Erytoiylaa  futtifcw,  a, 

Eapturtfl,  c. 
bputaro,  e. 

BajMito  graaa,  b;  c :  c,  xtv.  19, 
X*.  a»,  108,  121,  138 :  /,  t1. 
1S3,  UO,  166, 186,  Tii.5,21, 
zW.  178,296;  r.  "-  24,116, 
xTt.  187. 

EupborbiMMe,  a. 

Excrement  of  hcrb-Mtlng  kot- 
iaA\M,a;  b;  Alii.  Sd.Tiii.H. 

Pmequao  (SUul  nMnp,itowiuU), 

t,Ti.a*;,  xfii.  ri. 

Fenu,  a ;  /.  UL  100,  zUI.  U7  { 

f.il.  80,  81,84. 
mrilte,  c,  xUL  117- 
Fir,  e. 
FlMf.a. 

Vlfti,a;  «,Ti.29fl,xlll.llT,iir. 

17;  /;  xi».85i,  xfi.  17,UI»- 
Phx,         ZmJmmI.  Kill.  126, 

m.  17.  282.  xtU.  171. 
VIbk,  hemp,  irte.,  ft. 
Floa  Rllk,  E. 
Fourdriii),  a. 
Frog  qtlttle,  r. 
Fune,  a. 

Qalc«  offlelMlli,  ft. 
QftU^  orientelU, 
GKllagKle,  a. 
OenlMbi,  a :  d. 

Oenbtamfter  extncdn^  d)w,  rf. 
Oeld  (JVorjtJmM  I^Nonutwui), 

f,  xUI.  12S. 
Oiwpbkllum,  c. 
QnoilDft,  a. 

flmiiliuari.  a.  i 
Qnpe-Tlii«,  tnotr  and  uutor 

buk.d. 
Onpe-vltiM,  t,  slU.  t17. 
OiMMB,  a;  r,  sUL  117  : /, 

OnM,  8|»aich,b. 

(IfMB,  Tula,  ft. 

Uutta-p«rrl^,  a. 

aunn;,  r,  Kffi.  4. 

Qun  cotton,/,  It.  DO.  i 

Ihlr,  a. 

lUj,a\  f,  11.4. 
UoKthn-,  a;  ^ ,  xlU.  117. 
Hemp,  a  ,  di  r,  il.  Za,  sill. 

lis,  x»ll-  171 ;  /,  liT.  35*, 

xTi  17, 119.  I 
Hemp,  flax,  etc.,  ft.  ' 
Hemp,  jute,  ilfetisn),  ft.  I 
HibiMUJ  eeculeatiu,  ft;  r;  r,  , 

Ti.  249, 2SS,  TiU.  126,  xIt.  19, ' 

rrii.  171. 
HIdee,  e. 

Ilolljhoek,  c.  , 
Hop  bftrii,  d.  1 
HopTliMa,a:  (f  1  (.Til. Ti.xlil. 

m.xTil.  171.  I 
Hornet neat,  c. 
Horw-rheatiiut  leATce,  d. 
Hone-dung,  a.  ] 
Hui«e-ndiflh,a,  ! 
Immortelle   (cudweeil,  Gmo- 

fAoyiHffi),  f,Tl.  248- 
InidlMi-oani  tau«k«,  d. 
Irii,  a.  I 
Ui}ty  KhsTlDgK,  ft :  e. 
IndiKo,  (.  siii  117. 
JuccA  (  Vix-ni),  (,  xUL  IX. 
Juuocew,  a. 
Jnnlper,  a. 

Jute,  a;  t,  t1.  234,  xi*.  17, 
XTii.  Ill;/,  xlT.  17,854;  g, 
a.  129. 

Kaolin,/,  1. 4, 12,  T.  14, 84,1», 

Tl.  21,  Ix.  64. 
Ubltue,  a. 

Lww  Dram  >loe  flber,  d 
LoLther,  ft ;  >,  il.  302 ;  /,  1. 133, 
188. 

LMtber  cutUon,  a 

Lmtbi,  e ;  e,  ri.  819  ;  /,  1. 105 ; 

g,  11.  64. 
LeftTcBof  treex,  ft. 

Leavea  of  trceH,  wittierad,  e. 
Lecbten  TonnoM,  a. 
Leguminona  planU,  a. 
LonttU,  (,  T.  160. 
Lllikcee,  a. 
Uly  of  the  Tklley,  c. 
Liljr  d  the  rallejr  Imtm,  d. 


'  Llljr  root,  a- 
limn,  t. 

Linden,  c;  (,  xtIU.  9. 
Linden  le*TM,  d. 
Linen,  a. 
Liquorice  wood,  r. 
Liquorire  root,  t,  Ix.  173- 
LonK  mow,  t,  H  2*9, 
Lucerne,  a;  /,  xl.  861, 480. 
Luci  podium  equtiwtum,  a. 
I^chnophon,  ■ 
Madder,  a. 

Hafae,  a ;  (,  ix.  184,  X.  868,  si. 

10.  xUl.  117,  xir.  88.  ».  31, 

49,  XTli.  171. 
Hslw  bnaki,  ft. 
Hallow,  </i  «,xU1.117. 
HalpUchlacMB,  a. 
MalTm,  a. 
Malrace«»,a. 
Mandkira,  a. 
>lani{el-wurwl,  a. 
Manila,  a;  ft. 
Hanlipemum,  a. 
Manure,  t. 
Maple,  a. 
Mu:^,  a. 
Mame-d'ean,  c. 
Medic  hey,  a. 
Melaitoman^i,  n. 
Mineral  flb<-r,  ft. 
Moorra,  r,  xlil.  128. 
Mania  bark,  a. 
Mowea,  a\d;  *,  xTlt.  ITl. 
Hothwort,  (. 

Mudarl  CalotTopis  tigmtrd),  r, 

xHl.  126,  xTlll.  A. 
Hulbnry,  a;  f,  ti.  234,  xUl. 

117;/,  111  B7, 157. 
Mulberry  innpr  l)Brk,  J. 
Mulberry-trrca,  ft ;  /,  Till.  2G2. 
Mulberry  wood,  d. 
Mommy  cloth,  c. 
Mu«a«w,  a;  f,  t1.  817.  zW, 

12fi,x»li.  17t. 
MuM-ury  mata,  c. 
Muitaid,  a. 
Mya  graiu,  a. 
Myrtonw,  a. 
Nettle  baric,  (/. 
Nettle  wood,  d. 

NettlM,  a :  «,  vl.  210, 231,  xUL 

117;  r.U.kl. 
Oak,  c. 
Oakum,  t. 

Okra  (lIUnMut  ttmUntut),  ft. 

Oraohe,  if. 
Owler,  a. 

Onooarpoa,  batara,  t,  xIt.  17. 
Palm,  dwaif,  e. 
V»lm  leaTM,  a. 

Palm,  palmetto,  etc,  ft ;  r,  rill 
117,  ii».  17  ;  /.  il»,  2»i;  k, 
U.  lis 

Palnietto  and  rhama-rops  (pal- 
metto caMMtfp},  ft. 
l>alyeale«p,  O. 
Pan)  [AH  KraM,  a. 
Panax,  m. 
PandaDim,  a. 
PappUK,  c. 

Papyrm,  a  ;  /  it.  16i 
Pantoboanl  Krapn,  r. 
Pw«N,ft. 

Pi«  Htalk^  a ;  r,  xUl  117. 
Pot,  n  ;  ft  ; 

Pederia  firtida,  f,  xHI.  123. 

Pboratnm,  a. 

Phonnlum  tnrui,  a. 

Pine  COMW,    i  r,  sIt.  7,  XtB. 

m. 

Pine  MbaTlngc,  t. 
Pine-tree,  Inner  bark  of,  ft. 
Plltrapple  leaTe*,  a  ;  r.  xlil.  117, 
126. 

PImnfi,  e,  xr\i.  171 ;  e,  li.  126. 
PiU,  r,  V.  142,  Tl  210,  xi*.  17, 

XTli,  171. 
Plane-tree  (bllUoawoo«I),r.  ti. 
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Plantain,  c;  r,Tl.2I0,22S,TlU. 

142,  iTli.  171. 
Plantain  cocoa,  a. 
Plantalu  -  tree  (Mum  M;>iini- 

lum  and  paradisiaea),  ft. 
Pollen  of  piauM,  e. 


Poplar,  a ;  >.  xtIIL  9. 

Poplar  down,  rf. 

Poppy.  ¥.11-  86. 

Potatoei.  d,  ix.  126,  178, 183, 

xiU-  117- 
PoUto  iklna,  ft;  d. 
Potato-TlneH,  ft. 
Pourretia  plantanllblla,  ft. 
Printed  wwM,  e. 
Pterla  (bnke),  r,  H.  G8, 08, 84, 

116,  111.  e,  6*. 

Pnlpa,  a. 

Pnlongor,  t,  xlU.  IflS. 
Ragi,  a. 

Kamle,f,TiiL,  t1.  210. 

Raapber^,  a. 

KMA,d. 

Reeda,  a. 

Rhanineo^,  a. 

Kbubarb,  a. 

Rke  plant  ( Owat,  ft- 

Rlce,  HtalkaofUwwild.ft 

Rlri'  fltiaw,  a. 

Kiel  nun,  a. 

Koota  a. 

Roota  of  KiaMM,/,  t.  182.  U.  6. 

19,  38. 
Rope,  a. 
Raearew,  a. 

Roae  mallow  (Hi^bi'araf),  n. 

Kublacea',  a 

Rue,  e,  XiU- 117 

Ruahea,  a ;  t,  xill.  117,  ilr.  17, 

xTll.  171 ;  /,  XT.  2W. 
RutacMe,  a. 
Rye  graaa,  a. 
Packa,  oM,  c. 
Sago,  ft. 
Satin,  e. 

SawduMt,  a;  ft;  d. 
Srotcli  frrnN,  c. 

Sea  mallow,  a. 

Sea  Kian.  r,  ti.  SU,  ZtU.  171. 
Sea  weed,  a ;  ft.  ' 
iSerratp,  a. 

ttcdge  (autirte),  ft ;  r,  l4.  2ia 

Seed  down  of  thintlee,  d. 

.<4eratula  erTaliili>,  c. 

.Sliatlng*,  d. 

ShaTlngK,  wood,  ft. 

Shingle*,  old,  d. 

Slda,  a ;  e,  xlU.  128. 

Ullk,  a ;  (.  11.  186. 

Silk  plant  (.1irfr/^aj),<f. 

Sklna.  plereK  of,  ft. 

SolaneK.a. 

HolooacMe,  a. 

S*)rghum,  a  ;  ft ;  /,  d-  436. 

.''pariRuiium  family,  a. 

Spartlum  (Spanliti  broom),  n; 

«,1U-  6M,  :t.  1K9,  iTli-lTl. 
^<)i*rtlna  juncea,  ft. 
I'partlna  rynonurolden  (cord 

ipaa^),  ft. 
9pindle-tnw,  t. 
Hprui^  fl  re-wood,  d 
Stcrrulia  urenn,  r,  xri.  17. 
t<tinging  nettle,  d. 
Htipa  teiuicliwima,  a. 
!^ton«,  e. 

}<tramonhm)  or  Htlukwivd,  ft. 

Ktraw.a;  6:  r. xill. 117:  f.ti 
6.  30,46,  ,^,411,  xli  li'.48, 
xili.  311.  864,  XT.l,  187; 
111.  449,  619,  bfu,  593,  t.  13, 
63.  109, 126,  Tl.  211,819,  fx 
IR*,  X.  98,  V&,  ri.  38,  xt).  13, 
18T,x*Ii.  as,  XX.  li/,».  61, 
144,  XT.  162- 


Straw,  Wlay,  d. 

Straw  paper.  Book*  piliited 
on  Koopa'i  "  ffiatorieal  Ac- 
count," 1800. 

Stypa  apartum,  a. 

Sugar-cane,  a ;  e,  siU.  117;  t, 

Xiia 

Sultana  barfc,  t. 
Sunflmwar,  a;  t,  xrL  U 
Sunn,  (,  m.  128. 
fweet  broom,  t,  ziiL  117. 
Tan,  f. 

Tan  bark,«te.,ft:  ^U.fill,ti 
134,  28<.  x.S62;r,U.Bfc 

Tan  (apent),  a. 

Tarred  rope,/  x.  6,  xi.  Stt 

Terebinthenactr,  a. 

Thiatledown.d. 

Thinttc  stalks,  d. 

Tliiatle*,  f,  xill.  117:/,B. 
126;  g,  11.2*. 

nilandaia.  a. 
I  Tobacco,  a ;  t  xi.  13S. 

Tow,  e:  J;  r,  lii.  619,  Til.  IZl, 
I    X.  17, 119.863. 
I  Trace na  eudltim,  b. 
,  Ti«e  mnaa,  d, 

TnpUa,  r,  xrlll.  4. 

Tulip  leaTea,  d. 

Turf,  a;  d:  «, It.  STI, tl XM). 
249,  xi.  147,  xriL  171;  c,  B. 
150. 

Tumipf,  a. 

Twitch  graaa,  a. 

Typha,  d:  t,  xtil.  170. 

Typfaa  lutefolia,  ft. 

Ulmua,  a. 

UlTa  nurina,  r. 

Urtkew.a;  *,xUL  128,ziT.n. 

UnMa,d. 

Vamk,  t,  vtii.  171;/,il.<2r. 

VellodM,  a. 

Vbiee,  grape,  d. 

VltMfl,  nop.  d. 

Walnut  kav««,  d. 

Waape'  ne<iti>,  d, 

Watrr  broom,  e. 

Water  lIUe«,  a. 

Water  moaa,  d. 

Water  planta,  o ;     Ul.  61S; 

Water  weed*,  a. 

Wayluing  tree,  e. 

Weeda,  ft. 

Wheat  attaw,  ft. 

AVlito,  a 

Wfaitowood,  c. 

Willow,  a  ;  liii  111,  XtK.  ». 
Willow,  inuer  bark,  rf:  (,  t. 

657;     31,  32,  88. 
Willow  twigs,  c. 
Willow  wood,  d. 
Wood,  etc.,  a;  b;  t,  IB.  461, 
619,  t.  M,  Tt.  211,  Til ,  tSI. 
I    241,  876,  ht.  US,  X.  148,  It 
I    78, 81, 161,177;  Sanlmrt, 
,     16 ;  /;  tL  129,  m,  tU  S, 
139,18&,137,U.»l,za.I84, 
.    slT.66,273,xT.U0,i:ri  1»; 
'    «,  IL  86. 

Woolen,  a ;     U  184. 
,  Woolen  graie  ( ^/^im),  d. 

Wrack  graaa,  a- 
\  Yellow  wood  aAer  eitneth^ 
I    dye,  d. 
Yucca  filamentoM,  Tncea  la- 
gustlfolin,  Agr.  Dep't  lliue- 
um,  1868,  r,  liii,  136. 
Zoplfsa,  (,  XTl  7,  6ft. 


In  the  modern  process  of  paper-making,  tlie  rmp 
linen  or  cotton  as  tlie  case  may  be,  are  sorted  aj 
hand  into  various  qualities,  projjer  for  different  kindi 
of  jiaper,  the  liest  and  finest  of  courae  being  selectwl 
for  tne  utock  from  which  the  better  qualities  of  writ- 
inft-tiaper  are  to  be  made. 

The  sorting  is  done  by  women  and  children,  who 
work  at  tables  covered  with  wire-net.  Each  table 
has  a  stationary  knife  at  its  edge,  against  which  the 
rags  are  drawn  so  aa  to  divide  tnem  into  shred^  the 
du.st  and  dirt  falling  through  the  meshes  into  a  re- 
ceptacle below.    The  sort^  raga  are  next  washed 


Digitized  by 


Google 


PAPER. 


1609 


PAPER. 


with  hot  water  aj^  alkali,  nsaallj  in  a  circular  pan 
similar  to  the  budnYtg  keir  nnployed  in  bleaching, 
and  are  afterward  reduced  to  pulp  by  the  rag-engine. 
It  was  formerly  customary  to  allow  them  to  ferment 
or  rot  by  steeping  them  for  sevmal  weelu  in  vats  ; 
bnt  this  practice,  ocoaaioning  great  loss  and  some- 
times iqjuring  the  rags  by  discoloration,  has  caused 
the  process  to  be  snperseded  by  the  treatment  of 
boiling  in  alkaline  lye,  by  which  a  large  saving  is 
efrt»:ted.  The  fermemation,  however,  materially 
asiusts  in  the  process  of  disintegration,  rendering  the 
pulping  oompafatively  easy.  Pnlping  was  formerly 
effected  by  heatiiig  in  mortars  of  naid  wood  having 
ail  iron  bottmn  provided  with  teeth,  the  pestles  or 
hammers  being  grooved  so  aa  to  cut  the  rags  to 
pieces.  The  hammers  were  either  so  arranged  as 
to  rise  and  fall  perpendicularly,  like  the  stamps  of 
an  ore-crusher,  or  else  were  so  disposed  as  to  operate 
in  the  manner  <tf  a  ttip-bammer.  The  mortars  were 
finally  snpeiseded  by  the  rag<en^ne,  which  was  in- 
Vented  in  Holland  about  the  middle  of  the  seven- 
teenth eeutuiT,  and  which  still  maintains  its  place 
in  the  manunctnre.  Of  these  two  are  employed, 
sometimes  arranged  one  above  the  other  so  that  the 
stuff  when  partially  pulped  in  the  upper  one  may  be 
let  down  into  the  iower.  The  two  are  alike  in  g^- 
eral  constniction,  consisting  of  an  oblong  trough 
with  semicirealar  ends.  Tliey  are  made  of  wood  lined 
with  lead,  or  may  be  entirely  formed  of  cast-iron. 
The  trough  is  divided  by  a  loDgitudinal  partition, 
on  one  side  of  which  ia  joumaled  a  revolving  cylin- 
der provided  with  teeth.  This  cylinder  is  capable 
of  being  raised  or  lowered,  and  woncs  against  a  block 
fixed  in  the  lower  part  of  the  trough,  which  is  also 
provided  with  cutters  corresponding  to  those  of  the 
cylinder. 

The  first  or  upper  machine  is  termed  the  waAer, 
as  into  it  the  rags^  after  being  boiled  in  lye,  as  pre- 
viously described,  are  introcuiced,  A  current  of 
water  is  allowed  to  flow  throng  the  trough,  and  the 
roller,  in  its  elevated  position,  is  set  in  motion,  which 
thoroughly  washes  and  cleanses  the  rags.  The  roller 
is  then  lowered  in  its  bearings  and  the  speed  of  rota- 
tion increased,  causing  a  constant  current  circularly 
aronnd  the  trough,  carrying  the  pulp  between  the 
roller  and  the  block  until  it  ia  reduced  to  what  is 
technically  known  as  kalf-^uff,  which  is  then  trans- 
ferred to  the  second  engine,  known  as  the  btaier. 
During  this  part  of  the  process  the  bleaching  mate- 
rial is  added.  The  beater  or  pulping-engine  is  pre- 
cisely similar  to  the  washer,  but  its  roller  and  block 
are  provided  with  a  larger  number  of  cutters,  and  it 
is  driven  at  a  higher  speed.  Size,  and  smalt  for  im- 
l«rting  a  blue  color  to  the  {taper,  were  formerly  added 
at  this  stage  of  the  process,  but  the  latter  practice 
has  now  fallen  Into  diauae.  It  ia  a  pity  tnat  the 
same  cannot  )>e  said  with  r^rd  to  barytes  and  other 
substances  employed  to  impart  whiteness  and  facti- 
tious weight  to  the  paper,  so  as  to  make  a  very  infe- 
rior article  appear  good  to  the  unpracticnd  eye. 

The  pulp  m  its  finished  condition  is  called  toAoIe 
Axiff,  and  is  run  into  a  reservmr,  whence  it  is  taken 
out  as  wanted  to  supply  the  vats. 

Formerly,  all  paper  was  made  by  hand,  and  it  is 
Iwlieved  that  a  better  article  can  be  produced  in  this 
way  than  machine  made.  However  this  may  be, 
machine-made  paper  has  carried  the  day,  and  is  now, 
perhaps;  the  only  kind  made  in  this  country,  though 
m  England  and  the  Continent  of  Europe  hmd-laid 
writing-paper  is  still  manufactured. 

The  process  is  as  follon-s  :  The  pulp,  after  having 
been  snRiciently  comminuted  in  the  iHiater,  is  trans- 
ferred to  the  vat  whence  it  is  to  be  molded  into 
sheets  of  paper.    Tlie  moid  is  a  shallow  rectangular 


frame,  having  a  top  composed  of  close  parallel  longi- 
tudinal wires,  which  are  crossed  at  more  distant  in- 
tervals by  transverse  wires  of  larger  size.  The  marics 
of  these  wires  are  very  evident  in  examliung  old 
specimens  of  paper.  The  water-mark  is  also  in- 
woven into  the  mold,  so  as  to  leave  its  impress  in 
the  pulp  in  a  way  which  cannot  afterwards  be  eradi- 
cated. To  the  mold  is  applied  en  open  rectangular 
frame,  called  the  dtekU,  the  interior  dimensions  of 
which  exactly  correspond  with  those  of  the  intended 
sheet  of  paper.  It  is  held  closely  against  the  mold 
hy  the  luuios,  and  the  two  together  are  dipped  into 
the  vat  containing  the  pulp  and  witlidravm  norinm- 
tally,  leaving  a  layer  of  pulp  on  the  mold,  to  which 
a  horizontal  vibration  is  given  while  the  water  is 
draining  off,  in  order  to  insure  a  uniform  distribu- 
tion of  the  pulp  and  consequent  uniformity  in  the 
thickness  of  the  paper.  When  sufficiently  drained, 
the  deckle  is  removed  from  the  mold,  and  the  sheet 
ttf  paper,  now  puliaUy  solidified,  is  transferred' to  a 
sheet  of  felt  and  covered  with  another  sheet  of  the 
same  material,  on  which  another  sheet  of  felt  is  laid, 
and  so  on  alternately  until  a  pile,  usually  of  six 
quires,  has  aociunulated,  when  the  whole  is  trans- 
ferred to  a  press,  in  which  thev  are  kept  until  an 
equal  amount  has  again  accumulated,  when  the  first 
are  removed,  the  alternating  sheets  of  felt  withdrawn, 
and  the  paper  itself  without  the  intermediate  felts  is 
again  subjected  to  pressure.  It  is  then  hung  up  to 
dry  on  racks  overhead,  two  or  three  sheets  deep, 
sized  by  dipping  in  a  solution  made  from  the  clip- 
pings of  leather  and  parchment,  again  dried  and 
prewed,  examined  and  sorted.  The  blueing  previ- 
ously referred  to  constituted  a  part  of  the  sizing 
process.  Smalt  was  formerly  employed  for  this  pur- 
pose, but  was  finally,  to  a  great  extent,  superseded 
Uy  idtramarine,  which  latter,  however,  had  the  dis- 
BgreeaUe  result  of  allowing  the  gelatine  size  to  de- 
compose, thus  imparting  a  moat  offensive  smell  to 
the  paper,  as  may  be  well  recollected  by  those  of 
our  readers  who  may  have  been  brou^t  in  contact 
with  the  blue  writing-papers  at  one  time  so  much  in 
vogue. 

In  179S,  Robert  annodnced  tiiat  he  had  discov- 
ered a  means  of  maldog  by  maehinety  paper  of  laise 
size,  even  12  feet  wide  and  60  U»t  liniff ;  and  in  the 
succeeding  year  the  invention  was  earned  into  prac- 
tical effect  at  the  paper-mill  of  Franfois  Didot,  at 
Essone,  Fiance,  in  wnoae  enqiloyment  Robert  was 
at  the  time.  The  inventitni  was  patented  in  this  year. 
In  1800,  a  rewaid  of  8,000  bancs  was  granted  by 
the  French  govemtnent  to  Robert,  and  permission 
was  granted  him  to  carry  his  working  model  to  Eng- 
land, where,  in  fact,  the  invention  was  first  brought 
into  practical  working  form. 

Gamble,  in  1801,  obtained  a  patent  for  a  machine 
similar  to  that  of  Robert,  but  the  credit  of  intro- 
ducing the  machine  into  England  is  due  to  the  Pour- 
driniers  and  Donldn,  the  former  of  whom  famished 
the  capital  and  the  latter  the  skill.  Donkin  com- 
pleted nis  first  machine,  acting  on  the  ideas  of  Rob- 
ert, in  180S  ;  and  in  the  suooeeding  year,  Henry  and 
Sealy  Fonrdrinier  purchased  the  patents  of  Didot 
and  Qauible.  These  gentlemen  may  be  considered 
as  the  great  introducers  of  nwchine-made  paper,  and, 
like  many  other  prqjecton;  were  rewardea  by  jm- 
poverishroent. 

The  Fourdrinier  machine  (1)  receives  the  pulp  on  an 
endless  web  of  wire-cloth,  which  passes  over  rollers. 
The  Dickenson  mschine  (2)  employs  a  perforated 
cylinder,  which  Ger\'es  as  a  substitute  for  this  end- 
less web.  See  Plate  XXXVll.,  PArSR-UAKlHO 
Machine,  where  several  Rnds  <^  paper  and  canl* 
board  roachines  are  represented. 
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Two  haodmduMl  ninety-nine  Fonrdriniermachines 
were  runniiu  in  the  United  States  in  1872. 

In  1809,  Mr.  DiclEenaon,  an  English  paper-maker, 
invented  Uie  cylinder  machine,  in  which  a  polished 
hollow  brass  cylinder,  perforated  with  holes  and  cov- 
ered with  wire-cloth,  ia  substituted  for  the  endless  wire- 
web  of  the  Foardrinier  machine.  In  this  the  air  is 
exhausted  through  the  trunnions  or  axis  erf  the  ma- 
chine. (See  Plate  XXXVII.)  In  the  year  1872,  689 
cylinder  machines  were  naming  in  the  United  States. 

The  patents  on  the  subiect  of  paper-making  are 
very  numerous.  Donkin,  howerer,  who  devoted  so 
much  time  and  talent  to  the  matter,  undoubtedly  is 
entitled  to  the  first  rank  after  Robert,  who  suggested 
the  idea  of  making  paper  in  a  continuous  web. 

One  great  difficulty  to  be  obviated  was  the  wetness 
of  the  sheet  of  pulp,  which,  of  course,  impaired  its 
tenacity,  rendering  the  manipulationi  exceedingly 
difficult.  This  was,  in  a  large  degree,  removed  by 
the  invention  of  the  dandy  by  Wilkes,  patented  in 
England  in  1830.  This  is  a  hollow  perforated  roller, 
corresponding  to  the  doffer  of  a  carding-maohine, 
over  which  the  paper  is  caused  to  pass  and  is  pressed 
under  another  roller.  The  dandy  may  be  so  con- 
structed as  to  exhaust  tha  air  fran  beneath  the  pa- 
per by  forming  it  of  an  inner  and  exterior  otsing  of 
sbeet-metal,  but  in  practice  this  has  not  been  fonnd 
necessary. 

The  introduction  <^  threads,  net,  or  other  woven 
material  into  the  paper  Is  deaoribed  in  Diekenaon's 
English  patent,  1809. 

In  the  machine-made  papers  the  trouble  of  assort- 
ing, trimming,  and  hangiiig  up  to  dry  is  entirely 
avoided,  a  pemctly  uniform  UdBKnesa  is  attained,  tlie 
time  required  to  produce  a  sheet  from  the  palp  is  re- 
duced from  weeks  to  minutes,  and  sheets  of  indefi- 
nite length  roi^  be  produced ;  for  example,  a  tiheef 
was  m^e  at  Colinton,  EngUud,  in  1839,  on  the 
Fourdrinier  machine,  over  a  mile  lonft  60  inches 
wide,  and  weighing  688  pounds.  This  length  mif^t 
perhaps  he  extended  indefinitely. 

Dickenson,  who  has  been  already  mentioned 
as  the  inventor  of  the  cylinder  paper- machine, 
invented  a  paper  composed  of  two  webe  of 
different  texture,  which  were  united  while  in 
a  pliant  condition,  so  as  to  render  them  in- 
separable ;  the  web  constituting  the  (ace  was 
made  of  finer  material  than  that  intended 
for  the  back.  This  pRper  was  particularly 
designed  for  copperplate  printing.  To  pre- 
vent connterfeiting  special  papers  have  been 
devised,  such  as  that  used  'ay  the  Bank  of 
England  and  by  the  United  States  Treasury 
Department.  In  these  cases  the  difficulty 
of  manufacturing  a  similar  article  is  relied 
on  to  prevent  fraud  ;  complicated  and  enten- 
ure  machinery,  not  vithin  the  reach  of  or- 
dinary eoonteindtera^  being  required.  The 
paper  on  which  United  States  cnrrency  is 
jnfnted  contains  silk  fiber  mixed  with  the 
polp,  producing  a  peculiar  appearance,  which 
IS  readiljr  recognized,  and  which  would  be 
difficult,  if  not  impossible,  to  imitate  without 
the  aid  of  the  peculiar  machinery  by  which 
the  paper  is  produced. 

A  paper  has  also  been  made  with  a  knitted 
fabric  incloaed,  which  leaves  an  nneraaable 
mark  on  the  back  of  the  fiibtie,  and  prevents 
all  erasures  and  olterationB  ni  writing  on  its 
surface. 

Analine  (an,  priv.,  without  line,  i.  e.  flax) 
is  a  name  applieo  to  papw*  destitute  of  flax, 
and  most  uot  be  confonimed  with  amiiUne. 

Sponge  paper  is  made  by  adding  finely  divid- 


ed sponge  to  ordiuanr  paper  pulp.  Jhe  paper  absorbs 
nuHstnre  readily  and  tetains  it  for  a  Icmg  time.  It 
has  been  need  to  advantage  for  diesidnKwoandB,  and 
is  capable  of  several  important  teehntealuplicatuma. 

IneominutibU  paper  and  cloth  were  made  of  osbes- 
tuB  in  the  time  of  Pliny.  The  pulp  is  preparad  in 
the  usual  manner  &om  a  pulp  consisting  of  v^eto- 
ble  fiber,  asbestna,  alum,  and  borax,  in  about  the 
following  proportions :  Vegetable  fiber,  one  part ; 
aabestna,  two  parts ;  borax,  one  tenth  part ;  and 
alum,  two  tenths  of  a  part.  The  v^table  fibers 
are  minutely  divided,  and  treated  in  the  manner 
usual  in  the  production  of  ordinary  paper ;  the  as- 
bestus  is  also  divided  as  much  as  possible,  and  the 
two  are  then  intimately  mixed  with  the  alum  and 
borax  in  a  sufficient  quantity  of  water  to  make  a 
pulp  of  the  requisite  oonsUtency,  which  is  then 
made  into  paper  dv  snvof  the  well-known  proceesfc*. 

The  fire-proof  ink  ior  writing  or  printing  on  in- 
c(Hnbastible  paper  is  made  according  to  the  follow- 
ing recipe :  Graphite,  finely  ground,  22  drams ; 
copal  or  other  resinous  gum,  12  grains ;  sulphate 
of  iron,  2  drams ;  tincture  of  nutgalla,  8  drams ; 
and  sulphate  of  indigo,  8  drams,  "niese  sabatanors 
are  thonmdil^  mind  and  boiled  in  water,  uid  the 
ink  thna  obtuned  is  said  to  be  both  fire-proof  and 
insolnble  in  water.  When  any  other  color  Wt  black 
is  desired,  the  graphite  is  replaced  by  an  earthy 
mineral  pigment  of  the  desired  color.  Faper  is  ren- 
dered transparent  by  a  varnish  composed  n  Canada 
balsam  dissolved  in  turpentine. 

Carbolie-a^  paper  is  now  ranch  used  for  packing 
fresh  meats  for  the  purpose  of  preserving  them  against 
spoiling.  The  paper  is  prepand  by  muting  five  parts 
ofsteanneatagentleheat,  and  then  stirring  in  thor- 
oughly two  parts  of  carbolic  acid,  after  which  five  parts 
of  melted  paraffine  are  added.  The  whole  is  to  be  well 
stirred  together  till  it  cools,  after  which  it  is  melted 
and  applied  with  a  brush  to  the  paper,  in  quires,  in 
the  same  way  as  in  preparing  the  waxed  pa^r  so 
much  used  in  Europe  for  wrap^ng  various  artidm. 

Subs  of  Papers. 
Printing  Papen. 
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1611  PAPER-BAG  MACHINE. 


Copperplate  papers  are  made  the  same  size  an 
drawing-papers  down  to  viedium.  Below  this  they 
are  cut  [)y  tne  printer.  The  paper  is  more  absorbent 
thuk  (jraunnjir-paper. 

This  absorbent  paper  is  without  size,  and  la  known 
as  aofi  plate. 

When  engravings  are  to  be  colored,  they  are 
printed  on  sued  drawing-paper,  which  is  known  as 
hard  plate  when  used  in  tnid  connection. 

See  under  the  foUowiug  beatU  :  — 


AddraMlng-maeblM. 
AoUquukD  p*par. 
Am. 

AUu-paper. 

Autogimphic  paper. 

B>ik-pap«r. 

Bath  &oto-p«q>er. 

BeattDK-englM, 

BtU-taoUBT. 

Billet-note. 

Bloitar'i  board. 

Blotter. 

BloUlDg-paper. 

BoMd. 

Botid-PMier. 

Brtotol  board. 

Brooring. 

Brown  paper. 

Caknd*riiig-p«p*r . 

Cap-paper. 

Card-boanl. 

Oud-catting  maehlne. 

CartoD. 

CartoD'pierre. 

CartrUfs-paper. 

Gaa»-papMr. 

aotta-paper. 

Col  um  bier. 

Copy-paper. 

CopTlng-paper. 

CoeaqoM. 

CoUoD-paiMT. 

Croaa-nik  paper. 

Cioim-paper. 

CoTtain-paper. 

C J  UndM'-eniliie. 

DaiidT. 

Dekle. 

Dmut. 

DerU. 

Wudng  roller. 

Doctor. 

D<Nibl»ap. 

DoaUMlepbant. 

Doable-imperial. 

Double-mecUun). 

Doable-royal. 

Doable  nperToyal. 

Drawing-paper. 

Druni'paper. 

Drjlng-paper. 

Drjr-pTM. 

Dnater. 

£^Med  paper. 

EmboNtng-macbiiM- 

Bnanieled  board. 

Bnamel-paper. 

Baglne-ilHd. 

brelope. 

Buwlope-dryer. 

EuTClope-machlDa. 

Exeliaage<ap. 

fanning-out. 

nier. 

nitering-paper. 
ftabber. 
nat.«ap. 
nork. 

f ohUng-maohiiM . 
Fodacap. 
Fonnlag-crlliHler. 
rountttntBMDachtiM. 
OtaMd  board. 
Olaalng-niachlDe. 
Half-atuff  maehine. 
Hog. 

Hoc-preei. 
Imperial. 
India-pap 
Inkati 
Ivory-paiMr. 


Knottcr. 

label. 

Laee. 

[«M-paper. 

Letter-clip. 

Letter-file. 

Letter-paper. 

Letter-etamping  machine. 

Utter. 

Uaen-paper. 

lithographle  paper. 

LlttrM*. 

Mai  Ung-maehl&e. 

Uaallla-paper. 

Map  and  chart  holder. 

Harble-paper. 

Medlun. 

Metallle  paper. 

Mill-board. 

Hiuk-paper. 

Nepaul-paper. 

Newepaper  clwnp. 

Newcpaper-lblder. 

(Mled  paper- 

Paper-bag  maobiM 

Paper-boat, 

Paper-box  machine. 

hper-cUp. 

Paper-cloth. 

Paper-collar. 

Paper-oolorlog. ' 

pBpcr<utUng  machine. 

Paper«iuuDaTlnK  machine. 

Paper  Hoor-eloth. 

Paper-fbldlng  maohloe. 

Paper-cage. 

Paper- banging. 

Paper  bot-prening, 

Paper-knib. 

Paper-maklog  machine. 

I^per-mold. 

Paper-mualln. 

Paper-pane  h, 

Paper-pollihlog  machlna 

Paper -alae. 

PapeisepUttlng. 

Paper-eloek  bleachec 

Paper-etock  waaher. 

Papei^tnbe  maohloe. 

PafMr-twlne. 

Papter-mach4. 

Parchment-paper . 

Paateboaid. 

Pasteboard-entter. 

Peel. 

Perforatlng-maehl  ne. 

Porcelain-paper. 

Portfolio. 

Post. 

Potober  englM. 
Pottery-tlMue. 

Pott. 

Poonce- paper. 
Printing- paper. 
Prollle-paper. 
Prol«cuve  paper. 
Pulp. 

Pulp-boller. 

Pulp-dreaMT. 

P  ul  plng-mach  ine. 

Pulp.    Slaking  artklea  from 

Pnlp-mUI. 

Pnlp-waaher. 

Quire. 

Rag -dantlng  machine. 

Rag-«nglne. 

Raaor-paper. 

Ream. 

Reglsler. 

RlM-paprr. 

Roll-blotter- 

Rooflng- paper. 


Rotaty  catter. 
Royal. 

Hullng-inac  bl  ne . 

Safety- pa  per. 

Sbeathlng-paper. 

HtaiDp-altacher. 

Straw-board. 

Straw-boiler. 

9traw -paper. 

Stuff-cheat. 

Wtuff*U({tne. 

Stuff-abovel. 

Super-royal. 

Tar-board. 

Teat-paper. 

Tinted  paper. 

Tip-paper. 

Tlaeue-p^wr. 

Tobacco-paper. 


Token. 

Touml  paper. 

Touch-paper. 

Trm^l  UK- paper. 

Tm  nefct- paper. 

Tribblu-paper. 

Vegetable-pan:  lunen  t. 

VeUet- paper. 

Wall-paper. 

Wall-paper  cutter. 

Waaher. 

Water-mark. 

Water- prooflog  paper. 

Wet-preM. 

Wood -paper. 

WoTH-paper. 

Wrappl  og-paper . 

Writlng-caae. 

Writing-paper. 


Pft'per-bag  Ma-obine'.  A  machine,  usually 
automatic,  operating  upon  paper  from  the  roll  or 
upon  blanks  previously  cut,  to  fold  and  paste  it 
into  baff  shape. 

The  xindx  are  various,  and  the  prominent  ones 
will  be  cited  in  order  of  date.  The  princiiuil  and 
meet  successful  ones  take  the  |)ai>er  from  tne  roll, 
either  of  a  width  for  forming  a  bag,  or  else  cut  into 
strips  which  are  simultaneously  acted  wynn  by  sep- 
arate sets  of  devices.  The  strip,  aaaummg  there  to 
be  but  one,  is  bent  over  into  tubular  shape,  cut  off 
into  lengths,  the  shape  at  the  {toint  of  severance 
being  such  as  to  leave  a  flap  to  paste  over,  and  thus 
close  the  bottom  ;  or  a  piece  is  cut  off  the  Hat  strip 
and  portions  of  it  are  folded  over  the  remainder  and 
flaps  ^ted  for  closing  the  side  and  Irattom  ;  or  a 

giece  IB  folded  into  a  conical  fona  with  pasted  flaj). 
ther  minor  variations  might  be  cited.  Much  of 
the  ingenuity  has  been  expended  in  cutting  the  jta- 
per  to  make  no  waste  ;  also  in  forms  for  so  folding 
f  he  [tortious  at  the  bottom  as  to  make  what  is  called 
a  satchel -bottom,  where  the  parts  arc  folded  upon 
each  other,  making  several  tiiicknessea  at  the  part 
most  exjMiHed  to  wear  and  tear. 

Fig.  S606  la  a  hand-maehlne,  baring  two  end*  at  which  aquare 
and  conical  baga  are  made  reapMtlTely.  lu  luch  caae,  a  piece 
of  paper  of  the  required  slse  and  ihxpe  la  laid  upon  the  table 
and  held  by  a  hinged  1)Im«  whkh  oorrvepooda  to  the  inner  alae 

iiril  fr  Eiu  Iff  till'  liri^' ;  tlifn.  T  rii  ii  r,  ImWliig  ilu«u  llic  Jlita,'!,  nlJe 
HapB  are  fuldeJ  over,  <vuryli9)(  lAtib  Ibcui  pKrU-uuB  ul  l\iv  (Apei 

Fig.  3ajt>- 


FapfT-Bag  MrnMnt. 

^*liirli  Up  apon  nrh  <>t'hiir  a  mfllclFiiT  wMLh  for  a,  |Wilnitnir- 

6u-f.  IJHw  machine  !•  ■htji'li  f«|»|TkHil  Hy  n  tinnJ-kv^r,  the 
iVLhfT  liy  a  In-aiJIc-    Tlii-  nirthpr  one,  rm"  FHUon'  b»*  a 

Imltmn. 'flnp  fnr  the  tHhttnin  p^ht-e,  whlcli  Mdn  invr  ujtoo  kl>d 
111  t*Al>>.1  <o  rht  iiiU-  plwiw 

Wollf .  0-'/»bi>T  >IV,2.  ai"l  Miiy  ItiJiFi,  wiw  perhipn  the 
Or"l  to  make  lii|r«  <•>  milium r|i'  m»''hin-'r7-  I"''"  1*1?  nwd»-la 
nhcutrn  nt  ti  a',  f  'l^.  )I-W  a  ij*  Iht-  LiCniik  ^Ifb  n  tpol'  h  L  the 
Varllcin  1  \f  fijlLli-<l  iiirr  tin-  imrl  'i,  imil  liiva  mrymTB  repT*- 
Hi-nffd  Bt  fi'     The  foLillug  intr  nf  the  top  nriil  liulliiiii  Hap*  Db* 
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Flg.8S0&  khM  the  opmOon. 

Tta«  p«per  ii  fed  fhim  a 
nil,  Um  web  la  cut 
Into  oblonf  NetkiiMi, 
natelud,  toWod  br  * 
btadawhlDlrdriTCaUw 
bottom  cdg*  between 
niton,  from  whene* 
tbafoUiedblMtkiMMM 
to  %bt  fimmwrs  uul 

I  b  c  (1  ibowa  a  bag  In 

made  la  WoUe's  m»- 
chlne  of  Jnly  6, 1866. 
Th«  piece  U  not  r*- 
mored  to  form  the 
notch,  but  la  folded  In 
to  nuke  double  the 
bottom  of  the  bag. 

The  Rlrft  machtoe, 
April  28, 1967,  waa  the 

I  J  lint  to  bead  a  rontln- 

nouB  web  of  paper  over 
BUxnksfor  Paper  Ba^.  Into  a  tubular  abape 

aod  cut  It  off  obliqup- 
lv,ao  that  an  angular  piece  U  left  to  be  bent  aver  and  fbnn  the 
hp  of  the  bag-bottom. 

(  repreiente  a  blank  cut  from  a  eontlnaoua  web  In  a  Qoodale 
machine,  Uaj 29, 1856.  Thenarrowerporttonlafoldedontothe 
wider,  and  the  aide  Hape  psatfld  and  turned  down.  The  bag 
haa  a  proiectlng  Hp,  due  to  the  eurred  line  of  aeverance. 

/  f  ihowa  Ooodale'B  paper  bag,  July  12,  1860.  ThU  euta 
ftom  the  web  without  waate,  and  the  bottom  haa  two  flapa, 
atrengthenlngltatthatpolnt.  8eealaohbpateBt,Aag.28,186U. 

Koeh'a  paper-bag  mMhloe,  March  13,  1866,  la  adapted  for 
making  bags  or  boxea,  the  paper  ftom  a  coottnuoua  web  a  be- 
ing drawn  between  aucceealTe  aela  of  inllen,  ete.,  which  are 
ttuaed  to  turn  IntenBlttlnglj  In  onedlrecUoo  by  meana  of  rami 
on  a  abaft  opeiatlog  Jointed  terenand  connecting  nxla.  Aa  the 
paper  movea  onward  It  la  cut  to  the  proper  form  and  die  by  a 
cutler  or  enttera  vertkallf  reciprocated  by  the  lever  g,  which, 

Tig.  aeoT. 


1  a  dram,  paaaea  beiMtti  the  fbkler,  which  eonMs  of  two  loBgl- 
j  twUnal  atripa  witb  an  opoaing  between  them,  tbroagh  wblch 
one  edge  of  the  paper  prcjecta,  enabling  oaate  to  be  applied  br 
'meana  of  a  horiioniaUy  revolving  paate-wbeel.  hadngoitwan, 
'  It  bntoad  bj  twDclampa,  drawn  over  niUila.aiiiltiM  tworidH 
I  united  aoai  lolbnn&tnbe.  Aalt  Undeaaad  thMrelamBC, 
,  U  li  aafaed  hy  a  aacnad  pair,  whkh  paaa  orer  the  flnt,  dnwing 
It  ftrward  by  ».  hand-orer-haod  raoreotent,  and  paaring  It  be- 
twnan  the  two  bladM  of  a  ilfttioaaajr  clamp,  which  hoUa  It 
I  whIlaltlaaeTendtqrarcdprocating  knife.   It  la  tbenfoldeeied 
I  to  the  action  of  a  wedge-ahaped  trough  cont^niog  paalt  The 
I  low«r  edge  of  tbla  trongh  haa  a  longitudinal  aUt,  the  wUth  of 
which  may  be  a41uated  M  aa  to  <lepoait'tbe  proper  (|naatl^  of 
'  paate  on  the  bottom  of  the  cut-olf  bag.   At  the  iwiinentof  de- 
'  positing  the  paate  the  edge  of  the  trough  foieca  thb  part  br- 
twaan  two  raUen,  whkh  bend  over  the  edge  of  the  botloat  and 
compete  the  bag.   the  vaiioaa  motlana  lirauWl^  to  the  opn^ 
I  atlon  of  tba  machine  an  derivad  from  a  dnvliig«haft,  hnving 
I  bait  and  pullej  connaetton  with  the  motor. 
I    g,  Fig.  8G08,  repmenU  the  Atmatnmg  machine,  October  2, 
IfiSD.  The  hag  la  made  Dram  a  eootlnuoaa  web,  bent  by  a  aptn- 
illn  aha  purl  niUer  aod  hy  aide  guides  into  a  tube,  the  tapping 

ng.  ffiOK. 


Xodk'a  ftper-Ag  Xackint. 

together  with  a  correaponding  lever  on  the  other  aide,  derivea 
Ita  motion  through  an  Intermediate  aeriea  of  kven  from  cama 
on  the  Rhafta  e  c.    The  lever  g  alao  operatea  the  paater. 

AttcT  being  paated  the  blatUt  la  carried  forward  by  the  two 
ancreedlug  paira  of  rollon  and  received  upon  a  ailde  which 
foima  one  «ldo  of  a  hollow  mold  within  which  the  bag  la  formed  i 
at  the  Mune  time  the  abaft  k  la  rotated  one  quarter  around ,  to  that 
one  of  the  fonnen  I  la  In  proper  poalUou  to  permit  alldea  eorre- 
■pondioff  to  the  three  other  eldea  and  the  bottom  of  the  hag  to 
be  lueceaalvcly  brought  up  agalnat  It ;  this  la  effected  by  cama 
on  the  ahafta  e  e,  which  operate  compound  levera  connecled 
with  the  ilklee  aod  having  toea  agalnat  which  the  cama  atrike 
during  the  ratatlou  oT  the  ahaft. 

The  forward  movement  of  each  allde  turna  in  Ita  ride  of  the 
paper  upon  the  former  I  and  jolna  the  paated  edgea.  The  bot- 
tom la  alao  almllariy  tumedin  and  united  to  the  aidea.  Farther 
rotation  of  the  ahafta  c  ccaueea  the  withdrawal  of  the  alidee  and 
I ni parte  a  movement  to  the  formrr,  on  which  ia  the  completed 
bag.  Thia  la  withdrawn  from  the/onR«r  by  a  pair  of  nippen 
or  piochen,  whkh  are  caoaed  to  rue  at  the  proper  moment  and 
aeiae  the  bag,  by  the  bent  lever  n  actuated  by  a  apring  o.  The 
nippere  la  wlthdnwn,  taking  with  it  Ule  bag,  by  a  aemicinular 
eamon  the  abaft  r,  ita  Jaws  heli^  opened  and  cloaed  at  the  right 
time  by  projections  on  the  standards  between  which  It  works. 

Pettra's  machine,  May  29,  1860.  The  roll  of  paper  is  fed  be- 
neath an  elevated  rol(er,  aod ,  passing  orer  and  partiaJl;  around 


Ftiper-Bag  MKMina. 

edge  paatnl,  the  tube  flattened,  and  then  a  bag  mt  off.  The 
afakfl  of  the  bag  are  held  apart  at  diffierent  parts  of  tta*  Imgth 
of  the  tube,  ao  that  a  single  stroke  makea  an  obliqtu  cut  aenai 
the  tube  of  paper.  The  pn^iecting  aorrated  flap  ia  parted  aod 
folded  over  upon  the  body  of  the  bu 

Oreenougb's  machine,  Vebroary  3, 1863,  worka  from  a  con- 
tlnuouB  web,  making  aqnare-botCunicd,  boi-ahaned  bags,  por- 
tions being  removed  from  each  side  of  the  atrip  to  nwkie  the 
reqidsite  Indentatinna  and  Hapa. 

Pettee,  May  6, 1863.  bend*  a  conHnnona  web  of  paper  Into  a 
trough  shape,  by  a  pair  of  rollers  adjustable  in  relative  distance 
according  to  (lie  of  bag  Th«i  the  edges  are  bent  over  by  an- 
other roller  to  form  a  tube,  Uiecdgee  gniiiiaMl,aportfDnevt  of 
obliquely  to  make  a  bottnm  flap. 

Taggart,  Auguat  16,186C,  baa  a  table  irith  ailltwUeta  hoUi 
the  flatly  folded  bag,  expoalng  that  portion  abova  the  laUa 
which  Is  to  be  folded  salchelwlae. 

A  la  the  UoodaJv  machine.  Septemtier  12, 1865.  Thecontinn- 
oua  web  is  cut  by  the  dearending  knife  n,  giving  the  edge  of  the 
blank  a  wavy  shape.  The  aidea  are  then  folded  over  by  aide 
flaps,  the  folded  portions  taping  over  each  othw  ttia  width  of 
the  paated  snrlkce.  Tbt  bottom  fli^i  la  turned  over  and  pa^ed 
on  to  the  sides. 

I  i'  are  two  vlewa  of  the  Uoilingsworth  bag,  Jeooary  24, 1866, 
whkh  ia  made  upon  a  vertical  former  with  dilatable  aldea. 

Jaeger'a  machine.  Hay  T,  186",  ii  shown  Is  Hg.  SuOB.  It 
Is  somewhat  similar  to  the  one  ahown  at  Fig-  3W8.  It  takes  a 
square  blank  and  fbMa  over  two  angular  Hapa,  making  a  coni- 
cal bag. 

Hallary's  machine,  July  28, 1868,  Ukr  the  Qoodale  machine 
Juat  cited,  haa  aide  and  end  flapf  which  fold  those  pottiooa  over 
the  foQiier.  Aa  the  condnuoua  abeet  of  paper  la  fled  to  tiM  ma- 
chine, the  several  devices  perform  their  reapn-tire  fbnetioDa  of 
delivering  the  paper  to  a  knife,  whkh  cuta  off  a  plfoe  of  snil- 
abte  kn^h  for  a  DBg,dnwingiuch  piece  into  thefoldm  which 
produce  the  idde  laps,  prefliiiig  the  end  lap  against  the  pasting- 
roller,  and  at  the  same  tinte  turning  It  upwanl  over  the  edge  of 
the  folding- blade,  and  then  moving  the  bag  forward  between 
gresaare-roUere,  which  join  (he  pasted  edges  of  the  laps  to  tha 

In  hla  patent  of  November  3, 1868,  one  edge  of  the  sheet  is 
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rig.  8soe. 


Jatger's  Fttptr-Baf!  Maehinrs. 


parted  by  mmru  of  a 
roller  m  it  p— w  Into 
the  inarhlne ;  thou  one 
oTIts  riilM  Is  folded  orer 
a  former,  and  over  It  U 
folded  tbe  pasted  side. 
The  bag  mi  far  formed  \« 
drawn  oS  by  tellers,  by 
wfalch  it  Is  passed  loto 
an  InckMure  made  with 
a  bottom  of  a  serks  of 
folleri,  which  carry  It 
forward.  Ooe  roller  ap- 
pIlM  pajtto  Bcron  the  bag 
near  the  bottom,  while 
another  Tonns  a  fold  for 
the  bottom  lap.  ]( then 
pawes  out  between  an- 
other  pair  of  rollers, 
whkth  diM  the  bottom 
fold  of  the  beg  Into  place. 

I  a  Amazeen 's  uiac  hi  ne, 
NoTcmber  17,  1868,  the 
paper,  in  pasaing  Into 
the  machine  fTom  a 
mounted  roll,  ha«  paste 
applied  to  its  muxin  at 
onu  Bide,  and  in  fod  for- 
ward to  toottted  knives, 
which  cut  off  a  piece 
larfce  enough  to  form  a 
b«g.  The  posted  and  de- 
tachnl  piecpUthcn  made 
to  paxn  no  beneath  a  plate 
or  fomicr,  around  which 
H  Lt  deHected  inbi  tubu- 
lar furm  by  bent  gulde- 

{ilatcii.  The  puper,  be- 
ag  UuUverud  from  thin 
forpihif!  devlre,  has  Its 
pai<ted  idile  pressed  down 


upon  the  adjoining  edfio.  Une  Mlde  of  the  paper  tube  U  now 
longi-r  than  the  other(a  result  due  to  the  xhape  of  the  knUe*), 
and  the  mivhantsm,  whicl)  finally  ciniioHiiitn  play, applies  paste 
to  the  pttfjectlng  end,  folds  It  over  to  Aniab  the  bag,  and  dis- 
chargrs  the  latter  rroui  the  nuK-hiuc. 

Lairk«rood's  machliio,  Biarch  1>,  IW^.  The  web  of  paper  Is 
drawn  ovi-r  rollerH  a  </,  paete  IteuiK  applied  to  one  olge  by  a 
roller  in  the  trouKh/-  It  Is  partially  formed  In h  tubular  sbapu 
by  the  pivolt-d  ball  which  prvpanps  it  fur  the  action  of  the 
former  A,  by  which,  and  th«  nidi'  clauips  (  i,  the  two  edges  aro 
thmwn  oTi-r  tnwan]  cai-h  other,  but  are  prevented  tnm  touch- 
ing by  a  fliigur  until  arriving  at  or  oar  the  pihlca  and  press- 
rnllem  whirb  unite  the  two  edges. 

Tbe  tube  is  pnased  ouwftrd  by  a  roll  and  endlen  band,  wUeb 
hold  It  flrmlj  while  bdng  •erered  between  tbe  flatlonuy  ler- 


rated  knife  and  a  movable  knlfo  below  It.  The  eodleiw  bait 
ft  conveys  the  bag  Into  a  position  to  be  acted  on  by  a  knife, 
which  Is  brought  alternately  into  contact  with  a  roller  revolv- 
ing in  a  patt^trough  and  with  the  end  of  the  hag,  which  It 
paisteM  and  creases  preparatory  to  bdng  selaed  by  the  rollern 
which,  by  prearing  the  tnmed-ovcr  portion  and  the  body  of  the 
baff,  form  the  bottom  and  complete  the  operation. 

M.  K.  Knight's  machine,  July  11,  DHl,  manulhctures  flat  or 
salchel-bottomad  bags  Ih>m  a  continnous  tube  of  p*per  fed  flrom 


Hg-SUO. 


FtmtiMg  a  Sbip  nUa  a  FbU  lUc. 

a  roll  orer  a  fonner,and  cat,  folded,  and  pasted.  The  peculiar 
feature  la  a  device  to  hold  back  a  point  or  porUoo  of  one  edge 
of  tbe  paper  tube,  while  the  blade  or  tucklnr-knlfe  makes  the 
first  fold.  The  succesrive  condltlona  of  tbe  fold  an  shown  at 
P/'P"."*.  8610. 

In  Arkell's  machine,  December  2S,  ISTl,  sqoare-bottomed 
bag*  are  made  from  aroll  of  paper,  which  Is  puted  over  aforroer, 
and  its  edges  pasted  together  so  aa  to  be  delivered  In  the  form 
of  a  tube,  which  Is  cut  Into  lengths,  one  end  of  which  Is  cut, 
folded,  and  creaaed  to  fbciUtale  the  operation  of  forming  the 
bottom.  The  partially  formed  aack  Is  carried  automatically 
through  the  machine  on  a  earrier,  which  moves  continuously 
in  one  direction,  and  on  which  it  Is  subjected  snccewiively  to 
the  mechanism  for  applying  the  |iaste  and  finishing  the  bag 
bottom.  Fig.  3510  shows  the  succnulve  shapes  sseuntcd  by  the 
paper  In  forming  a  strip  Into  a  Hat  tube. 

The  Bennei  bag,  .lanuary  9,  I8T2,  Is  shown  at  it  it  if.  A 
strip  double  tbe  length  of  the  bag  to  be  formed  la  folded  at  mid- 
length.  By  tb«  neUoB  of  limg  SmDem,  baring  at  thrir  tfdea 
hinged  bladcB,  tbe  odgM  of  the  blank  an  Mded,fmne  ftdded, 
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Mid  iBpped  to  foTTO  ft  tube  which',  when  diaUmded ,  li  roctanguUr 
Id  aectloD.    .See  nlfo  nulld's  patent,  Juiiur>  23,  1672. 

Blbl)}  aad  Baroa'a  Englisli  machiae,  October  1,  1873,  for 
DuiUng  Rquuv-botiADied  bags,  t»ke*  the  p^per  tube  from  a  nil, 
cut*,  putee,  (bids,  prewea,  print*.  Mid  dellTer*  the  completed 

'^DiiAa'ii  luMhtue,  NoTomber  12, 1872.  A  strip  of  paper,  one 
edge  puled,  Is  fed  orer  curred  guidM  (oMTj'iDg  diagoDkl 
sprndUig-rDllii)  attached  to  piTot«d  iHTer-anua,  and  It*  eldei 
turuFd  iuwanl  and  lapped  by  twisted  guldu.  Tbla  tube  1* 
prewiGd  and  ted  Turwartl  by  rolls  {IvtH-wn  which  It  la  cut)  upon 
atbldlng-tablo.whcnt  its  tower  pi;  1b  held  down  and  thefrcihlj 
iMBtoi  wain  prolua-lAd  b;  an  exhauat  through  orlflcee  In  the 
bed,  and  the  forward  end  of  the  upper  ply  blown  up  by  a  blast 
through  a  pipe.  Three  roller*,  jouraalnl  in  cro«»-heads  which 
reciprocate  in  radial  nIoI*  of  the  revolrlog  frame,  suoccXBlfely 
carry  the  upper  ply  back  on  the  IuIn:  to  form  the  flret  diamond- 
end  fold,  the  tnlM  haTing  bran  clamped  by  finger*  at  the  angle 
thus  furmud ;  thou  deposit  two  lines  of  pBSt«  oTer  the  lap* 
claniped  by  double  Qngeni  at  the  polnUi  where  they  are  next 
to  be  foldLil,  and  after  a  folding-plate  tias  folded  orer  the  last 
flap  then  lap  the  last  fold  on  the  oppoalie  end  of  the  bottom, 
the  flnished  bag  being  fed  out  bj  rolls  or  belts. 

hi  llutchtiiss'*  machine,  January  38, 1873,  the  bag  shown  at 
I  It  pi  fii  ^  made.  The  paper  is  fed  by  rolls  from  under  the  de- 
lUeiy-table  oTer  the  rccpa*  of  the  folding- table,  where  It  is  held 
on  one  side  by  a  spring  and  on  the  other  by  a  graTltatlDg  t*ar, 
when  a  bag-lengtb  is  cut  by  the  nhear*.  A  right  angular  bar, 
rocked  in  and  out  of  a  rat,  applies  paata  to  one  edge  and  part 
of  the  rear  end.  The  rectaogulxr  former,  deerending,  carries 
the  blank  into  the  forming-box,  caiuing  it*  sides  to  itand  Tertl- 
cally,  that  which  is  dragged  Ttoth  under  the  bv  l>elng  longest  to 
form  the  orerlap  or  aenui.  The  folding-plate  moTos  forward  to 
lay  one  lap,  followed  by  the  nppO!<ite  combined  plat«  and  roller, 
which  lay*  the  other  tlap  and  completes  a  square  tube.  These 
folding  derlcus  are  so  connectod  by  leTer«,  that  ooe  shall  more 
In  adraoce  of  tlie  other,  and  the  last  folder  play*  under  the 
pa* ting-table.  The  side-end  folder*  are  reciprocated  «uc«es- 
slrcly  to  iay  the  aide  folds  of  the  bog  end,  the  paated  one  flrst, 
OTer  which  pirtialiy  completed  end  a  paxte-roll,  rlbi»t«d  out 
of  a  pBste-*at,  l.iy*  a  line  of  psstf  on  the  inside  surihcm  of  the 
top  and  bottom  end-fold',  the  latter  l)elng  protected  by  a  aup- 
portlug  lip.  The  side-folders  retreating,  the  upper  end-folder 
deiveiKl'  and  lay*  It*  fold,  and,  retreating,  Is  tbllowed  by  the 
lower  end-foldur,  which  completes  the  bottoin.  The ybrmirnow 
rise*,  MKl,  as  a  naw  fead  is  accomplished.  Its  interior  piston 
ejects  the  bag  from  the 
nK.8612.  former  on  to  a  Ubie, 

from  wliich  It  is  fed  by 
•n  apron  against  the  up- 
per of  a  pair  of  rolls, 
where  a  Tlbrating  bar 
break*  down  ita  upper 
/  edgeand  forcee  the  lower 

^ '        A  comer  of  the  bottom 
'    Into  the  bite  of  said  rolls, 
which  prcaa  and  deliver 
It  Hat. 

Fig.  8612  show*  the 
Crowell  bag,  April  8, 
1878,  In  which  the  edgn 
of  a  atrip  of  paper  are 
folded  in  and  then  a  por- 
tion lapped  outwardly, 
the  be*  of  the  latter  be- 
Ingpaaled.  BydonbUng 
the  strip  thus  prepand 
Inward  and  outward, «lg- 
ng  feshion,  a*  at  m,  the 
part*  became  united  to- 
gether in  pairs,  fbcea 
flutening  paste  to  paste, 
and  alternating  with  unpssted  portions  lying 
back  to  back.  The  bolt  thus  made  is  cut 
along  the  edg«i' m',  which  separatee  the  pile 
Into  bag*  which  are  like  m"  when  fully  die- 
tended.  See  hIso  hU  patent,  October  14,1878, 
in  which  the  paper  la  cut  longitudinally,  tn- 
tcmiittlngly  pasted  by  the  paste-wheela  and 
■craper,  the  edge*  then  being  folded  under 
and  paste  applied  to  them.  Thence  It  passes 
OTer  a  cylinder  bi'tween  it  and  a  second  cylin- 
der, when  the  bottom  Is  folded,  the  bag- 
length  cut  off,  and  the  edgen  pressed  together. 
Then  the  bag  pasaos  over  the  printing-roll  to  the  table,  where 
It  is  antomatli^ly  remored  and  counted. 

H  repreaents  the  Parker  t>ag,  January  6, 1674,  which  la  formed 
by  folding  Inwardly  the  opposite  edgc«  of  two  strips  of  paper, 
unitinjr  tM  folded  «dg»<,  and  folding  and  pasting  one  end  of 
the  nutted  strips. 

Ctoweti's  paper-beg,  January  13, 1874.  aha*  a  bottom  made 
bTacentraltransTersefoldofthepa|>er,andhaBltssidee  closed  by 
edge-folds  which,  at  each  side  of  the  paper,  are  cemcnl«d  to- 
gether and  to  one  of  the  ai^jaivnt  sides  of  the  bag. 

q  9*  illustrate  Murphy's  mode  of  making  the  dtriidon  of  the 
pkper  tube  so  that  when  the  side  portions,  which  are  deeply 


•ertated,  are  folded  over  upon  the  mid  portion,  both  will  be 
expoaed  to  the  pasUng-bruab,  as  shown  at  q,  and  ma*  be  k- 
curely  bstencd  down  to  the  slda  at  Um  bag  om  which  tbs 
bottom  fiap  is  folded. 

ng.  861S. 


Omrdt  Ba%. 


r  t*  illustrala  the  mode  of  making  tbe  Taggan  b«g,  the  blank 
being  slipped  into  a  ilit  plate,  and  then  the  portton  pmieetlng 
above  tbe  plate  being  folded  down,  Urat  the  Mida  mmI  then  tb* 
side*. 

Biedlnger'a,  Uarch  10, 1874,  U  an  upright  machine  hi  wbkh 
the  web  of  paper  U  M  npon  ita  edge  between  a  pali  of  Totkal 


Fig.  SUi, 


rollen,  t*  wcuml 
around  a  iiinndrri, 
and.  Its  M.|«  Jiilut 
paated,  Iti"  1>iLg  cut 
off,  UL'  iiiaiidTui 
contracts  H I  Ld  iillnwii 
it  to  slip  <n  tn  * 
Amner.  Ii.-'X'TiY>rn 
then  frlW  Into-  a 
cradle  fbniicil  of  rv- 
Tolringfuiiiit,  where 
folding  pli^ccs  and 
floger*  ooml'lbe  to 
bend  Oier  tli.r  Haps 
which  riinititute 

theaatcbvi  r.oiiHim ; 
and  the  tiui  i>n*KA 
between  tli<-  n.i^l<?!ra- 
To  j4»iTibf  It 
somewhat  inii-rr  at 
length:  niniu  fiwt- 
ralte  m  di  Ihi't  the 
web  to  shi'jir>,  mid 
ceaae  their  motion 
aa  a  bME-iL  iintli  is 
cut.  Thl*  I'tsrik  I* 
carried  rnr»Mn]  l-v 
auxlUuy 

m',  sebr<l  I'V  ,i  i-ri].- 
er,  and  ""H'i^l  ..-i 
the  fonrrr' .  rl,,  i..t 
ward  *mi  t<-  l  iMii^: 
paste  fhin 
and  being  uilIihI  to 
the  rear  end  by 


Digitized  by 


Google 


PAPER-BAG  MACHINE.  1615 


PAPER  BOX. 


of  leOi  ■  a  oa  Montrio  BhiAi,  pwtkUr  loMtd,  to  azpand  Um 


former  while  BMiUng  tba  tube,  and 
briber  rotAtcd  to  cootiKt  It  to  ralaM« 
the  tube,  which  Iklk  on  to  &  iopplt- 
meatal  former  b,  am  which  It  ii  fed 
by  eudlmbclts'c  c  beli^iiMda  to  paw 
owr  aprlDg-knu  and  Mtaoded  Bat, 
I  and  into  the  dlacharKe-rolla,  which  pro- 
pel It  aatll  a  proper  length  pn^jecla 
above  the  bottMU-ftlden.  Volden // 
now  moTe  InwanUy,  preoalng  tcauut 
the  retiring  apriog-arms,  and  Ibrm  the 
triangular  end-fblda  fUg.  C);  retract- 
iDg,  tliej  are  Ihllowed  b<r  tbe  deaoead- 
Ing  plctoo,  which  roeta  on  tUa  partial 
bottom  (Fig.  D).  Tbe  oooUnuoaalT 
TvroMtig  fbldera  eiease  the  aldM  agalnat  tbe  angtea  of  the  pla- 
ton,  pivm  a  line  of  paat«  thereon,  carry  the  piston  and  iMg 
downward  together  until  the  oentral  rib  of  tbe  riaton  anten 
and  apreada  the  baf-bottom  In  tbe  bite  of  tbe  dlaoharge-nlla 
(FIk  K),  where,  the  plxton  rising,  ttie  folders  the  slde-huw 
mKcewlTclj  (rigs.  F,  O),  one  Iblder  ( Hg.  H)  carrying  a  knife, 
ftiliUi«  tbe  bottom  eentfallj  aad  litto  tba  mUara  whkb  dl*- 
ctaHTiB  It  pranad  flat  tat  pacUng. 

Parn-BM  MiOBim  PAnnai  n  ni  Dmo  Bran. 


No.  Name. 

P.  Wolfe,  .      .  . 
12,611,  Loola  Koeh  . 
13.786,  Smllb  and  PMtae 
12,946, 1.  tr.  Ooodala 
12^63.  r.Wotto    .      .  . 
13,M7,  a.  W.  Ooodala 
17484,  B.  r.  Bfao  . 
19^,  Jaeob  Kdlor  . 
3I),888,  rtBBBta  VoUa  . 
31,667,  Uanqr  B.  DavU  . 
22,1W^  8.  B.  Pettee      .  . 
24,TM,  WOUam  eoodala  . 
36,Wl,miUaneoodale 
3i;9W,  Loali  D.  Bansad  . 
28,1%,  Q.  9.  Lofberry  .  , 
2S^,  8.  X.  Pettaa  . 
90.1H,  H.  G.  Amatrong 

83.777,  JohnllUtor,  Jr.  . 
87.673.  J.  J.  Oraeoongh 
87,728,  C.  H.  Morno 
88,353,  Joseph  Welfe  . 
33,462, 8.  B.  Pettae  . 
40,001,  Joasph  Wella  . 
ti,Sia,  Joseph  WelU. 

48.778,  J.  H.  Hard 
46,09»,  B.  A.  Holllngswortta 
40,464,6  B.  Taggart  . 
«,78S,  B.  F.  Bfl*  . 
40,961,  E.  W.Ooodale  . 
88,842,  Kirk  and  UowleU  . 
84,687,  O  .L.  Jaeger  . 
70,801,  B  B  Olmsted 
74490,  JanwsArfcoU  . 


Date. 

Ottt.  26, 1SG2. 
Maveh  18, 1866. 
Mar  1,1866. 
May  29  1866. 
IU7  3»,  1866. 
Oct.  9, 1866. 
April  38,1867. 
Manh  3,1868. 
Jnljr  6,  186S. 
Oct  6, 1868. 
80,1868. 
13, 1860. 
38, 1860. 
24, 1880. 
8, 1860. 
99,1800. 
2,1880. 
B,  186L 
r>h.  3,  IMS 
Feb.  17,  1888. 
21, 1868. 
6. 1868. 
16,  1868. 
12  1864. 
13,1884. 
24, 1866. 
16, 1866. 
6,1866. 
12, 1866. 
29,  1867. 
7, 1867. 
6, 1867. 


Not. 
Jnly 

Joly 


April 

Hay 

Sept 

April 

April 

Jan. 

Ang. 

Sept. 

Sept. 

Feb. 

Hay 

Not. 


fM>.  11,1868. 


80,S», 
83,618, 
W/J76, 
87,>'-0B, 
87,  <W, 

JH.Ml, 
K'l  .iW, 
MM.I9, 

11".  186, 
l]l,?fl3, 
IU.^08, 
li:;,i>06, 
1]L,T1S, 

11-  ;»a7, 
w-'.-m. 
lJ!t;-'i6, 
m.m, 
m.M0, 
mi'18, 
m  ^12, 
u  1,-11, 

Iffi^'W, 
ie-:,-i%, 
l»/>36, 
184  A*), 
lfr^,146, 

18^<.H14, 
IftJ.KH, 
14^<^, 
]4I,<»3, 

I4a,:tse, 

1*3. '174, 
14J,ti35, 
14M36, 
14t>,Ji2, 
14rt,Tr8, 
14-^,774, 
147 

14^  -ao, 
Ul,h«, 


OwirgeH.  HaliaiT. 
Gfeorge  H.  HallaiT 
C.  Amaatwn  . 
Joamh  WelU 
a.  0.  Loekwood 
C.  F.  Annan 
J.  P.  Pulta  . 
C.  J.  Holfett 
H.  I«w  . 
Loriod  aod  Darieon 
C.  F.  Annan  . 
0.  F.  Annan 

G.  F.  Annan  . 
P.  Bl  Annatrong 

A.  Adama 

H.  B.  Kolght  . 
JaoMB  Aritall . 

J.  U.,  J.  P., and  S. 

B.  B.  Binney  .  . 
Jamee  Arkeil  . 
Ii.  D.  Benner. 
OMTg*  Guild 

L.  0.  Crowell . 
Btbby  and  Baron 
H.  B.  Horita  . 

C.  F.  Annan 
J.  Arkeil 

B.  Cole 

C.  F.  Annan  , 
H.  Hnrphr 
T.  HotchkU  . 
L.  J>.  Bennar 

H.  a.  AnBrtroDg 
N.Bfedli«ar  . 
a.  Dunham  . 
W.UddaU 
L.  0.  CrowaU . 
J.8.  Ortnngu. 
J.  P.  EwmoBd 
W.  Webster 

B.  W.  Horpbr 
H.  Munibr 

C.  B.  SWwdl 

C.  O.  Biadbvr. 
W.  F.  Wait  . 
Q.  Dunham 


ILBtTMtt. 


July  38, 1868. 
Not.  8, 1868. 
Nor.  17, 1868. 
Blareh  9,1869. 
March  9,  1869. 
June  1, 1869- 
Bept.  7, 1860. 
Blarcb  29, 1870. 
June  14,1870. 
6, 1870. 
27, 1870. 
14, 1871. 
14, 1871. 
21, 1871. 
16, 1871. 
11, 1871. 
22, 1871. 
26, 18T1. 
17, 1871. 
36,  1671. 
9, 1872. 
28,  1872. 
30, 1872. 
1,1872. 
16, 1872, 
12, 1872. 
26, 18<3. 
17,  1873. 
7, 1878. 
21,1873. 
38, 1878. 
13,  1878. 
20,1873. 
1, 1878. 
19,1878. 
80,1878. 
14, 1873. 
31,1878. 
2, 1878. 
18, 1874. 
37, 1874. 
r,  1874. 
94.1874. 
March  10, 1874. 

Hair  ae,  is7i. 

Jnna    9, 1874. 


July 

Dec. 

Feb. 

Feb. 

Feb. 

Hay 

July 

Aug. 

Sept. 

Oct. 

Dm. 

Jan. 

Jan. 

Feb. 

Oct. 

Oct. 

Not. 

Not. 

Dee. 

Jan. 

Jan. 

Jan. 

Hay 

J^ 

Sept. 
Gel 
Oct. 
Deo. 
Jan. 
Jan. 
Ju. 
Feb. 


Pa'parBoKt  FftperbMtBor*'8hdls"liATeof 
late  years  largely  Bnpplanted  those  of  wood  for  raciDg 
and  sporting  jinrpoeea.  These  are  made  by  applying 
sheets  of  manilla  paper,  or  paper  prepared  from  pure 
unbleached  linen  stock,  to  the  extenor  of  a  model  or 
former  correMwnding  to  tbe  interior  lines  of  the 
shell.  The  abeets  are  fally  equal  in  length  to  the 
model ;  and  if  manilla  be  employed,  the  hrst  sheet 
is  damped,  applied  smoothly  to  the  surface  of  the 
model,  and  secured  by  tacking  to  strips  on  its  upper 
face :  it  is  then  coated  with  an  adhesive  varnish, 
another  sheet  is  applied  over  the  first,  and  so  on 
successively  until  tne  required  thickness  is  attained. 

When  linen  paper  is  used,  but  a  single  thickness 
of  ^  to  8  of  an  inch  is  emplOTed.  The  model  nith 
its  envelope  ia  then  removed  to  a  drying-room  and 
expoaed  to  a  heat  of  150'  Fah.,  which  obliteratea  all 
wnnklea  in  the  paper  and  hardena  it ;  it  is  next 
covered  with  boiled  liiiaeed-oil  and  turpentine,  and 
afterward  with  shellac  vamiah  ;  the  framing  is  then 
inserted,  and  the  decking  and  metal  work  put  in 

f»tace.  Such  boats  onay  be  made  about  one  third 
ighter  than  wooden  boata  of  the  same  dimenaiona, 
are  impervioaa  to  water,  and  the  skin  ia  not  liable 
to  spring.   See  Boat;  Canob. 

Vm'^itK  Box.  Paper  boxes  an  made  in  several 
ways. 

1.  PiU'baaa.  Paper  from  a  coil  is  wrapped  around 
a  fonner,  making  a  cylinder  of  a  thickness  depend- 
ing upon  that  of  the  pai>er  and  the  number  of  plies. 
The  inside  surface  of  the  paper  is  coated  with  paste, 
and  thus  the  joint  is  made.  Such  boxes  are  com- 
pleted by  pushing  a  dink  of  paper  into  the  cylinder. 
The  lid  is  but  a  shallow  box,  a  trifle  laiger.  Such 
boxes  are  also  made  by  coiling  a  wide  sheet  of  paper  on 
a  mandrel  in  the  manner  deacribed,  and  then  cutting 
it  into  lengths  as  desired.  Lids  are  made  in  the 
sune  way.   Colored  boxes  are  made  by  an  onter  ply 
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of  colored  paper.  Such  boxes  are  also  made  by  ma- 
chinery. (See  Fig.  3516.)  liioiic  mode  of  covering, 
the  strip  wbicli  is  to  cover  tbe  cylindrical  portion 
liiis  gored  inurgiiis,  which  lap  over  unoa  the  oottoin 
of  tbe  box  or  the  top  of  the  lid,  as  the  case  may  be, 
au<t  match  togt^ther. 

i.  Boxes  art;  made  from  a  roll  of  paper,  which  is 
bent  over  into  alia]>c,  cut  off,  the  bottom  folded  in 

rig.  S516. 


Paper  BoiiM. 


against  a  former,  the  contacting  portions  being  paated 
in  Imnaitu. 

3.  Boxes  of  paper  or  pasteboard  cnt  from  the  roll, 
shaped,  and  secured  by  rivets  or  staples. 

4.  Boxes  made  from  blanks  of  tne  repaired  Bize 
and  shape,  the  machine  taking  them  from  the  pile, 


shaping  and  fastening  the  parts  together.  See  Pa- 
PEtt-Box  Machine. 

a  a'  are,  respectively,  a  blank  and  a  box  madi- 
therefrom,  the  scale  of  the  latter  being  enlai^ed 
somewhat.  With  the  cxceiition  of  two  slight  gore>. 
on  the  edges  of  the  lid-flap,  no  portion  is  wasted. 
Some  portions  of  the  box  are  double  and  others 
treble.    Paita  secured  by  paste  or  rivets. 

b  b'  b'  show  a  round  box  ajid  the  metallic  fasten- 
ings which  buhl  the  lapped  portions. 

c  c'  are  the  plan  of  the  pattern  and  the  folded  box 
with  a  tuck  and  keeper,  dd'  illustrate  another  mode 
of  shaping  and  folding,  e  e'  still  another,  with  a 
lapping  lid.  g  g",  o.  paper  box  with  dovi'tailing  an- 
gles, h  k',  the  plan  of  a  blank  and  the  box  made 
from  a  similar  larger  blank. 

t,  a  box  made  from  a  circular  blank,  cut  on  the 
princijde  of  i',  but  of  laiger  size. 

jj'  J '  j'",  Heyl's  box,  whose  overlapping  pasteboard 
flaps  are  secured  by  rivets. 

Seamlebs  paper  boxes,  lamp-shades,  hats,  and  other 
hollow  articles  of  |)aperare  made  ujKin  formers  which 
are  din[)ed  into  the  pulp  ;  the  latter  collects  on  the 
reticulated  surface  by  means  of  a  partial  exhaustion 
of  the  air  from  the  int4.'rior  of  the  former,  the  air 
being  withdrawn  through  an  elastic  pipe  communi- 
cating witli  a  bellows  or  cylinder. 

The  water  being  drawn  through  the  perfonitionR, 
a  film  of  pulp  adheres  to  the  surface  of  the  former, 
which  i»  tlien  rai.scd  from  the  vat,  and,  the  coating 
of  pnpci'-pulp  l>eing  removed  and  dried,  forms  a 
seamless  article  which  requires  no  farther  manipula- 
tion for  most  ordinary  purpowj*,  but  for  ornamental 
uses  may  be  covered  wholly  or  in  part  with  a  second 
coating  of  colored  pnlp,  and  embossed  or  otherwise 
ornamented  by  Btam[is,  swaging,  or  perforation.  See 
pAPRn-MOLDtNO. 

Pa'per-boz  Ma-chine'.  A  machine  for  mak- 
ing boxe^  from  the  roll  or  from  blanks  of  )iaper. 

fbtfleld's  nurhlne,  Much  8, 1870,  deaifiied  lor  >tteehing 
the  bottoms  t«  cyllndiioal  pnper-box  bodtea  pivTiuas]^  rorniml 
by  aootber  m&chine.  The  shalt  a  It  hollow,  and  throagh  it 
woriu  a  iip[nd)o,  oper»led  by  mtana  ot  a  hand-irTer  c,  and  car* 
rylDK  a  fixed  head  or  dl«k. 

On  tbe  end  of  the  Bhaft  a  (■  an  cxpandlnK  h>ad  it,  Ibnned  in 
Moments,  which  arc  punhed  radiaU>  outward  by  links  op«ral«d 
by  a  Itrrer  and  arm. 

/  li  a  tube  containing  the  bottonu  of  th«  boxe* ;  thcw  an 
preaaed  by  tb«  (bllower  g,  kept  In  ronUct  Chen:«lth  by  a  eord 
and  weight  A  ;  i  i«  a  plttngeT  cut-oS  by  which  the  botlomi  arc 

E tubed  down  one  by  one  intocon(m<:t  with  the  follower  ;t.  Tbii 
advanced  by  a  lever  I  opented  bj  the  hand-lcTn-  e  throufh 
Um  medium  of  the  rod  m ;  o  In  a  treadle  co  now  ted  by  cranked 
arms  and  rod*  to  the  Twk-ehafl  p  of  the  lever  I,  and  to  the  ann 
of  a  lever  having  a  divided  bead  In  which  a  Toiler  la  joantaled. 

The  head  d  ia  rotated  by  the  pulley  r  on  it«  abaft,  and  the 
treadle  deprened ;  thla  throws  the  rolleroatof  cootact with  tbe 
expanding  head  d,  and  alo  partially  routes  the  rock-ehaft  p, 
throwing  the  latch  I  Into  poaltlon  to  engage  tbe  ploDgwr'nid  if. 
A  box-body  la  alipped  over  tbe  eipaDdlng  bead,  which  la  then 
expanded.  Tbe  lever  e  la  deprwed,  tbruatlng  out  the  diik 
within  the  expanding  head  and  bringing  It  into  ptnitloii  to  m- 
oeive  one  of  the  bottoms  which  baa  been  puahed  down  by  tbe 
idunger  entK)?  t.  By  an  npward  movmnent  of  tbe  levi^  the 
Doi-boltom  b  puahed  Into  contact  with  the  dbih,  which,  by  the 
MmeraoremeDt,  la  withdrawn  and  brings  the  bottom  Intocontact 
with  the  box'body  on  tbe  expanding  h«d;  aalipof  Pcvpared  pa- 
per, paated  on  one  ride,  la  applied  to  tbe  Junction,  Ute  treadle  ia 
nleaaed,  bringing  tbe  roller  in  contact  with  the  nda  of  the  box, 
the  rotary  moventant  of  which  winda  the  atrip  aroand  It,  when 
It  la  fixed  by  tbe  roller  and  vibrating  finger*  on  an  eccefitrlf. 

O.  L.Jaeger,  February  26,1873.  In  thia  machlm-.ai)  addrrM 
or  label  la  Imprinted  and  the  box  cut  out  and  forawd  at  one 
contlnuont  operation.    The  paper  pamee  first  between  the  Im- 

KMlon-rollcr  a  and  the  type-roller  b,  which  ia  supplied  with 
fkvm  tbe  trough  t  by  Inkfng-rolten  d. 
Circular  knlvee  and  creasers  on  the  roller  g  cat  It  Into  the 
shape  ahown  on  the  plan  view  during  its  paa«ge  between  that 
and  the  roller  i.  Paste  la  K.pplted  to  lt«  edge  by  the  raUen  k  I, 
In  oonneetlon  with  a  umaller  roller  not  abown.  Proceeding 
onwud,  two  of  the  flaps  are  turned  up  and  aecnnd  by  plvotM 
winga  wi  n,  the  other  two  being  aimilarly  treated  by  other  winga, 
leaving  the  end  fUpa  to  be  folded  In  by  baad. 
F.  Galea,  April  6, 18T0.  For  making  nEtuigular  tmssa.  Hm 
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OHfiM'i  P^MfBax  Maekitu. 


finish  the  comers.  The  ^mmiog  or  pasttng  la 
nftermrd  done  by  bsnd. 

Keating  And  Waymouth.  June  8,  1B69.  For 
making  and  aanding  match-boxea.  The  blaulu, 
cut  to  Hhape,aTC  advanced  and  gummed  by  means 
of  &  roller ;  each  blank  as  tt  ts  gummed  la  carried 
forward  to  a  die,  throusb  whlcb  it  U  forced  by  a 
descending  plunger,  uniting  the  gummed  edges, 
and  deponttnl  in  one  of  a  series  oi  receptacles  on 
an  endless  conveyer,  wtilcb  carries  It  forward  to  a 
roller  by  which  its  bottom  is  gummed ;  it  tbence 
ptu-ies  over  a  box  containing  sand,  a  portion  of 
which  is  deposited  on  its  bottom  by  a  lifter,  and 
is  Anally  discharged  by  a  plunger. 

UujI'B  paUnt,  October  81, 1871,  Is  fcr  making 
and  covering  paper  boxes,  the  tiupe  being  secund 
by  paste. 

Toe  pieces  of  pasteboard  from  which  the  boxes 
are  to  m  made  are  placed  directly  over  the  ma- 
chine in  a  box,  fhiin  which  they  can  be  dropped 
one  bj  one  at  each  revolntlon  of  the  machine,  di- 
rectly behlod  the  crimping-frome  or  former,  and 
in  ftvnt  of  the  reciprocating  plnnger.  The  plunger 
then  moves  forward,  pressing  the  paatetioanl 
ibrough  an  opening  in  the  Jormrr,  which,  being 
barely  large  enough  to  ailiiilt  of  its  passage,  bends 
the  pasteboard  cloae  to  the  plunger,  where  it  la  hold 

Fig.  a61». 


Cper  web  flrom  the  roll  a  , 
tureen  the  rollers6r,  by  the  upper 
one  ofwhksh  paste  flrom  tlie  tron^ 
</  ts  applied  to  its  edges.  It  ta 
tlien  carried  fbrward  \tj  the  fM- 
roUers  t  /,  and  the  necessary  silts 
cut  by  a  verUeilly  reciprocating 
cutter,  after  which  tt  l>  snltiected 
to  the  action  ofaplunger  A,wnlch 
shapes  It  by  (brdng  It  within  one 
of  a  aeriea  of  molds  t ,  on  an  endleat 
chain  k,  advanced  Inlemdttingljr 
by  »  pawl  I  operated  by  an  owilut- 
ing  lever  from  the  driving-shaft. 
The  boxes  are  carried  around  by 
tlio  endless  chain  nntU  th^  suc- 
cMslvely  arrive  In  a  safflcleutly 
dry  eonaiilon  at  a  point  over  an 
^wrtnre,  where  tliey  are  forced 
out  of  the  molds  by  a  vertically 
reciprocating  plunger  v>. 

Foster,  l£reb  19,  1837.  lot 
making  match  and  other  tubular 
boxes.  Tlie  prevlou^  cut  blanks 
an  fed  upward  by  a  follower,  and 
pu«hej  fbrward  by  a  reciprocating 
feed-bar  into  tlia  Baring  month  of 
a  Itenner.  by  wlilch  the  pkper  is 
pressed  into  shape  uonnd  the 
bead  of  the  IM-bar.  It  to  drawn 
onward  and  delivered  fhnn  the 
feed-bar  hj  angularly  plaoed  n^- 
en,  which  alao  tnm  down  and 


Fig  861B 


JiMger's  PapefBott  Sfaekiiu. 


Ooisi's  Foptr-Box  JlbdUw. 

by  a  set  4rf  nippers  attacbed  to  the  plnnger.  Ttwplmiger 
then  rtopa  Its  fbrward  movement  a  uiort  dtatance  In 
front  of  tiM  fanntt  to  tecdve  tin  covering-paper.  A 
stripOTpaper  of  suflldent  length  to  go  entlray  aronnd 
the  box  Is  Inserted  at  the  extreme  ri^t  of  the  mactdne, 
and  Is  caught  by  and  carried  around  the  pasting-wtied, 
which,  in  Its  return  motion,  tmnrfcrs  lha  paper  to  the 
prenlng-wheel,  pasted  ride  out:  ftom  thfawlieal  It  ta 
again  transferred  to  the  sides  of  the  box  by  a  Ibrward 
movement  of  the  prearing-wheel  (nntU  It  reata  agalnat 
the  bnx)  and  a  revolution  of  a  plunger.  The  box  wltb 
the  covering-paper  amnnd  It  to  then  carried  ftnward  by 
the  plnnger  into  the  fblding-ftame,  when  tlie  covai^ 
paper  to  topped  around  against  the  bottom  ttf  the  box  by 
a  set  of  leaves  or  fblders  whlcb  move  Inward  across  the 
bottom  as  the  box  Is  pressed  upon  tbem.  Tbe  plainer 
then  return!)  to  lb*  first  position,  leaving  the  box  in  the 
fbldlng-fVame,  which  then  rocks  orer  Into  a  horliontal 
position  directly  under  the  vertical  plunger.  The  next 
operation  is  to  fold  tbe  upper  ed^  of  the  cover-paper 
over  the  top  and  down  into  the  Im idn  of  the  box.  Thta 
to  done  by  tbe  inward  and  downward  modon  of  the 
square-frroovcd  feci  of  a  vertical  plunger  as  tbey  pafis 
down  into  the  box.  The  label  or  square  piece  of  paper 
for  the  bottom  of  the  box  to  pasted  by  being  told  npon 
the  paslA-ToUer,  Ih>m  which  position  It  to  thrown,  parted 
side  oat,  up  i^lust  a  ptotlbrtn  byaHfUng-radi.  Snudl 
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nlppsn  or  flngen  fcttaehed  to  ttia  pUtftnn  giup  the  ImM  at 
dtber  end  and  hold  it  agilnat  the  platfitrm,  whtle  the  tatter 
tnnu  npirard  and  brings  the  label  hnmeOlately  under  the 
box.  Tbe  box  Is  then  puhvd  down  through  the  fiihllng- 
ftsme  upon  the  label  that  Uee  u&der  It,  and  the  label  u 
made  to  adhere  to  the  box  by  &  Arm  prewure  at  the  vert], 
cat  ^Bfer.  Thb  completea  the  MKmtlon,  and  tbe  vertl- 
oU  plunger  letunu  to  lu  original  povltton,  leaving  tbe 
llnbhed  oca  npon  the  platfbnn,  whkh  in  proper  time 
again  turns  down  and  easts  the  box  out  at  tbe  end  of  the 
nachbte. 

Patent  132^  Is  an  Improvement  on  this,  and  patent 
182,076  Is  a  pasting  and  «"*^'"g  devke  tat  tbe  ends  of 
match-boxes. 

Hejl's  patent  for  making  wbe-bstened  paper  boxes, 
Octobers,  1873. 

The  machine  h  intended  primarily  for  making  boxes  of  paper 
or  pasteboaid  iritbont  cement,  tbe  lbs tHnIng  being  eObcted  by 
wire  staples,  which  an  ivoduced  and  applied  by  the  machine 
which  Ibrma  the  boxes.  The  box-blanks  are  placed  in  a  recep- 
tacle provided  with  a  sliding  bottom,  which  is  drawn  up  by  e. 
weight  and  cord  applied  to  a  Auee-pulley  adapted  to  graduate 
the  power  of  tbo  weight  to  correspond  with  the  number  and 
weicfataf  the  blanks  remaining  In  the  receptacle.  The  weigbt- 
pnllejr  is  detained  bj  a  nlohet,  which  prevents  the  drawing  up 
of  the  Blldiog  bottom,  excepting  when  the  said  ratchet  is  re- 
tracted. Tbe  blaaka  an  taken  one  by  one  from  the  top  of  the 
pile  by  a  pneumaUe  or  suction  feeder  provided  with  automatic 
valves  to  adapt  Ittoselae  and  drop  the  blanks  at  the  pmper  mo- 
men  ts.  The  said  ftedar  in  its  deeosnt  retnets  the  detea  t-ratcbet 
and  raeelvM  a  slight  upward  pressure  tnm  the  pile  of  blanks. 
As  the  feeder  rises  again  with  one  blank,  the  detent,  being  re- 
leased, catches  the  wright-puUey,  so  that,  whether  tbe  quan- 
tltjof  blanks  ba  greater  or  less,  the  top  of  tbe  pilealwajrs  rests 
at  one  level  to  resolve  tbe  feedn.  The  blank,  Mng  deporiled 
on  a  table  by  the  feeder,  Is  carried  fbrward  by  a  fbllower  to  a 
posltloQ  over  the  mold.  Into  which  It  is  forced  bjr  a  plnnger, 
Gbe  bottom  flaps  bdng  Bret  bent  up  and  tbe  end  flaps  next 
Iblded  over  than  as  the  plunKer  descends.  Tbe  win  to  fbnn 
staples  is  In  contlnnona  bnguia,  contained  on  suitable  iccla, 

30^  In  Dumber  to  the  staples  used  In  eaeb  box.  The  lengths 
win  are  cot  olT,  bent  into  squan  form  over  suitable  mandnis, 
which  latter  Uwn  recede,  and  the  staplea  an,  by  suddpn  per- 
cnssloa,  drlnn  through  the  lapped  sides  of  the  box  Cavities 
In  tbe  plunger  receive  tbe  inwardly  prqjectlng  endf  of  the  sta- 
ples, wliioh  ends  an  then  bent  in  opposite  directions,  dther 
toward  or  away  from  each  other,  bj  sUdes  working  In  the  sides 
of  tbe  plunger.  Tbe  plunger  if  then  withdrawn,  and  itsdeacent 
wttb  a  new  box  dlacbargw  that  whlob  was  prevloasljr  ftmned. 
The  varioua  parts  an  made  changeable  or  adjustable,  to  adapt 
them  Ibr  the  mannftcture  of  boxes  of  various  sizes  or  ftnms. 

Fig.  3516  Is  a  view  of  a  box  so  made,>  bebig  a  sectional  per- 
spectiTe  vlewof  the  boxand  cover,/ a  longitudinal  Beetlon,>"a 
plan  of  a  paper  blank  sdipted  to  the  formation  of  a  box,  and 
j'"  a  plan  of  a  blank  adapted  to  fbrm  a  cover. 

Pa'per-olamp.  A  device  for  holding  newspapers, 
sheet  music,  periodicals, 
t'V  etc.,  in  convenient  form 

for  reference,  and  at  the 
same  timepreservingthem 
from  injury  hy  keeping 
them  clean  and  flat. 

Of  the  various  forms, 
some  fulfill  these  condi- 
tions very  imperfectly,  be- 
ing mainly  intended  to 
keep  the  issues  of  a  news- 
d  paper  together  and  keep 
them  from  being  carried 
off  or  dropped  upon  the 
floor.  Of  these  tnere  fire 
two  kinds,  the  portable 
and  the  desk-clamp,  a  b 
c  d.  Fig.  8520,  are  porta- 
ble form»,  in  whicn  the 
folding  e<lges  of  the  news- 
I>apers  are  clamped  be- 
tween two  bars  or  wires 
liimted  together. 

Fig.  3521  shows  several 
forms,  of  which  e /g  are 
intended  for  desks. 

k  ij  klmn  are  all  forma  of  temporary  binders, 
in  which  the  perio<lioAls,  papers,  or  sheet  music  are 
held  by  the  folded  edge,  either  by  a  simple  clamp, 
as  in  A  t ;      cords,  as  in  j  ;  by  impaling  wires,  as 


hi 


Netntpaptr-FUtt. 


in  the  other  figares,  which  need  no  lengthy  expla- 
nation. 

Pa'per-clip.  A  clasp  for  holding  papers  t(^;eth- 
er.  A  means  of  filing  oills,  letters,  etc.  It  may 
be,  — 

A  suspensible  hook  on  which  tbe  papers  are  strung. 

A  wire  on  a  stand  or  suspensible,  on  which  the 
papers  are  impaled. 

A  pair  of  jaws  ^pisjang  papers,  as  with  the  finger 
and  thumb,  and  intended  to  lie  on  the  desk  or  oe 
suspended  by  a  ring. 

See  also  Papfr-clamp  ;  Paper-file,  etc. 

Pa'per  Cloth.  A  fabric  patented  in  England  in 
1843  by  Henty  Chapman.  It  is  prepared  by  wind- 
in^  cotton,  linen,  or  other  cloth  upon  a  roller,  which 
ia  introduced  between  the  third  press-felt  of  a  Four- 
drinier  machine ;  between  this  roller  and  the  endless 
felt  is  placed  a  trough  containing  an  adhesive  soln- 
tion,  which  is,  by  means  of  a  roller  in  a  trough,  ap- 
plied to  the  rloth  ;  at  the  same  time,  the  contmnoos 
sheet  of  paper  formed  by  the  machine  in  the  usual 
manner  is  carrieil  forward,  meeting  the  cloth,  and 
the  two  passing  together  through  the  pressing-rolls 
are  caused  to  adhere.  By  reversing  the  cloth,  a 
similar  paper  facing  may  be  given  to  the  other  side. 

Pa'per  Collar.  One  made  from  paper  in  imi- 
tation of  linen.    Before  the  advent  of  the  factitions 


Digitized  by 


PAPER  COLLAR. 


1619 


PAPER  COLLAR. 


article,  made  as  an  object  of  merchimdise  and  so 
much  worn,  collars  were  occasionally  mode  of  paper, 
either  as  by  Lord  Byron,  who  affected  a  collar  of 
peculiar'shape,  somewhat  on  the  sailor  pattern,  or 
by  moanteranks  and  wandering  minstrels  of  the 
colored  persuasion.  The  festive  collars  of  "Brudder 
Bones"  and  his  partner  on  the  left  wing  were  ejMg- 
getuted  turn-downs  or  chokers  made  from  cardboard. 

The  first  patent  on  a  collar  concerned  its  shape, 
and  is  somewhat  curiously  described.  It  was  of 
jabric,  and  vas  called  the  "  BelvideiB"  collar,  pat- 
ent to  Cantelo  and  Kenison,  November  19,  1833. 

"n«band  hwabreMlth  eqnal  to  the  length  of  the  wearer's 
ncek.  Its  lower  edge  1«  cut  curring  down  In  the  center,  to 
oonr  the  cricoid  cartilagv  mid  the  tbyrtdd  gUnd,  and  curring 
opward  on  each  ride  to  avoid  presirtng  the  claTicle  and  the  ater* 
Bocletdo-mastoldeua  rouscle.  The  npper  edge  of  tiM  band  pro- 
ceeds upward  on  each  side  from  the  renter  in  a  line  eorreapond- 
ing  with  the  incllnatloa  upward  of  the  lower  Jawbone  to  a  point 
tmder  the  angle  thereof,  and  thencedownwardata  nearly  eqnal 
angle,  ao  bb  to  avoid  pressure  of  the  mastoid  process  of  the  tem- 
poral hone.  A  amali  oval  piMe  of  a  slie  according  wlUi  the 
parta  to  be  fitted  l«  cut  out  of  the  center  of  the  npper  edge  of 
the  band,  to  as  to  glre  room  for  the  angle  of  the  ttajnM  cartl- 
hge  or  pom  tun  Adaml  ." 

(Nothing  like  being  precise  !) 

In  1854,  Walter  Hunt,  after  his  unsuccessful  suit 
with  Howe  in  the  matter  of  the  sewing-machine, 
confidently  asserted  to  an  intimate  friend*  "  I  will 
make  a  machine  which  will  imprint 
a  stitch  more  perfect  than  that  of  the 
sewin^'Hiachiue."  The  paper  collar  with 
an  imitation  stitch  made  by  an  indented 
tool  was  the  result  Long  exiwriments 
upon  paner,  its  combinations  with  cloth 
and  combined  fabrica  attached  by  means 
of  paste,  followed.  The  article  he  put 
upon  the  market  consisted  of  thin  white 
cotton  muslin,  coated  npon  both  sides 
with  a  Tery  thin  white  paper.  The  face 
was  enameled  and  polished  by  calender- 
ing. The  collar  was  cut  out  in  several 
pieces,  after  the  manner  of  the  old  cheek  • 
piece  standing  collar,  being  in  every  re- 
spect similar,  except  in  material  and 
stitches.  The  collar  was  made,  like  its 
linen  predecessor,  in  three  pieces,  unit- 
ed by  eyelets,  and  was  fastened  by 
strings.  It  was  coated  with  colorless, 
transparent,  water-proof  varnish. 

In  1856,  he  united  two  thicknesses  of 
cotton  cloth,  bleached,  sized,  and  calen- 
dered, and  fashioned  into  collars.  He 
was  also  the  first  to  prodnce  a  aabsti- 
tnte  for  the  linen  collar  which  had  the 
necessary  rmdity,  imitation  stiffening 
embossed  thereon,  and  holes  punched 
therein,  fonmog  a  merchantable  arti- 
cle. 

In  18S7-69,  W.  E.  Lockwood,  having  purchased 
the  efiiects  of  Hunt,  added  the  farther  improvement 
of  prodnciiu;  a  paper-faced  fabric  having  embossed 
upon  its  surface,  oy  means  of  an  electrotype  die  taken 
mim  the  fobric  itself,  an  exact  imitation  of  the  warp 
and  woof  of  the  fabric,  and  also  of  the  stitches  which 
oonstitateditsembrcddered  pattern.  Thisomament- 
ed  snrface  is  produced  upon  all  paper  collars  now  in 
the  market.  Lockwood  also  printed  fanciful  designs 
on  the  lace  of  collars,  in  imitation  of  calico  fabrics. 

In  1863,  the  bntton-holes,  which  had  formerly 
been  simply  punctured,  were  reinforced  by  clou 
patches  by  an  English  maker. 

In  1863,  Gray  of  Boston  rolled  a  garrote  collar 
from  a  single  piece  of  paper,  so  as  to  make  the 
standing  lappel  fiare  fmn  the  neck.  He  also  turned 
a  Byron  collar  upon  a  defined  onmd  line,  so  that 


the  outer  portion  would  have  the  larger  curve,  and 
to  avoid  puckering  the  material,  and  also  to  provide 
for  the  neck-tie. 

Evan,  in  the  same  year,  improved  the  paper  for 
collars  by  constructing  it  of  long-fibered  stock. 

Lan^,  in  1866,  made  paper  collars  and  cuITb  in 
imitation  of  lace. 

In  the  same  year,  Aldeu  made  them  of  the  proper 
flaring  form  direct  from  pulp. 

Lot^wood,  in  1869,  embossed  coarse  cotton  sized 
cloth  by  means  of  linen  cloth  under  pressure. 

Paper  collars  are  made  in  several  ways  :  — 

1.  They  are  cut  out  of  piles  of  sheets,  in  the  same 
manner  as  envelopes,  by  means  of  a  proi>erIy  shaped 
knife  in  a  platen  press ;  the  resulting  blanks  are 
embossed,  button-holed,  folded,  and  curved  for  the 
neck  by  other  machines. 

.  2.  llie  collar  is  cut,  bntton-holed,  and  creased  for 
folding  by  passing  through  a  pair  of  rotarj'  compound 
cutters  and  dies. 

8.  The  collar  is  made  bv  machines  which  auto- 
matically complete  the  collar  for  wear  from  a  web 
of  paper.  A  good  example  of  this 'is  Snow's  ma- 
chine. 

Fig.  3522  is  a  view  of  Snow's  patent  of  1 865.  The 
paper  is  intennittingly  fed  forward  by  rollers  the 
width  of  a  collar  before  each  descent  of  the  platen. 
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which  carries,  arranged  in  proper  relative  p(»ition, 
(l).a  set  of  end  knives  and  end  and  middle  button- 
hole punches,  all  a^astable  to  cut  different-nzed 
collars ;  (2)  a  die  having  serrated  teeth  to  emboss 
imitation  stitches,  which  is  detachable ;  and  (3)  a 
knife,  also  adjustable,  the  front  and  rear  edges  of 
which  may  be  of  different  curves,  for  cntti^  the 
npper  and  lower  od^  of  the  collar.  The  bed  has 
corresponding  intaglio  cutting-dies  and  a  duplicate 
embossing-die,  so  as  to  ornament  both  aides  of  the 
collar.  As  the  ends  and  button-holes  are  being  cut 
for  one  collar,  that  next  in  advance  is  beiiig  em- 
bossed with  stitches,  while  the  forward  one  is  sev- 
ered from  the  sheet  and  slides  down  the  inclined 
table  between  end  guides  until  it  rests  against  the 
stop  b'.  In  this  position  it  is  stnick  by  the  folding- 
blade  O  and  poshed  throngh  a  slot,  resting  on  a 
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shelf  until  it  is  carried  endwise  out  of  the  machine 
by  the  belt  K  betweea  it  and  one  of  the  pressing- 
rolls  c,  which  cnrres  it  and  completes  it  for  wear. 

In  tinisbing  the  blanlci,  in  lieu  of  several  machines 
performing  individual  operations,  a  machine  made 
by  Denison  carries  the  blank  through  the  machine, 
finishing  it  at  successive  stagtts. 

The  proper  points  on  the  collar  are  moistened ; 
patches  are  cut  from  glutenized  cloth  strips,  and 
pntssed  on  the  moistened  spots  ;  tlirough  these  re- 
mfarced  points  the  button-holes  are  punctured ;  the 
crease  for  folding  is  indented  ;  the  embossed  stitch- 
ing is  impressed,  and  the  collars  ejected. 

At  the  present  time,  Denison  an<l  Snow  have  in 
operation  machiuea  which  cut  the  blanks  from  webs 
of  paper  without  the  slightest  loss  of  stock  ;  while 
Snow  also  produces  by  a  novel  machine  nearly  all  of 
the  combined  cloth  and  paper  luted  in  the  collar 
trade  at  the  present  time. 

The  principal  manufactories  are  at  Springfield  and 
Boston,  Mass.,  New  York,  and  Philadelphia. 
Pa'per-col'or-lng  Ma-chine'.   One  in  which 

the  paper  is  fed 
vig-8S28.     ,  iu   sheets  be- 

tween color- 
rollers  which 
give  it  R  cotit 
of  color,  Tlie 
example  has  an 
upper  reservoir 
for  the  coloring 
matter,  and  an- 
other placed  be- 
low the  rollers, 
so   that  both 
sides  of  a  sheet 
of  paper  may  be  coloretl 
at  one  operation.  The 
lower  view   is    a  dia- 
gram of  the  movingparts, 
und  shows  the  color-roll- 
ers,   feed-rollers,  sta- 
tionary and  revolving 
brushes,  and  a  table,  on 
the  right,  on  which  the 
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sheets  arc  received.  By  disuse  of  one  reservoir  the 
paper  will  be  colored  on  one  side  only. 

Pa'per-cattor.  1.  An  ivorj  blade  for  catting 
paper,  the  folded  edges  of  uncut  books,  etc  A 

paper-knife. 

2.  A  machine  for  cutting  the  edges  of  paper  in 
piles.    See  Paper-cuttino  Machine. 

Pa'per-out'tlng  Ma-ohlne'.  A  machine  for 
cutting  paper  in  piles  or  in  sheets,  or  for  trimming 
the  edges  of  books,  pamphlets,  etc. 

Owing  to  the  sizing  and  coloring  matter,  paper  is 
a  very  dithcult  substance  to  cut,  and  require-s  a  strong 
knife  to  pass  through  any  considerable  quantity. 
The  knife  must  also  have  a  draw  or  shear  cut,  and 
remiires  frequent  grinding. 

One  form  of  paper-cutter  is  a  straight-edge  and 
traveling  knife.  Another  has  a  revolving  traveling 
knife  shdiug  on  a  bar  parallel  with  a  stationary 
knife  which  acts  as  one  blade  of  a  sh^m. 

Another  foi-m  ban  a  knife  hinged  at  one  end,  which 
descends  on  a  pile  of  paper  with  a  shear  cut.  See 
Card-cuttbr. 

Sanborn's  paper-cutter  (Fig.  S524)  has  a  cast-iron 
frame  which  sustains  the  horizontal  bed  T  upon 
which  the  paper  to  be  cut  is  placed.  Working 
through  Tertieid  alots  or  guides,  formed  in  thenpper 
nert  of  the  tnxm  jnst  mentioned,  is  the  knife-stock 
X  which  carries  the  knife  or  cutter,  tlie  latter  being 
dntaohable,  no  that  wh«ui  retjaired  it  may  be  removed 


for  sharpening.  The  cutter-stock  is  snsiiended 
from  a  horizontal  cross-piece  at  the  top  of  the  frame 
by  means  of  two  toggles  or  swinging-ban,  which, 
when  the  cutter-stock  is  elevated,  as  shown  in  the 
engraving,  occupy  an  inclined  position.  The  cutter- 
stock  is  connected  by  a  pitman  with  a  crank  arranged 
underneath  the  table,  and  rotated  when  the  appara- 
tus is  in  use  by  a  belt-wheel  operating  through  a 
suitable  system  of  gearing,  and  arranged  at  one  side 
of  the  frame ;  this  belt-wneel  being  furthermore  fur- 
nished with  a  suitable  balance-wheel.  The  table  is 
made  adjustable  under  the  cutter  by  suitable  ajipli- 
ancea  worked  by  a  crank,  and  has  a  gage  t  s  r  ar- 
ranged at  one  e(jge  and  in  suitable  proximity  there- 
to, BO  as  to  guide  the  attendant  or  operator  in  r^^n- 
lating  the  position  of  the  mass  of  jiaiter  upon  the 
table  and  in  relation  to  the  cutter.  The  clamp  for 
clamjiing  the  paper  tightly  in  place  upon  the  table, 
previous  to  and  during  the  descent  of  the  cutter,  is 
operated  by  appropriate  devices,  to  which  movement 
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is  given  by  a  hand-wheel  Lf  arranged  at  the  side  <^ 
the  upper  portion  of  the  frame. 

The  mass  of  paper  having  been  properly  placed 
upon  the  taUe  and  underneath  the  cutter,  as  jnst 
obove  indicated,  the  driving-belt  is  shipped  to  tern 
the  driving-pulley  and  rotate  the  crank  X  which 
operates  the  cutter-stock.  As  this  latter  is  drawn 
longitudinally  inward  by  the  action  of  the  pitman, 
the  suspending  bars  or  toggles  are  brought  into  « 
more  or  less  vertical  position,  thus  forcing  the  stock 
and  its  attached  cutter  downward,  and  consequently 
giving  a  compound  downward  and  longitudinal  mo- 
tion to  the  same,  which  insures  the  gliding  cut 
essential  to  the  ]*prfect  working  of  a  machine  of  this 
character.  As  the  crank  completes  its  revolution 
the  pitman  is  of  course  forced  outward,  thereby 
bringing  the  cutter-stock  npward  and  outward  to 
its  original  position,  ppeparatoiy  to  a  repetition  of 
the  cutting  operation. 

Soule's  undercut  nwchine  has  the  knife  below  the 
bed,  and  the  knife  lifts  with  a  shearing  cut  against 
a  pile  of  paper  held  down  on  the  bed  by  a  clamp. 
The  portion  of  the  bed  or  table  outside  the  knife  is 
attacned  to  the  knife-carrier  in  such  manner  as  to 
yield  anfficiently  to  receive  the  part  uf  the  paper 
cut  off.  The  knife  mores  only  far  enough  to  cot 
through  the  paper,  instead  of  passing  through  its 
whole  stroke,  as  in  guillotine  machines. 
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Semple's  paper-cutter  (Fig.  3525)  is  used  for  trim- 
rning  tne  folded  edges  of  books  and  magazines  after 
the  sheets  are  stitched.    Two  bundles  of  books  are 
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placed  on  platform  a  with  their  backs  to  the  stand- 
ards c  c,  and  are  held  down  by  the  screw  A.  The 
platform  is  then  drawn  up  the  inclined  tmck  by  the 
action  of  worm-gear  e,  and  the  sheets  are  brought 
against  the  knife  d  with  a  drawing  cut.  Platform 
a  is  pivoted  to  carrier /,  and  revolves  to  present  the 
top,  Dottnm,  and  sides  of  the  books  to  the  knife. 

Fa'per-en-am'el-ing  Ma-chine'.  In  Fig.  3526, 
the  enameling  mixture  is  thoroughly  stirred  within 
the  chest  A  by  stationary  and  revolving  brushes 
B  C  ;  falling  through  the  diaphragm  D  to  the  cham- 
ber F,  it  passes  through  the  gate  a  to  the  spout  O, 
whence  it  la  admitted  by  the  adjustable  screw-valves 
b  c  to  the  brash-roller  /,  rotating  within  a  cylinder 
having  an  opening  at  its  lower  side,  thi-ough  which 
the  brushes  spre-ad  the  enamel  on  the  sheet  of  paper 
passing  along  on  the  endle.ss  belt  J.  This  la  re- 
volved by  two  cylinders  X  i,  having  tingera  i  i,  which 
clutch  the  sheet  when  presented  to  them,  and  after 
carrying  it  past  the  spreaders  N  and  blenders  P  fall 
and  release  it. 
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Pa'per-feed'er.  A  device  for  delivering  paper 
singly  in  sheets  to  a  jirinting-press,  ruling-macnine, 
envelope-cutter,  paper  box  or  bag  machine,  etc. 

Sheets  are  freijueutly  fed  to  a  press  or  ruling-ma- 
chine by  hand ;  the  \a\e  lies  on  a  feed-boai'd,  and 
the  sheets  are  thrust  forward  against  a  guide  by  a 
slight  blow,  the  grifipers  or  feed-rollers  then  seizing 
the  sheet  by  its  edge  and  carrying  it  over  the  guide 

A  form  of  pneumatic  feeder  has  a  number  of  suck- 
ers exhausted  by  an  air-pump.  The  suckers  raitie 
the  edge  of  the  top  sheet,  when  a  putf  of  air  prevents 
other  sheets  from  following.  The  edge  of  the  lifted 
sheet  is  brought  parallel  with  the  grippers,  which 
then  carry  it  to  the  press. 

One  form  of  feeder  uses  a  revolving  brush,  which 
sweeps  the  top  sheet  from  a  pile  against  guides.  As 
the  pile  dimin- 
ishes in  hight,  it 
is  raised  by 
springs  under- 
neath. 

File-cut  fingers 
to  draw  a  sheet  by 
friction,  to  posi- 
tive grippers  are 
also  used. 

Envelope  and 
paper  -  bag  ma- 
cluues  sometimes 
seize  their  sheets 
byagummedroll-  \; 
er  or  claw.  The 
gummed  surface 

of  the    paper  is  LeUer-FiU. 
utilized   in  the 

subaei)uent  folding  of  the  parts  together. 

Pa'per-aie.  A  device  to  hold  lettere  or  other 
papers  in  a  pack.  Among  the  many  forois  may  be 
noticed ;  — 


1  - 


Temporary  Binder  for  Leiten. 

Fig.  3527,  in  which  the  papers  are  pressed  upon 
p  a  bottom  board  by  a  spnng 

follower  above. 

Fig.  3!BB. 
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Fig.  3528,  in  which  lettem  are  impaled  by  theii- 
edges  Kiid  held  iu  a  ca«e  or  temporary  binder. 

Fig.  35-2d,  iu  which  the  bounls  of  the  files  are 
made  to  fold  together,  and  are  held  at  a  right  angle 
when  opened,  by  a  pointed  brace.  The  follower  is 
pointed  to  a  bar  whose  lower  end  slides  and  clamps 
in  a  longitudinal,  under-cut  groove.    See  also 

P.4PER-CLAMP  ;  LBTTKK-FILE. 

Pa'per  FlooT-cloth.  An  artificial  cloth,  used 
as  a  substitute  for  oil-cloth  for  Soor  covering  and 
other  purposes.  It  usually  consists  of  a  thick  sheet 
or  associated  sheets  of  paper  treated  with  paints  or 
varnish. 

Fig.  3530  is  a  machine  for  converting  two  sheets 
of  paper  into  parchment-paper  by  passing  them 


lig.aGan. 
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through  dilute  sulphuric  acid  and  uniting  them  so 
as  to  ftirm  a  compound  sheet  suitable  for  floor  cover- 
ings, belting,  etc.  The  two  webs  pass  conjointly 
over  the  roller  to  a  second  roller  working  against 
a  toothed  perforator,  which  assists  in  uniting  them, 
this  part  of  the  operation  being  completed  by  the 
rollers  0  0  in  the  acid-box  C  G.    It  is  afterward 


washed  by  passing  between  rollers  in  a  water- 
trough  T. 

Pa'per-^old'er.  A  bone  knife  used  in  folding 
})aper,  folding  siguatui'es  for  sewing  and  feeding 
paper  from  the  harik  to  the  press, 

Fa'por-fold'iiig  Ma-chine'.  A  machine  for 
folding  printed  sheets  pi^pamtorj'  to  binding. 

J.  ^.  Gallaher  completed  a  folding-roacnine  in 
1848,  de|>osited  a  model  in  the  United  States  Patent 
Office,  and  published  a  description  in  the  l>altimore 
"Sun."  It  embodies  a  vibrating  blade,  folding  a 
sht^et  through  a  slit  in  the  feed-table  into  the  bite 
of  rollers,  from  which  it  is  carried  by  endless  bands 
to  a  second  knife  between  a  second  set  of  folding, 
rollers,  and  finally  deposited  in  a  trough. 

Birchall'B  English  patent  of  1847  snows  mechan- 
ism for  folding  the  aneet  by  a  reciprocating  kuife 
into  folding- rollers. 

Black  (English),  1850,  had  registering-pina,  which 
were  vibrated  out  of  the  sheet. 

See  also  Smith's  patent,  November  27,  1849; 
Snow,  October  15,  1850  ;  English  patent  No.  13,315, 
for  1850  ;  North's  patent,  October  15,  1856 ;  Cros- 
by, December  23,  18S6  ;  Smith,  May  19,  1P57  ; 
North,  August  10,  1858  ;  Endriss,  March  8,  1S59, 

Chambers,  1856,  had  registering-pins  to  fit  the 
^   perforations  made  by  the  ]irin  ting- press.  (See 
Point.)    These  pins  or  pointa  are  adjustable, 
and,  as  tlie  folding-blade  descends,  recede  by  a  cam 
movement.  i 

Chambei's's  machine  (Fig.  3531)  is  adapted  to  fold 
large  double-sheet  pa]>erK  The  sheet  to  be  folded 
is  lipi-eod  upon  the  folding-table,  and  the  register 
secured  by  iwints.  The  folding-blade  overhead  falls 
on  the  middle  of  the  sheet  and  carries  it  down, 
doubled,  through  a  slot  in  the  table.  The  blade  is 


Fig-  3f>31. 
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then  withdrawn,  and  a  second  fold  pivpo  the  douHnd 
sheet  at  right  angles  to  the  first,  by  a  blade  below 
the  bed.  The  inside  sheet  is  autnmaticnlly  placed 
in  its  position,  both  receive  their  final  fold,  and  nre 
deposited  in  a  trough  under  the  bed  of  the  ma- 
chine. 

In  a  machine  exhibited  at  the  London  Exiwjsition 


of  1862,  the  Bheets  are  put  singly  by  a  boy  under 
the  points  of  the  machine  in  the  same  manner  as  in 
the  printing-marhine.  A  knife  moving  up  and  down 
takes  hold  of  the  sheet  lengthwise  in  the  center, 
draws  it  through  a  slit  in  the  table,  and  the  first 
fold  is  mndi'.  The  knife  returns  instantly,  snd  the 
sheet  is  taken  by  a  second  vertical  knife,  folding  it 
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at  n^ht  angles  to  the  tint  fold.  Before  tlie  third ; 
fold  18  made  the  stitching  operattoD  commences  ;  two 
needles,  uiondevL  with  nooks,  pBaaing  thnnigh  the 
middle  of  the  aheet  about  an  inch  distant  from  each 
other,  draw  through  the  cotton  unwound  from  a 
bobbin  and  cut  to  the  required  length.  The  sheet 
is  then  folded  a  third  time  by  a  knife  acting  at  right 
angles  with  the  second  one,  which  takes  hold  of  the 
sheet  and  pushes  it  between  a  pair  of  ribbed  rollers, 
whence  it  passes  directly  to  another  pair  of  polished 
rollers,  ana  is  depoeuted  on  the  table. 

Ford's  combination  of  a  foldiug-tnachine  with  a 
printing-press  (1872)  is  arranged  so  that  the  flyer  of 
the  prvsa  will  deposit  the  papers  upon  tapes  inutead 
of  on  the  ordinary  tables,  the  papers  being  thence, 
by  and  upon  the  tapes,  conveyed  to  the  folding  ap- 
[ttratUD,  and  there  folded  as  rapidly  as  they  are 
printed.    See  Folding- MACHINE. 

Pa'per-gaga.  (Printing.)  An  instmment  for 
measuring  the  type-face  or  meagure  of  printed  matter 
and  the  width  of  nukrgin.  It  is  usaally  a  squared 
stick  on  the  sides  of  which  are  nombmd  coluoms 
of  the  different  sizes  of  tvpe. 

Fa'per-^iang'inB.  The  art  of  covering  walls  with 
decorated  paper.    The  sheet  of  paper  is  unrolled, 
cut  to  a  proper  leogth,  tlie  edge  trimmed,  a  coat  of 
paste  applied  to  the  bock  and  one  end  of  the  piece 
attached  to  the  upper  [Kirt  of  the  wall,  the  lower 
part  hanging  suspended  thereby ;  the  workman  then 
lightly  dabs  the  face  of  the  ]>aj)er  with  a  cloth,  com- 
mencing at  the  top  and  working  downwardly  until 
he  rescnes  the  bottom,  causing  its  adhesion  to  the  j 
wall  and  insuring  a  smooth  snmce.  When  the  wall 
hns  been  covered  in  this  way,  a  narrow  slip  is  pasted  I 
around  its  upi>er  alge,  concealing  the  ends  of  the  ' 
pieces  and  serving  for  ornament. 

The  name  is  derived  fmm  the  tapestry  hangings, 
for  which  it  forms  a  substitute. 

The  art  orifpnated  in  China,  where  it  has  been  in 
use  from  time  immemorial.  England  appears  to  have 
been  the  iirst  European  country  into  which  it  was  in- 
troduced; I^yer,  1634,  having  obtained  a  patent 
for  a  velvet  paper  surfaced  with  a  short,  dyed,  wool- 
en nock,  which  adhered  to  figures  printed 
Flj.  8582.  in  glue  on  the  paper.  This  invention  was  also 

/\    claimed  by  several  Continental  iuventora. 
^    \      Among  the  kinds  of  paper-hangings  may 
I        I  be  cited ;  — 

That  simply  printed  in  oolors  by  stencils, 
blocks,  or  cylinders. 

Flock  paper,  having  a  thick  covering  of ' 
woolen  stun,  chopped  fine  and  dyed.  This 
adheres  to  the  ruciuired  portions,  which  are 
printed  in  glue. 

^letollic-dust  paper,  in  which  flattened 
sppcke  of  metal  are  canwd  to  adhere  to  the 
figures  on  the  paper.    See  Wall-papeii. 

Pafper  Hot-preaa.   This  wad  inventeil 
by  TiimbuU  of  Kngiaiid,  who  adaptM  the 
pri>ss  then  used  for  (lacking  and  liot-prcssing 
cloth  to  the  purpose  of  hot-pressing  jwiwr. 
Noticing  the  damp  and  uneven  character  of 
the  printed  worfc,  he  placed  some  circulars 
lietwcen  the  hot  iron  plates,  and  brought 
down  the  heavy  screws  upon  them.   He  then  ' 
started  the  busbieas  wmch  hie  descendants 
retain.  I 
Pa'per-knife.  A  blade  of  ivory,  mother- 
of-pearl,  or  bone,  used  in  cutting  leaves  of 
IxKiks,  folding  sheets  of  paper,  etc.  I 
The  illutitration  shows  one  with  an  ivory  ! 
blade  riveted  to  a  tang,  which  is  socketed 
in  a  vulcanite  handle.  ' 
Kmtfi.     Pa'pBMuak'ing  Bffa-<ihlne'.  Tlie  his- , 


tory  of  paper  is  considered  under  the  caption  Papeu 
(which  see).  The  making  of  paper  by  matminery  com- 
menced near  the  close  of  the  hut  century.  Previous 
to  this  time  paper  had  been  made  in  hand-molds  of 
wire,  which  molds  were  mwXa  by  hand  of  wires  luid 
parallel  and  secured  at  intervals  bya  fine ^vire binding. 
This  could  be  readily  made  of  sufficient  size  for  such 
sheets  as  were  then  required,  and  the  paper  of  that 
day  shows  by  its  margin  the  mark  of  the  deckle. 

The  following  will  indicate  the  succesKion  and 
dates  of  the  inventions  in  ihe  line  of  paper-making 
machines.    Some  collateral  points  of  interest  are 
also  noted:  — 
1760.  WoTBo  pkpMMiuddBliitNidnMd  bvBaikenrUla. 

1769.  Thi»  rm^M^nr,  ^ntmHll■^■^^  lt,to  l^^^fiij  ftufm  Hrflm^j^ 

wbere  it       Invented  about  17fiO. 

1790.  The  practice  of  bluing  pkper  la  Hid  to  have  origiuKted 
aboat  ttais  tiine  from  tbe  ciKumstaitra  of  &n  English  pspeiv 
moko'i  wife  having  aocidentaUy  dropped  her  blue  bag  Into 
•omepnlp  in  an  adTsnced  itata  of  preparation. 

1796.  LouIb  Kobert,  a  workman  in  tbt-establlahment  of  IHdot, 
at  gmoat,  Pmnw,  announced  that  be  had  JI«covered  a  waj 
of  makluE  iiheeta  of  paper  of  latge  Rite  by  tnarhinenr. 

1799.  Paper  Id  an  endleaa  web  actually  made  by  Robert. 

1800.  8,000  ftBDca  awarded  by  the  Frmcb  KOTemment  to 
Robtsrt  toe  his  Inventlou,  and  leave  granted  him  to  take  hii 
working  model  to  England 

1801.  John  Qamble,  aa  Englishman,  who  had  accompanied 
L.  iyidot  ttom  Paris  wltb  Robert's  mM-htnn^  obtalowl  a  patent 
therefor  In  England. 

Matthias  Koops  made  paper  from  atiaw,  wood,  and  other 
vegetable  matters  without  the  addition  of  other  paper  itufT. 
lie  also  discovered  a  process  (or  extnctlng  Ink  Ihim  old  paper. 

1803.  Bryan  Donkin  producwl  a  self-acting  paper- machine 
on  fiobert's  plan.  He  had  been  emplotyvd  by  uUot  and  Oamble 
for  this  purpose,  aitd  mw/mu  to  taan  made  gnat  Improveinenta 
on  the  original. 

IBOl.  IbniT  and  Sealy  Fonrdilnler  of  London  pnrohaaed  the 
patents  of  Dtdot  and  Qamble.  From  the  Improvenutntji  made 
under  their  ani>plces  and  their  roanufiutnre  of  it  on  an  exten- 
tdvoBcale,  it  received  the  oame  of  Foordrinier  machine,  by  whkh 
It  U  geaoTally  known. 

1SU5.  DonKln  altered  the  position  of  the  cylinder*,  and  by 
dispensing  with  the  upper  web  slmplifted  the  nuKhlne  and 
enabled  It  to  perform  a  greater  amount  of  work. 

1H06.  Francis  Quy  of  Baltlnum  obtained  a  patMit  for  paper 
earpetlng- 

1809.  The<^y11ndflriBacUnelamtMbrDlckauoB,anXng- 
Ush  paper-maker. 

1817.  High  gUdng  inttodoeed  by  Heath ;  alio  English  card- 
board mauufiuture. 

1819.  The  London  Society  of  Arte  and  Uannbctures  awarded 
thirty  guineas  to  Mr.  Finnley  for  the  Invention  of  Ivory  paper. 

1821.  T.  B.  Crampton  in  Eu^ud  obtained  a  patent  for  dry- 
ing and  finbhlog  paper  by  means  of  a  cloth  against  baited  cyl> 
fnders,  and  the  appllcmtlon  of  a  pair  of  sheara  to  cut  the  papw 
Into  suitable  length*  as  it  issued  from  the  machine. 

1826.  Caoran  In  France  applied  the  system  of  rareiying  the 
air  beneath  the  web,  UK>d  in  the  Dickenson  cylinder  machine, 
to  the  Fourdrinler  machine. 

1827.  Canson  Invented  a  method  of  eiilng  pulp  In  the  vat, 
using  wax  as  a  basts ;  Dekambre  In  the  same  year  employed  a 
slie  having  rosin  as  a  basis ;  and  Obry  conceived  the  plan  now 
generally  iidoptcd  in  Franco  of  uring  rosin  and  alum  Ulxsolved 
fn  a  solution  of  soda  and  combined  wiUi  potato  starch,  for  the 
samcpurpoN. 

1S28  George  DIckcnmn  patented  an  improvement  In  paper- 
machines,  coDsUting  in  giving  an  up-and-down  movement  to  the 
piper  Instead  of  the  shaking  lateral  movomont  Imparted  to  the 
wire  web  of  the  Fourdrinler  machine,  which  tended  to  form 
longitiuUnal  ttreaks  or  ribs  In  the  pi^wr. 

A  similar  contrivance  was  also  Introduced  by  Donkin. 

1S28.  ^rofbaaor  Cowpcr  patented  In  England  a  paper^nttlng 
nwchine  which  served  as  n  baiiiit  Ibr  subsequent  ImproTementS. 

Richard  tV'nterman  and  O.  ^V.  Annls,  of  Providence,  R.  I., 
patented  a  method  fbr  maklngdouble  papc-r  by  bringingasheat 
previouiily  fbmied  In  contact  with  the  stuff  on  the  belt  and 
paiwlng  both  between  press-rollers  i  any  number  of  Ihli  t  imisiM, 
It  was  claimed,  might  be  comblDed  In  this  way. 

Crompton  and  Miller  patMited  amathodof  outllnRaDeDdlaM 
web  of  paper  lengthwbe  by  maaai  of  revolving  Uadsa  on  a 
rotary  shaft. 

Mason  Hunting,  of  IVatertowii,  lion.,  pataoUd  an  improved 
top  prvss  roller,  adjustable  m  as  to  form  paper  of  any  desirsd 

tliic-kness  by  a  single  operation. 

Mantden  H<Uldock  of  New  York  obt^ned  a  patent  fbr  a  ma- 
chine for  making  paper  by  dipping,  as  in  the  hand-process 

1829.  Vr.  Doblt,  of  East  Uartlbnl,  Conn.,  jwlentcd  a  machine 
for  cleansing  and  preparing  ragu  for  ufe  In  paper-stock. 

Iimac  Saunderaon,  of  ftlilton,  Mass.,  patented  a  horhontal 
whirl-wheel  and  shMt-lbnnIng  rollers  in  connection  with  ttM 
^Undat  machine,  to  cause  a  more  unlfonn  biting  of  tbo  fiber*, 
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Injure  eqiultt;  of  Btnnxth  Id  both  dlracUons  of  the  jKper,  Mid 
•Dablfl  thicker  pMpen  to  be  maite. 

Beubon  Fftlrchlld,  of  Trumbull,  Conn.,  patented  %a  aititatar, 
ft  ■emtclreulu'  crIlnUer  Id  the  rat  TlbratiDg  tnuureraely  U>  the 
making  cyltDdor,  fur  the  same  pDrpooe. 

Thomas  Cobb  of  BnclaDd  patentad  a  method  of  tlntlog  paper 
and  emboulDg  It  dunnc  the  prorMi  of  nmlEtdg  bjr  mmiik  It 
IwtweeD  engraTod  lolltn,  alio  nurfiuingiiftpar  With  ilikiTiilvet, 
or  other  fkbrlc. 

1830.  A  sheet  of  paper  ISpM  (bet  Iodk  aod  i  feet  wide  «u 
manufkctured  at  Whitehall  HUl,  Derbyabin!,  KnglBDd. 

Richard  IboUoa  p^ilented  a  devlre  for  •ep.iratiDg  thxD  the 
*tuff  the  kDote  which  hod  pasiied  the  straiDnr.  These  had 
prcTioiulj  been  idcked  out  by  baud. 

Id  Bnglaod,  John  ilall  pabeuted  a  mode  ttfiniroduelng  water 
to  the  vat,  bT  wUeh  «  eonildeMble  j^wmutc  was  efbclod  on  the 
exterior  of  tne  eyUadar,  ouidng  ttw  pulp  to  adfaora  toon  flrmly 
thereto. 

John  Wllk*  added  a  peribntad  efllnder  to  the  Pounlrinlar 
machine  to  ficlllUle  the  eicape  of  w»ter  fmn  the  web  previous 
to  its  puMge  through  the  preuhig-rolls  i  and  Dickenson 
patented  a  machine  tbr  fhrmlDg  a  double-iveb  paper  by  uniting 
the  web  In  prooess  of  Ibrmation  vith  a  sheet  piei^ously  formed. 
Thomas  Barratt  obtained  a  patt'nt  for  a  means  of  impt«s8lng 
the  water-mark  and  maker's  name  In  contlnuooi  paper,  so  as 
lo  resemble  that  made  by  hand  Thomas  and  Woodcfick,  of 
BrattleboTO'i  Vt.,  patented  a  pulp-dresser ;  and  Thomas  QUpin, 
of  Philadelphia,  a  paper-calendering  appantus. 

1631-  J  J-  Jaqulr  obtained  a  patent  Ibr  making  contlnaons 
p^per  with  irire-miirks  similar  to  hand-made  paper. 

Edward  Pine,of  Croy,  and  K  N.  Fonrdrlnlerintentedappara- 
tu*  for  cutting  coDtlnuona  paper  into  lengths  ;  aDd  Tnmer,  a 
•traiaer  designed  to  supersede  the  agitaUog  Tat  of  the  Four- 
drloier  machine.  Carrll,  of  Haneheeter,  Conn.,  patented  a 
screen  with  fans;  and  John  Ames,  of  Springflela,  Uasa,  in- 
troduced a  wire  cylinder  for  the  purpoM    cieanMng  nge. 

18S2.  James  Sawyer,  of  NewbiU7,Vt.,  InreDtAd  aplston pulp- 
strainer  I  John  Ames,  a  riilng-maolilne. 

18S2.  O.  ff.  Turner,  London,  Bnglattd-  Improfed  mode  of 
applying  an  wdlM  wtn-web  lik  a  papn^maehuM ;  also,  mod* 
of  pawing  tba  pspar  thnogh  » traogb  of  riM  botwom  two  md- 
leufelu. 

1858.  Brown  and  Helntoah,  Aberdeen,  Scotland.  HoUow 
perforated  mold,  covered  with  felt,  to  which  the  pidp  k  caused 
to  adhere  by  rarebetion  of  the  contained  air. 

1868.  Huchine  patented  In  Engbuid  for  preparing  wood  for 
Dtaklug  paper. 

1366.  Uoraco  W.  Peaslee,  Maiden  Bridge,  N.  T.  Drying  cyl- 
inder for  pAper-maohtnes,  comprising  spiral  tubular  heater, 
noH'^onductlng  cjllndcr,  and  exterior  metallic  casing. 

T.  0.  Balcom,  Bedford,  Jtlass.  BerolTing  pulp-tub  with 
grooved  grindli^  roller  rotated  thMeIn  at  a  ditfervnt  iWe  of 
■peed. 

Thomas  Undsay  and  Wm.  Oeddes  of  Connecticnt.  Varying 
the  width  of  paper  while  the  macltlne  is  In  operation  by  fortnlog 
the  trough  wnlch  delivers  pulp  to  the  web  In  two  parts,  sliding 
cne  over  the  other  and  varying  the  dlitance  ap.vrt  of  tlie  dtM*- 


The  Founlriiiier  luachine,  as  improved  Bryui 
Donkin  and  subsequent  inventors,  u  illustrated  in 
Fig.  1,  Plate  XXXVII.  That  shown,  built  by 
George  Bertram  uf  Edinhui^gh,  is  wh»t  is  known  as 
an  8U-inch  macliine,  that  ia,  the  endless  web  of  wire 
cloth  on  which  the  pulp  flows  ia  80  inches  wide  and 
33  feet  in  length,  cajole  of  fonning  paper  over  4 
feet  wide  after  trimimug  the  edges,  and  oi  iodefiuite 
length.  The  whole  inachiue  is  aboat  68  feet  long. 
The  operation  b  as  follows  :  — 

Palp  thna  the  beattug-ey  Under  Is  admitted  to  the  chest  a 
tbton^  a  stnincr  b,  condstlng  of  a  sheet  of  ntetal  tltrMiglt 
;  which  strips  are  cnt ;  It  to  hen  constantly  agitated  by  a  stirrer 
I  c,  and  to  caused  to  flow  Inta  a  Mcond  and  tmaller  clumber  pro- 
I  vlded  with  a  similar  stirrer,  which  delivers  it  (after  paarlng  over 
a  chaimeled  plate  by  which  extraneous  matters  of  greater  sp»- 
ciJic  gravity  than  the  pulp  are  arretted}  on  to  the  endleM  win 
web  or  apron  d ;  to  thto  a  aliakiog  movement  to  imparted,  dis- 
tributing the  pulp-llher  evenly  over  its  surbce.  It  to  rappoTted 
on  a  Mriea  oF  small  rollers,  and  the  width  of  the  paper  it  gov- 
erned hy  deckle-stiape  e  at  each  olde,  which  are  carried  by  roll- 
era//,  their  tension  being  regutoted  by  the  arrangrmcnt  showB 
at  g.  A  to  a  varuum-Lox  Trom  which  the  elr  to  partially  ex- 
bauftcd  byaset  of  alr-pumpti, and  which  withdraws  in  put  the 
mototure  Sram  the  paper  as  It  pastes  over  the  box.  It  to  thvt 
carried  between  the  clath-ruvered  rollers  i  i,  by  the  lower  one 
of  which  and  the  rollers  jjj  the  wire-apron  tctam*  to  rtcriva 
afVesh  mpply  of  pulp,  tne  neper  being  iransferrtd  to  the  blan- 
ket felt  i;,  which  conveys  (t  io  the  prcsa-rolto  /  I ;  these  are 
solid,  and  over  the  upper  one  to  a  thin  edge-bar,  which  iwuovas 
adbeting  particles  of  fiber  from  the  roll,  and  aUo  serve*  lo  ar- 
rest the  progrers  of  the  paper  should  it  stick  to  tfac  roll,  thns 
picventlng  uijitry  to  tbe  blanket.  Thete  nlto  are  adjuled  in 
thtir  leamgs  by  tbe  screw  m,  so  as  to  exert  greater  or  less 
prwsure.  Ttw  blanket  then  conTe>'t  the  iliect  to  a  pnition 
where  It  may  be  rectlved  by  the  rccond  precs-roitcre  n  it.wbtcb 
Ihrther  oompreM  and  expel  the  mototum  frora  it,ard  the  blan- 
ket ntnrai  by  way  of  the  rollers  o  o  a  to  the  point  whrncc  it 
set  out.  Alter  pairing  the  pfCM-rolls,  the  paper  to  received  on 
a  second  endlew  blanket,  which  carries  It  to  the  first  of  a  seriee 
of  steam-heated  cyllndere,  1  2  8  4  6,  between  which  it  to  par- 
tially ditod  and  conveyed  between  other  prewure-rollefv  t,  sitd 
thence  to  a  rerond  set  of  dtTinc-cyllndeis  6  T  8.  whence,  after 
being  rol|i»cted  successively  to  the  preiaing  and  stretching  ac- 
tion of  tlie  rolls  pp,  It  to  delivered  on  to  the  cylinder  or  reel  /. 
Rq^tering  mechanism  Indicales  when  a  eertalD  quantity  Iiaa 
becD  delivered  od  to  tbe  reel,  which  to  then  removed  andaftceh 
one  substltuted- 

Tho  number  of  drying-cylinders  In  a  machine  of  thto  clam 
may  be  Indefinitely  increased.  In  some  eases  more  than  100 
are  emploj^ed,  tbe  object  being  to  allow  tbe  iUng  material  to 
become  thorou^ly  incorponttd  and  to  fonn  a  pmncl  i 
b  ling  hand-told  paper  In  quality. 


1B60.  U.  L.  Keen,  Roger's  Ftad,  Pa.  Faper-stoek  boltor  for 
ligneous  matters.  | 

Martin  Nlion,  Philadelphia.  Boitor  for  traatins  papwHrtoek  > 
under  preMure  by  the  acuon  of  apword  enrmit  of  stoom  and  ' 
downward  current  of  hot  alkaHne  solution. 

Crocker  and  Uarsbal,  lAwnnee,  Mass.  ComUnatlon  of  < 
drying-cylinders,  mototwtilng  ^ipaiatns,  and  ealendarroUs  Ibr  ' 
fintohing  piper.  ' 

1860.  Jordan  and  KIney  (rslsatied  patent).  Confeal  grinder  ' 
and  case  having  Induction  and  eduction  pipes  Ibr  ng«  and  i 
rise. 

C.  S.  Buchanaa,  Ballaton  Spa,  N.  T.  Botaryboltorwithinrl-  ' 
indrical  coDceDtrle  stnlnMsnd  liollaw  tmnoKMU,  ftw  traatlng  i 
paper-stock. 

Geltton  Sanford,  New  Torii.  Pnlper  with  conical  ribs  and 
■mated  rubbcn. 

A.  Randel,  New  Tork.  Rag-machine  with  dlfflerential  n>Ilt,  j 
ahredding  cylinder,  and  spiked  concave. 

A.  S.  Lyuian,  New  Vorfc.   Separating  fibrous  matters  by  \ 
mt^ttng  them  In  a  cloec  vessel  to  the  action  of  an  apparatus  ! 
for  beaUng,  rubbtog,  grinding,  or  picking,  and  water  at  high 
temperature  and  preMun. 

1B63.  B.  Q.  Rutludgc  Dayton,  0.  Creating  a  current  In  the 
vat  in  the  diiccticin  of  tne  pulp-cy Under. 

J.  P.  Jones.  Means  for  conveying  away  water  ftom  the  in- 
terior of  the  making  cylinders  through  ImmIow  Joumato- 

John  Cowpcr,  England.  Rw-min  comprising  endtom  IMer 
which  foeds  the  material  to  fluted  rolleiB  tliat  ddiver  U  to  a 
toothed  rotating  cylinder. 

J.  V.  Jones,  Rochester,  N.  T.  Hschine  by  which  a  number 
of  continuous  webi  tnaj  be  made,  or  tbej  nutf  be  united  to 
fonn  puteboard. 

M.  L  Keen,  Rnger's  Pord,  Pa  Pulp-boDer  with  petAnated 
dtopbragtn,  dlncbarge  pipe  and  valve  for  blowing  ont  tba  con- 
tents under  prMsure 

Ladd  and  U'alsh,  New  York.  Boltor  tbr  treating  flben  witii 
or  without  alkali,  having  a  perforated  dtophngm  for  kaeplug 
tbe  mass  saboerged  dutin;  the  process. 


Dickenson's  patent  of  1817,  improvement  on  pat- 
ent of  1830,  is  for  an  aiTangcment  so  that  the  upper 
side  of  the  double  sheet,  that  which  has  not  been  in 
contact  with  the  wire  grating  of  the  making-rylinder, 
ahidl  be  Imnight  in  contact  w  idi  the  tnebdlic  press- 
roll,  and  in  ttie  use  of  an  exhaiut-troiigli  between 
the  lirst  and  second  preas-roUs. 

In  llg.  S,  Piste  XXXTII.  ,a  are  tbe  two  maUiiMyUndm ; 
b  V,  the  cottcblng-roUi^  Prom  these  tlic  paper  to  t&en  by  tbt 
eadtoM  Mt  e  to  Um  flnt  preso-rotto  rf,  wltete  it  to  sllgtatlr 
preseed  between  the  tUt  c  and  snother'fttt  r,  wblcb  rcTolvea 
around  the  upper  prese-roll ;  tbe  paper  to  then  detached  from 
the  first  felt  and  led  upon  another  rndlcss  felt  /  which  cond arts 
it  to  the  secood  press-roUs  g  g,  when  it  to  flutber  stlghtlj 
preesed,  and  after  pasriDf  over  tbe  gnide-rolto  A  A  to  carried  to 
the  third  set  of  roll*  1 1,  wltere  a  greater  pressure  to  taniMitcd, 
and  thence  to  tbe  steom'heated  cylloden  j  f,  where  it  to  dric*! 
and  Bnally  wound  upon  the  reel  k.  t  \a  tbe  cxhaust-tnngh ; 
It  is  connected  by  a  pipe  witb  an  air-pump,  and  has  rollers 
supporting  the  paper  passing  over  It  on  loiigltudinal  partilfcM 
adjuntable  to  tlic  width  of  the  paper. 

In  the  same  patent  Dickenson  dcecrilM  a  modification  of  lito 
machine  fbr  making  triple-webbed  paper,  Uie  thee  conritting  of 
a  ready-4Bade  sheet  wound  upon  a  reel  to  which  the  otiterswcra 
appUeddntlng  their  Joint  pewsge  between  tba  pui  luBs. 

In  Scanlan's  paper-making  machine,  the  cylinder 
iind  Fourdrinier  machines  are  combined  for  the  pur- 
pose of  making  a  double-webbed  paper.  The  two 
weba  may  be  <»  difTerent  texture  aiiil  color. 

In  Pig.  8,  Plate  XXXm 
a  «*,  fkamework  of  Pourdritder  A  A,  rollen  boMath  On  win 
■ochlua.  i^rouc. 
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Fourdrinier  Paper-making  Machine. 
(Flat  vxb.) 


TEBOARD  IfACBIKES. 

Seejnfelia*. 
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PAPER-MOLDING  MACHINE. 


1625  PAPER-MOLDING  MACFIINE. 


4  'I,  apron-rollcn. 

t,  KUlde-roller. 

/,  ilghteDlngHKillar. 

J,  Mucher. 
,  sheet  of  paper. 
I,  flrst  felt. 
k,  UKhteaiog-roHer. 
I,  guide-roller. 
m  m,  first  preu-rollen. 
N,  pulp-nt  of  cyUnder-niB- 

chiiM. 
(^  making-cjIiDdar. 
py  coucher. 


q,  cone  her- flvine. 

r,  making- &lt. 

12  3  4.  making-felt  roller!. 

6  6,  tighten  Ing-rollen. 

7,  ■qneedng-ruUen. 

S,  futt-ITMlHr. 

t,  siiower  vnt«r>plpa, 

u,  Urip-Wiiter  guud,  heated  tqr 

Bteau  from  =  s. 
t,  junction  fflt 
X,  ga\Ae-Ta\\vT  for  sheet, 
y  y,  second  pimure-rollert. 


The  two  webs  pass  from  ench  machine  in  tlie  direc- 
tion indicated  by  the  arrows  between  the  rollers^  w, 
and  are  united  by  the  pressing-rollers  m  m,  the  final 
pressure  being  given  by  the  rollers  y  y. 

The  advautsges  claimed  are  that  a  less  quantity 
of  pulp  may  be  nsed,  requiring  a  less  vacuiim  under 
the  wire  apron  of  the  FourdriniiT  machine,  and 
causing  less  strain  upon  it ;  that,  the  backs  of  the 
two  sheets  being  united,  an  equally  hard,  smooth 
fafie  may  be  fonned  on  each  side  of  the  paper,  and 
that  any  defective  parts  in  either  sheet  are  covered 
by  the  other. 

Either  the  cylinder  or  Fourdrinier  part  of  the 
appuatiu  may  be  separately  used,  if  required. 

Id  Jonea's  pasteboard  machine  (Pig.  4,  Plate  XXXVII.)  the 
web  (bnned  t>j  Uie  flrat  cylladen  at^  pasM*  the  rolls  1 1,  and 
lint  prasB-rolls  m' m',  and  is  united  betireen  ttw  roUii  P  0  with 
the  web  fonned  b;  the  second  pair  of  cylinders  at  a'  \  the  com- 
bined web  p«a.-<oa  through  the  rolls  m>>n), and  Is  united  between 
P  I>  with  the  third  web  formed  by  the  cylinders  at  a',  and  soon, 
soceewlTely  taking  up  the  webs  fonned  by  each  pair  of  cylinders 
nntil  the  combined  sheet  pasnes  through  the  press-rolls  P  P, 
and  is  eonducted  through  an  opening  la  the  floor  above  to  the  i 
prcAS-rolls      mJ,  which  convey  It  to  the  drying-cylinders  /t'  p', 
fit  qi  and  cslendnlng-rolls    s*,  etc.,  on  emerging  ftom  which 
It  Is  carried  between  the  floal  set  of  calendering-roUa  t'  to  C, 
mad  thence  to  a  cutting  apparatus  consisting  of  a  fixed  knlfl- 
aad  a  vertically  reciprocating  knife  workiug  In  gnidea  II)',  which 
out  It  Into  sheets.    These  are  delivered  singly  by 
an  endless  band  y  on  to  a  fly  which  deposits  (hem  one 
by  one  as  Uet  as  cut  on  a  receiving-table.    Each  of 
the  webs  which  combine  to  form  the  board  may,  If 
desired,  be  kept  enttmly  separate  from  the  others, 
by  winding  on  the  rolls  q  q  after  passing  through 
iU  own  preM-roller* ;  or  the  thickness  of  the  board 
may  be  varied  by  connecting  together  two,  three, 
or  moK  of  the  webs  lodepcnilently  of  the  rest ;  or 
some  of  the  making-cylinders  and  couchera  may 
be  thrown  out  of  acuon. 

Field's  machine  (llg.  6,  Plate  XXXVII.)  Is  of  the  cylinder 
class,  and  an  endleM  wire  belt  U  employed  In  combination  with 
an  endless  felt,  a  Is  the  vat,  b  b  the  making-cylinders,  c  c  the 
couchers.  The  web  paning  between  the  cyltiider  and  coucher 
is  maveyed  on  the  under  side  of  the  felt  d  to  the  nqueaing-rolls 
( f,  the  lower  one  of  which  Is  arranged  to  the  left  of  the  upper, 
•o  that  the  water  expressed  (tam  the  web  may  not  flow  back 
and  remove  the  palp  from  the  felt.  The  web,  thua  partJilly 
dried,  puses  untter  the  wire-cloth  and  between  the  prenure- 
rolls  k  tj ;  the  final  pressure  being  applied  by  the  rolU  o  a. 

This  invention  is  pirtlcul&rly  designed  for  manufacturing 
straw-boird  and  other  thick  papen. 

In  HirrU's  double-cylinder  machine  (Fig.  6,  Plato  XXXVII.), 
the  left  couching- roller  a  is  placed  at  the  loft  of  the  maklng- 

Srlinder  b,  a  gaute-covered  roll  e  and  solid  roll  h  receive  the 
agle  web  from  the  right-hand  cylinder  'i  and  coucher  a',  ftom 
whence  It  puses  hj  the  apron /between  the  left-hand  cylinder 
A  aad  coucher  a,  and  is  united  to  the  web  formed  thereon. 

Vertical  agitators  w  are  provided  at  each  end  of  the  tank  n, 
inatead  of  borlaontal  agitators  betweea  the  maklng-oylinders, 
as  la  the  eomnKm  oMutnictloa. 

Pa'por-mold'InK  Mk-ohina'.  One  in  which 
paper-pnlp  is  molded  to  the  fonn  required,  the  shape 
bemg  afterward  dried.  The  object  is  then  finished  by 
sizing,  vaniishing,  painting,  or  what  not,  according 
to  its  purpose. 

Bron-n  and  Macintosh,  English  patent  14,131  of 
1852,  describes  a  mode  of  making  paper  and  articles 
of  paper  in  hollow  molds  or  frames  with  pi>rraeable 
suriacea,  and  within  which  a  partial  vacuum  is  ob- 
tained. The  mold  has  preferably  a  covering  of  felt, 
upon  which  the  fiber  is  deposited  while  the  water 
passes  through,  and  this  felt  is  remove<l  from  the 
former  with  its  deposited  paper  envelope. 


Am  alaoAnerisanpateat  of  French  and  Frost,  1866;  Bnm 
and  Smith,  1861 ;  OUIIdd,  186S. 

Fig.  8533  illustrates  the  principle  of  action.  A 
former  of  the  shape  required  —  iu  this  case  a  rec- 
tangular lamp-shade  —  is  made  of  wire-gauze  0 
fitifiened  with  internal  strengthening  plates.  The 
figure  shows  a  mold  B  with  a  hollow  handle,  con- 
necting by  a  flexible  tube  with  an  air-pump.  The 
pulp  is  collectedupon  the  foraminons  surface,  through 
which  the  water  passes  as  the  air  is  exhausted  from 
the  interior  of  the  former.  The  sheet  of  pulp  is  dis- 

Fig.8588. 


charged      the  internal  pressure  of  air,  tiie  pnmp 

being  worked  as  a  compressor.  The  fiber  of  slightly 
felted  pulp  is  received  from  the  former  by  a  felt  cap 
which"  fits  upon  the  film,  and  is  from  it  transferred 
to  a  block  on  which  it  is  dried. 

The  machine  just  described  depends  upon  an  ex- 
hausting ur-pump  to  draw  water  through  the  meshes 
of  the  wire-f^uze  which  detains  the  fiber  of  the  pulp, 
and  the  thickness  of  the  film  of  pulp  will  depend 
upon  the  thickness  of  the  pulp  and  the  rapidity  and 
duration  of  the  stream  of  water  passing  the  wire- 
gauze.  The  compression  system,  in  which  a  quantit}* 
of  pulp  is  driven  through  the  meshes  of  a  fomer  on 
whose  surface  the  fiber  collects,  has  also  been  re- 
peatedly tried.  A  third  plan  is  that  in  which  a  dis- 
placing plunger  descends  into  a  molding-former  and 
<1rives  out  tiie  water,  compacting  the  pulp  against 
the  sides  of  the  fm-mer. 

Fig.  3634  is  a  machine  for  pres-sing  and  compact- 
ing the  mohlMl  article.  The  rigid,  perforated  frame, 
with  the  article  fonned  in  paper-pulp  upon  it,  is  re- 
moved and  placed  beneath  a  die  which  expresses  the 
water  from  the  pulp. 

In  another  machine,  the  blanks  an  made  i^*om 
jiaper-pulp  in  sha^  suitable  for  forming  boxes,  etc. 
Tho  creases  made  in  the  blanks  facilitate  the  bending 
into  form,  and  the  notches  in  tlie  comers  obviate  the 
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Fig.  8584. 


Fnafar  Artidei  o/mUtd  Pm^. 


necessity  of  cutting 
into  shape.  See  also 
KinibairHuateut,186S. 

In  Smith's  niacbine, 
1868,  the  papcr-puIp 
box  is  inaUe  by  tlie 
.sudden   descent  of  a 

Jiluiiger  into  a  per- 
orated mold,  which 
has  a  permaQent  iiei- 
fomted  lining  and  re- 
movable bottom.  The 
plunger  is  constructed 
to  automatically  admit 
air  beneath  its  tower 
end  just  previous  to 
its  withdrawal  from 
the  cavity  of  the  com- 
pleted box  or  other 
hollow  article.  The 
bottom  drops  to  dis- 


chatge  the  molded  box. 

LeciJire'a  machine,  December  8,  1868,  is  designed 
for  the  formation  of  hollow  pa[)er  ai-ticlea  from  paper- 
pulp,  and 'operates  hy  employiug  over  a  (lervious 
former  a  column  of  thin  pain,  which  in  liight  several 
times  exceeds  the  hight  of  the  article  to  be  made. 

The  pulp  is  condensed  on  the  former  and  the  wa- 
ter expelled  therefrom  against  the  atmospheric  press- 
ure by  covering  the  pulp-covered  former  with  a  close 
vessel,  and  admitting  air  under  pressure  within  the 
fortmr.  The  paper  la  removed  from  the  cap  which 
received  it  from  the  former,  and  tivnaferml  to  a 
receiving  block  by  covering  the  block  wit^  the  cap 
and  admitting  an  air-blast  into  the  latter. 

P»'per-mu»'Un.  {^FabHc')  Glazed  muslin  used 
for  lininffs,  etc. 

Pa'per-per'fo-rat'ing  Ma-ohlne'.  1.  A  ma- 
chine for  perfomting  pa[)er,  as  with  postage-stomiis 
in  sheets,  to  make  a  weak  line  whiui  may  enable 
them  to  be  separated  by  tearing. 

2.  {Telegrajihij.)  A  machine  to  perforate  strips 
of  paper  acconling  to  a  code,  the  holes  allowing  the 
circuit  to  be  closed,  so  that  the  circuit  may  be  made 

ns.8683. 


EtUiton^t  Ppfmiting-ttaekine. 

and  broken  in  a  given  sequence  to  indicate  charac- 
ters. Eddison's  machine  for  this  purpose  is  shown  at 
Fig.  S535.  a  is  the  machine  ;  b,  a  portion  of  a 
strip  perforated  for  the  use  of  an  automatic  telegraph- 


ing apparatus.  A  range  of  finger-keys  is  jirovided, 
and  also  a  range  of  slide-plates  operatuig  upon 
jiunches.  A  presser-lever  is  connected  by  a  ewn  with 
each  finger-key,  and  contiguous  thereto  are  projec- 
tions upon  such  of  the  slide-plates  as  are  to  be  actu- 
ated by  the  said  finger-key  ;  thereby,  on  striking 
the  finger-key,  the  proper  punches  are  actuated  to 
punch  the  perforations  necessary  for  the  message 
complete  ;  and  on  releattlng  the  fiuger-key,  the  paper 
is  drawn  along  the  proper  distance  by  a  peouuar 
feeding  mechanism,  and  the  perforations  are  made 
in  two  lines,  so  that  where  three  or  more  perfora- 
tions are  placed  triangularly,  a  lon^  pulsation  may 
result  from  the  metallic  connection  being  mode 
through  these  iterforations  successively,  the  contact 
being  made  titrough  the  second  perforation  before 
ceasing  through  the  first,  and  so  on.  See  also  Lit- 
tle's pit*>nts,  Nos.  91,240,  91,241. 

Pa'per-pollsh-ing  Ma-oliine'.  A  machine  for 
surfacing  paper  by  a  burnishing  action.  A  fine  sur- 
face is  given  to  jiaper-  bv  calendering  and  by  press- 
ure between  glazed  boards,  or  hot  plates.    See  Cal* 

E^UERtNU. 

In  F\g.  8686,  the  paper  U  carried  on  an  endleaa  belt  Fof  rub- 
ber, velm,  or  other  material,  pudug  over  the  tmUa  B.  Ths 
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PapeT'PoliMnt  McuMint. 


bnrnlBhlng-roller  G  rotate*  In  the  moie  dbvetion  with  thi 
eDcUeM  Ml,  bat  with  gnatar  vetodty,  or  It  amj  tnni  In  aa 

FlK.  8687. 


Matkxntfar  PoUAtng  BKOmeted  Paper. 

oppoMte  direction ;  It  ha>  also  an  radwiw  nclpncatlnK  mon- 
ment.  A  •prlng  pnnn^plate  T  kaeps  the  paper  down  to  tha 
endlcM  belt,  and 

It  or  the  table  te  Fig.  8588. 

mnile  eliurtLc. 

FlK-8537.  The 
paper  pasMH  me- 
coulrely  between 
th«  rollenfl  CP 
G  HI. 

The  bamlah- 
Ing-TolleTS  a  I 
rotate  flwier  than 
their  fellow*  F 
H,  and  /  hoA  a 
irreater  Tcloclt; 
than  G,  ao  as  to 
exeretee  a  draw- 
ing action  on  the 

paper.  Btptr-PolMiag  UaMm. 


Digitized  by 


Google 


PAPEB-PUKCH. 


1627  PAPERp-TUBE  MACHINE. 


fig.  8688.  The  hollow  ktmntar  b«d  C  to  inpported  on  rollen 
b  b  irltbln  IM  drcaintevaea,  uid  hu  »  reduclog  roll  D  re- 
Toiriug  tn  contest  with  It  to  kaap  its  iMripberr  in  true  fimn. 
The  paper  b  polbbad  by  pudng  Mtweni  uw  roUi  BDButd 
the  hoUoir  ejUmlar. 

Pa'per-panch.  An  iinplemott  fur  making  holes 
in  panel's  for  the  purposes  of  tiling,  temporary  bind- 
ing, for  the  reception  of  (eyelets*  oi*  for  canceling. 
It  IS  similar  to  the  punches  duicribed  under  the  titles 
of  ticket,  conduiciort ,  mrhtff,  letUher  punches,  etc. 

Pa'per-rnllng  Bu-ohliie'.  Sue  Ruliko-ha- 

CHI>E. 

Pa'per-slse.  Writing-papers  are  sieed  with 
atiae  prejMred  from  tanners',  curriera', 

an<l  parchment-makers'  clipping 
Plate-paper,  when  intended  to  receive 
impressiuna  in  colont,  is  sized  with  a 
clear  solution  of  iainglasa.  These,  or 
other  gelatinous  substances,  as  they 
impair  the  tenacity  of  the  semifluid 
palp,  are  applied  suhseauently  to  the 
formation  of  the  paper  into  sheets  or 
into  a  coDtinuouB  roll.  For  printing 
papers,  a  compound  of  alum  and  rosin 
oL^lved  in  a  solution  of  soda  and  coiiiI'Hii  lI  ffCtlt 
potato-starch  is  generally  used  ;  this  is  ■  !  iviili 
the  paper  in  the  state  of  pulp. 

Starch  is  also  used,  either  in  the  form  itt  u  ^nisLc 
or  as  a  clear  solution. 

Pa'per-^pUt'tliig.  Two  pieces  of  niu»Tin  arr> 
firmly  cemented  on  the  sides  of  the  paper  uw.l  i1riv>L 
By  a  pull  on  each  piece  the  paper  is  split  oi>en,  a 
portion  adhering  to  each  piece  of  muslin.  The  Kalves 
are  then  loosened  from  the  fabric  by  damping. 

Fa'f>e^-stook  Bleaoh'er.  The  machine  (Fig. 
8539)  IS  intended  for  expresung  the  bleaching  oiato- 


The  ngt  are  fed  Into  the  hopper  B  ud  are  drawn  Into  the 
task  A  and  agitated  by  the  arm*  of  the  wheel  C.   The  ul«  of 
thli  wheel  !■  surrounded  by  s  vim-gauK  drum,  which  permits 
tlie  eecape  of  the  dirty  witter  through  the  annular  channel  a' 
In  tiieendof  the  wheel  r sod  aperture  a  In  the  tank,  through 
.  which  a  current  of  water  is  eonUnnally  flowing ;  the  cleansed 
j  stuS  Is  carried  up  the  lacUne  E  and  deUrercd  at  an  j  required 
point  by  means  of  mkea  bbtib  attached  to  an  endluw  cliain  F, 
i  pai^iv  around  ndlers  D  ty.  The  rake  teeth  an  so  long  that 
'  they  preu  with  soma  fbree  apdnst  the  inciine  E,  so  that  when 
released  tturafrom  tbey  sttalgfaten  out  with  conddenbleaneigr, 


Ftftr-Sio^  eUaeher. 

rial  from  paper-stock^  without  haring  recourse  to  the 
draining-vat. 

The  stuff  is  delivered  \sy  a  spout  upon  an  endless 
apron,  whicli  is  moved  and  kept  tense  by  a  series  of 
revolving  rollers,  and  passes  between  two  rubber- 
covered  rollers  B  B,  adjustable  to  any  desired  press- 
nre  by  screws  F,  which  s<jueeze  out  the  bleaching 
solution. 

Fa'per-«tock  Wash'er.  A  machine  for  cleans- 
ing shredded  rags  preparatory  to  pulping. 


J'-rji-r-.Vfi 


throwing  off  the  stuff.  A  screen  O  sepaiatea  gravel  or  ottier  large 
pwtlclea  aocldentalij  Inlennlied. 

Pa'per-tube  Ma-oMne'.  Fig.  3541  illustrates 
s  machine  for  forming  paper-tubes,  which  are  ser- 
ered  into  lengths  auited  for  making  bags,  the  bottoms 
being  formed  at  a  subsequent  operation. 

A  condnnoua  roll  of  paper  is  wound  upon  the  flanged  cylin- 
der B,  and  Is  thence  drawn  npwanlly  on  the  roll  C,  passing 
twMu  the  fhiTOwed  rtriler  F,  which  Is  partially  immersed  In  a 
trough  containing  parte  or  mucilaKe,and  the  mbber-coT»red 
roUer  D,  bv  which  its  edge  is  pasted ;  it  thence  passes  over 
the  guide-roller  £,  asd  Is  conducted  down  ward  along  the  curved 
plate  /  which  is  concave  on  its  Upper  fide,  tlie  concavltv 
gradiially  increasing  as  It  approaches  the  blades  L,  one  on  ewh 
side ;  two  pressuTM-rollers  A,  euppended  flrom  adjustable  Imis  K, 
serve  to  liold  up  the  edges  of  the  strip  wntll  It  is  acted  on  by 
the  blades  wlikh  Ibid  the  edges  over,  the  folding  procoaa 
being  completed  hy  a  second  pair  of  Wad*^  n,  attached  to  ad- 
jus  table  arms  O.  It  next  passes  between  the  rollers  Q  Q* 
gcand  togetlier  at  oneendittu  upper  one  of  which  hns  n  scries 
of  grooves  r  r  correiipDndlng  to  project  I  on*  u  «  on  the  lower, 
wlwib  form  creases  tn  the  tube,  while  at  the  Mine  time  lncls> 
fons  are  made  by  the  cutters  1 1  at  each  side ;  the  pssted  edges 
are  thus  attaclted  and  the  bottom  shaped.  The  tube  next 
passes  over  a  loop  or  guide  Vattached  to  pivoted  arms  by  which 
the  tension  is  regulated  as  it  Is  presented  to  the  action  of  the 
cutters  R  R* :  one  of  these  ( ft)  Is  stationary  and  the  other  ( A*) 
attached  to  a  plate  8,  vibrated  bv  means  of  a  rock-sbaft :  be- 
tween the  two  the  tube  is  cut  at  theproper  pcdnts  Into  lengthi 
snttabla  to  form  the  bag.   See  also  FAPia-atO  HACSOn. 
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PAPIER-MACH^ 


Pa'per-twine.  A  kind  of  wrapping-twine  pre- 
pared by  twistine  a  long,  continaous  stnp  of  pa^r.  : 

In  De  Guinon  s  paper-twinis  machine,  the  stnp  is  j 
wound  around  a  centnl  spindle  in  a  ahaJlow  circular  I 


JSaehine  J>>t  Sizing  Paper- Tuiiiu. 


pan  revolving  on  journals,  one  of  which  is  hollow 
and  receives  a  tube  through  which  the  strip  is  drawn, 
being  twisted  at  the  sonte  time  by  the  revolution  of 
the  pan. 

The  twine  is  sometimes  size<l  or  varnished.  This 


ia  effected  by  drawing  it  through  a  |)an  containing 
the  sizing  material.  In  the  machine  (Fig.  S542)it 
is  at  tlie  same  time  caused  to  pass  over  cone-poll^ 
C  C,  gradually  approaching  their  larger  ends,  so  as 
to  stretch  it,  and  is  then  wound  upon  a 
reel  D. 

Pa'per  Wa'ter-prooriim  BCa- 
chine'.  A  machine  for  imprfgnatin;;  or 
surfacing  paper  with  &  water-resisting 
material. 

Hudson's  process  of  water-prooBng  pa- 
per passes  it  through  a  numtMn*  of  troughs 
containing  cheniiod  agents,  by  whi(£  it 
I  is  acted  npoii  successively. 

I  Pig.  8H8  iboir*  a  Mrie*  of  ta&ki  used  for  tbta  parpoM.  a 
contalnf  a  soluUon  of  salphnrlc  aetd  aad  water.  To  UMlatain 
ttibata  proper  tempMatom,— about  ftT,— a  tank  oT  intls 

I  pUeod  midenMath. 


/fwtom'j  Paper  Wattr^pn^fimg  Jfackoia. 


From  ttas  tank  a  tb«  roll  of  paper  U  ftd  onr  a  cyllnilep, 
panes  between  a  pair  of  picanlng^lleni,  and  down  Into  tank  c, 
lUed  with  dear  water.  It  tben  goM  orer  aootber  roller,  and 
down  into  tank  d,  flUed  witb  dUute  anunoiifa.  II  thaa 


Paper-  Coaling  MdAine. 


onr  aootbar  rollrr.  la  igiln  piMMd,  and  gOM  throwh  Um  vat 
cf  valer  «,  whm  It  ia  agala  vashad.  g  contains  lUM-ntar, 
and  after  the  nil  of  patar  luu  panad  th rough  thla,  aad  bean 
■ffdo  washed  in  h,  ft  li  II1MU7  trealed  with  iljeariiM  la  the 
vat  t. 

A  machine  for  coating  paper  with  tar  or  aaphal- 

turn  is  shown  in  Fig.  3514. 

a  1(  a  tar  vat  6 1*  a  roll  of  paper,  wbleh  U IM  down  Into  tha 
tar,  and  ii  drawn  out  over  th«  MTapera  d  r,  and  ia  wound  apon 
tharoUc 

Pa'per-welght.  Paper-weights  are  made  of  va- 
riotis  materials,  as  metal,  ornamental  stone,  or  glass. 
The  former  two  are  made  by  casting  or  cutting,  but 
the  latter,  the  most  beauttfiil  obieots  of  their  Kind, 
are  formed  by  arranging  a  series  of  small  glass  tubes 
of  different  colors  so  aa  to  constitute  the  desired  pat- 
tern within  cavitiea  in  a  thick  disk  ;  a  layfr  of  trans- 
mrent  molten  glass  is  then  applit^l,  to  which  they  ad- 
aere  so  as  to  be  removable  from  the  disk,  after  which  a 
secimd  layer  of  molten  glass  is  applied  to  the  opposite 
aide ;  the  whole  is  then  heated  and  shaped  by  means  of 
a  moistened  wooden  concave  spatula,  and  is  afterward 
annealed  and  polished  on  tbe  wheeL   Figures  or 


portraits  made  from  refractory  clay  are  inclosed  in  a 
similar  way  ;  but  metallic  objects,  which  would  be 
injured  by  extreme  heat,  are  merely  inserteil  in  a 
properly  shaped  cavity  previously  formed  in  tlie 
weight  and  secured  by  a  cloth  ^ued  to  its  lower 
surface.  See  MiLLBFIOSE-GLAas.  See  also  list  un- 
der Glass, 

Pa'pier-Hnaohe.  A  material  composed  ptindpal- 
ly  of  \a\ier,  to  which  other  aubstauces  may  be  added 
to  impart  special  qualities. 

The  art  was  probably  derived  from  China.  Paiier- 
pulp  was  combined  with  gum  or  China  clay  by  Mon- 
tin,  a  German  snuff-box  maker,  who  is  said  to  have 
learned  the  art  from  Lef&vnt  about  1740.  In  1746, 
the  year  fatal  to  Lochiel,  it  was  iutroduoed  into 
Binningham,  England. 

The  commouer  varieties  are  prepared  by  pulping 
any  kind  or  mixture  of  different  kinds  of  paper  into  a 
homogeneous  ma^  of  a  doughy  consistence.  Swne 
earthy  material  maybe  mixed  with  the  pulp,  as  well 
as  chemicals,  resinous  subntancea,  and  glue  to  harden 
it  and  to  prevent  the  attacks  of  insects.  The  pulp 
is  rolled  into  thick  sheets,  and  a  sufficient  quantity 
is  taken  to  form  the  article  of  ornament  desired ;  this 
is  subjected  'to  heavy  pressure  between  cameo  and 
intaglio  dies  and  af^rward  dried.  Its  surface  niny 
now  be  gilt,  painted  with  oil  or  size  colors  or  var- 
nished. Tlie  toughness  and  lightness  of  this  mate- 
rial peculiarly  adapt  it  for  table-ware,  table  and  desk 
furniture,  interior  architectural  and  other  ornaments. 

The  papier-macbi  used  for  tea-traya  and  umilar 
thin  articles,  which  was  introduced  during  the  last 
centnry,  and  now  forma  an  important  department 
of  industry,  is  niaile  from  sound  whole  sheets  of 
iMper  of  itarticnlar  quality,  somewhat  resembling 
blotting-paper.  These  are  pasted  in  successive  lay- 
ers, usu&llv  three,  u|>on  a  metallic  mold  or  pattern, 
and  then  dried,  the  extnior  filed  to  give  it  a  smooth 
sin-fflce,  and  another  layer  of  three  thicknesses  ap- 
])lied  by  pasting  ;  the  whole  is  then  again  dried, 
three  more  sheets  pasted  on,  and  the  alternate  dry- 
ing and  pasting  processes  thus  continued  until  the 
required  thickness,  usually  30  to  40  sheetjj,  is  at- 
taine<l.    In  some  cawa  as  many  as  120  thicknesses 
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PARAFFINE. 


of  paper  are  employed.  The  article  is  now  removed 
from  the  mold  by  inserting  a  knife  under  its  edgea, 
and  ita  snrfaueB  anxwthed  oy  the  plane,  the  file,  and 
the  knife,  after  which  it  is  colored  and  decorated. 
For  this  purpose,  severHl  coats  of  shellac-vaniish  are 
appliecL  Japan  ramish  is  used  for  finishing  the 
surface.  This  is  generally  highly  polished,  the  tery 
highest  polish,  it  is  said,  being  im]iarted  by  the  fric- 
tion of  the  hands  of  women.  The  tiDoI  decorations 
in  paint  or  gilding  art!  in  the  commoner  class  of  work 
laid  on  by  stendlinf^  but  in  that  of  the  finest  qnality 
the  artist  s  brush  or  pencil  is  used,  with  inlaying  of. 
mother-of-iwarl. 
Par-a-bol'io  n-In'mi-na'tx)!.  A  reflector  plnced 
over  an  object  beneath 
a  microscope.  Its 
shape  is  that  of  a  half- 
paraboloid,  thf.  object 
being  in  the  focua. 
The  interior  is  sil- 
Tered. 

Fig.  8545  shows 
Beck's  illuminator 
with  Couch's  adaptor, 
a  b ;  this  is  jointed 
to  adinit  of  free  ver- 
tical movement,  and 
its  lower  branch  is 
sleeved  so  that  it  may 
be  turned  by  the 
thumb-screw  c  to  focus 
the  reflector  on  tiie 
object.  It  is  intmded 
especially  to  illumi- 
nate opaque  olnsotB. 

<2  is  a  paraiolieTt- 
Jlector. 

Par-a-bol'lo  Re- 
fieot'<H'.  A  cone  of 
glass  (d.  Fie.  85i5) 
with  a  panboloidal  de- 
preauon  which  con- 
centrates the  illnmi- 
nnting  rays  upon  an 
object  placed  in  the 
focus.  A  small  disk  mounted  on  an  axial  pin  forms  a 
dark  background  behind  the  semi-translucent  object, 
which  is  illnminatfld  by  an  annular  pencil  of  raya 
pMsinff  around  the  edge  of  the  disk.    See  Spot-lrns. 

Para-oen-te'rl-nm.  {Sttrgieal.)  A  small  tro- 
car for  puncturing  a  dropsical  eye, 

Par-a-ohnta'.  A  device  by  which  a  descent  is 
made  from  a  balloon  or  eminence.  It  is  a  light 
structure,  and  alfords  a  large  area  of  reustance  to 
the  atmosphere. 

Lonb^re,  in  his  acooant  of  Siam  pablished  200 
jrears  sinc^  describes  a  machine  of  tliis  kind  used 
m  descending  bights. 

It  was  not  employed  in  Europe  till  1783,  when 
M.  le  Normand  proved  its  effinacy  by  letting  him- 
self from  the  windows  of  a  lofty  house  in  too  dty 
of  Lyons. 

Bunohaid,  in  a  balloon  ascension  in  Aogns^  1786, 
let  down  a  dpg  fh>m  a  great  bight  by  means  of  a 
parachute,  without  iitjury.  He  afterward  applied 
It  to  descending  fh)ni  a  balloon,  in  1793,  bn^  the 
machine  failing  to  expand  fully,  he  broke  his  leg  in 
alighting. 

The  first  snccessfnl  descent  by  a  parachute  from  a 
balloon  was  by  Mon&  Garoerin,  in  Paris,  October 
21,  1797  ;  he  descended  again  September  21,  1802, 
when  on  a  visit  to  England  for  the  purpone  of  prac- 
ticing aSrostation  among  the  islanders.  Tliis  para- 
chute  coo  sis  ted  of  thirty-two  gores  of  white  canvas. 


IkmMU  BbnniMtm  ami 

RtJltc$or». 


fonned  like  an  umbrella  of  2S  feet  diameter  ;  at  the 
tup  was  a  round  disk  of  wood,  10  inches  in  breadth, 
having  a  hole  in  its  center  to  admit  short  pieces  of 
tape  to  fasten  it  to  the  gorea  of  the  canvas.  Abont 
4^  feet  lielow  the  top  was  a  hoop  8  feet  in  diameter, 
attached  by  a  string  to  each  seam,  and  below  the 
hoop  the  wicker-woi-K  car  was  suspended. 

On  this  occasion,  owing  to  one  of  the  ntays  civing 
way,  the  pamchute  was  caused  to  "  wobble  "  during 
its  (leacent,  so  as  to  assume  a  nfarly  horizontnl  pod- 
tion  at  times,  and  the  aeronaut  was  thrown  on  his 
face  and  injnred. 

On  the  24th  of  July,  1 837,  Mr.  Cocking  ascended 
in  a  parachute  attacned  to  Mr.  Green's  balloon  for 
the  purpose  of  making  a  dKscent  in  a  machine  of  his 
own  contriving.  It  was  the  reverse  of  Gamerin's, 
presenting  its  convraclty  downward,  like  an  umbrella 
reversed,  and  was  no  improvement  upon  the  French- 
man's machine.  He  thought  that  it  would  not  be 
subject  to  the  fearful  swaying  incident  to  the  um- 
brella form,  but  would  cleave  its  way  directly,  and 
so  it  did.  He  miscnlcnUted  the  amount  of  resist- 
ance, also,  and  provided  his  i-»v  with  a  large  quantity 
of  lAllast  when  he  detaclied  his  pamchute,  the 
balloon  of  Mr.  Grpon  ascended  at  a  fearful  rate,  en- 
dangering the  fabric ;  the  fns^ured  down  on  Green, 
and  might  have  suffocated  him  but  for  the  precau- 
tion he  had  taken  of  having  some  bags  of  atmos- 
pheric air  to  support  respiration. 

Poor  Mr.  Cocking  shot  downward,  his  framework 
expanded  at  a  bang,  breaking  some  of  the  cords, 
which  save  it  nuequal  areas  of  resistance  on  the 
respective  sides.  Tnis  made  it  sway  fearfully  until 
some  more  cords  broke,  when  donn  he  vent  and 
was  killed  upon  the  spot. 

The  writer  will  hazard  the  prediction  that  the 
true  form  of  the  parachute  will  be  found  in  a  stnict- 
uro  resembling  the  thistle-seed ;  a  multitude  of 
parts,  each  light  and  relatively  weak,  but  opposing 
an  extended  and  pliable  surface  to  the  atmosphere, 
the  resistance  of  the  parachute  being  the  sum  of  the 
multitudinous  resistances  of  the  gauzy  or  fibrous 
portions.  The  present  type  seems  to  be  the  um- 
brella, or  the  pair  of  wings,  —  one,  subject  to  de- 
struction if  a  portion  give  way  ;  the  other,  re<^uiring 
skill  in  direction  and  change  with  varying  circum- 
stances and  cum^nts  of  air. 

Pax-a-ohute'-ligbt.  A  suspended  light  for  use 
in  war  to  illuminate  an  enemy's  position. 

It  consists  of  a  laige  muslin  parachute  packed  in 
an  iron  hemisphere,  and  attached  to  a  second  hemi- 
sphere containing  a  light  composition.  Tlie  liemi- 
spheres  are  soldered  bother.  The  ball  is  fired  at  a 
high  elevation  from  a  mortar,  and  when  the  time-fuse 
explodes  the  hemispheres  are  separated,  the  composi- 
tion lidhted,  the  parachute  expanded,  and  the  light 
floats  along,  gradually  descending  the  flame  issuing 
in  a  jet  bdow. 

Par-a-^ota'-Ught  BalL  A  combustible  ball 
projected  from  a  mortar  to  discover  an  enemy.  The 
heated,  evolved  gases  impinge  upon  the  under  surface 
of  the  parachute  and  keep  it  suspended  in  the  air. 

Para-oloM.  {AnAiU^vire.)  A  screen  separat* 
ing  a  chapel  from  the  body  of  a  church. 

Par'a-aoa.  {Fort^fieatim.)  A  traverse  covering 
the  interior  of  a  work  from  reverse  firo. 

Par'af-fine.  A  solid  hvdrocsrhon,  crystalline  and 
white  at  ordinary  atmosphenc  temperatures,  discov- 
ered by  Reichenback,  in  1829,  in  the  tar  derived 
fVom  the  dry  distillation  of  beechwood.  It  has  since 
been  obtained  in  large  ijnantities  from  coal,  from 
bituminous  shale,  and  esj>ecially  from  petroleum,  by 
distillation  and  rectificatton  by  treatment  with  solu> 
thm  of  caustia  soda,  and  subeequontly  with  sulphn- 
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lie  add.  Serertil  oily  products  nnalogons  in  compo- 1 
sition  bat  dtfieiing  in  Rp[>earance  result  from  these 
processes,  and  are  used  for  illumiDating  or  liibricat-  I 
lug  purposes.  The  solid  parailiuti  is  derived  from  ' 
tlie  deusest  of  these  oils  ;  the  parafBne  crystallizing  1 
on  standiug  a  length  of  time.  It  is  farther  puritied  ' 
hy  the  centrifugar machine  and  by  treatment  under 

Sressure  with  a  fluiall  percentage  of  sulphuric  acid, 
olid  parafHne  is  employed,  either  alone  or  in  com- 
bination with  the  fatty  acids,  for  making  candles. 
Its  cognate  hydrocarbon  oils,  the  various  derivatives 
from  petroleum,  are  well  known  and  largely  employed 
for  illumination,  eto. 

The  najae  is  from  varum  ajfinia,  on  account  of  the 
few  substances  for  wnich  it  has  an  affinity. 

The  stronger  acids,  as  nitric,  sulphuric,  or  hydro- 
flaoric,  the  former  of  which  act  energetically  upon 
most  of  the  metals  and  the  latter  upon  glaaa,  exert 
no  destructive  action  upon  paroiline  ;  nor  does  ar|ua 
regia,  a  mixture  of  hydrochloric  and  sulphuric  acids, 
b^  which  gold  ia  readily  dissolved.  It  equally  re- 
sists  the  Action  ctf  alkalies,  such  as  potash  and  soda, 
and  18  therefore  adapted  and  used  for  the  purpose  of 
making  joints  which  shall  be  impervious  to  acids  and 
alkalis  ;  for  bottle-stoppers,  which  may  be  made  of 
solid  paraffine,  or  may  consist  of  corks  covered  with 
it ;  and  as  a  coating  for  labels  and  for  surfaces 
exposed  to  acids  or  acid  fumes.  For  this  purpose  it 
may  be  simply  melted  and  applied  with  a  brush.  It 
may  also  be  applied  in  a  similar  way  to  paper  show- 
bilfk,  etc. ;  permeating  the  pores  of  the  paper,  it  ren- 
ders it  water-proof,  and  efficiently  protects  it  against 
the  effects  of  rain. 

The  proMM  of  obtafailiic  pamffne  on  a  IsigB  SMto  flnm  coal 
or  Utmninouii  ihato  waa  dueorcred  and  patented  bj  Jamea 
Touu  about  1850.  That  «inplcnred  In  the  works  of  Mr.  Toung 
at  Bathnte  and  AddleweU,  Seotlaod,  la  briefly  as  follows :  Tha 
dnie  is  Drahm  nnall  in  a  cmaber  and  then  placed  In  the  re- 
tertai  tbcn  an  eotsaaatAj  Battaned  cyUndera  of  eaat-lroo, 
about  U  Ibet  long  and  contracted  toward  Uie  ends,  which  are 
open,  Uie  knrnr  one  dipping  in  a  pao  of  water ;  heat  is  applied 
Iqr  a  ftimaee  until  the  middle  part  of  tha  retort  Isat  a  red  heat ; 
at  a  tem  pen  tore  of  300°  the  hvdroearbooa  are  dlrengased  in 
the  ft>nn  of  gas,  moat  of  ifhieh  is  eondenalble,  and  la  CMleeted 
as  an  oil,  whleb  b  a^n  distilled  and  agitated  with  sulphuric 
aeld  In  cloaed  veaoeG,  where  a  blaeli  tairr  snbatane*  nanltlng 
from  the  combination  of  the  acid  with  tin  bnpnritlea  of  the  oil 
rabaldM  to  tbe  bottom.  The  clear  portion  ia  almllariv  treated 
with  caontlo  soda,  and  again  dlatTUed  In  coroUnatlou  with 
vitriol  and  eoda.tlw  roault  being  a  tUn,  Ught.sod  cotorleas 
Bqutd  known  as  paialHne  oiL 

Solid  paraflliM  la  tMained  tmn  the  baavler  and  thicker  oil, 
of  which  about  311  pllona  are  iterlrod  from  each  100  of  tbecrade 
oil;  this  ia  rafriwated  \tj  a  maehine  In  which  a  atream  of 
brine  ia  cooled  beiow  S2P  by  a  coM-alr  Mast,  when  the  paraAne 
aaaamea  the  aoUd  fbcm. 

Par'a-gon.  {Printing.)  A  size  of  type  between 
Great  Primer  and  Double  Pica. 

Far'a-gran'dl-iie.  An  instrument  to  avert  occqn 
rence  of  hail-storms.    See  Paraorelbl 

Par'a-graph.  A  reference-mark  Also  used 
to  indicate  a  new  subject. 

Par-arp^a'.  A  small  lightning-condactor  set 
ap  by  means  of  a  pole  in  French  vineyards  to  aid  in 
drawing  off  the  electricity  from  the  atmosphere  over 
them.  The  intention  is  to  prevent  the  occurrence 
of  hail-atonns.  Arago  proposed  that  the  conductors 
should  be  raised  and  supported  by  small  balloons 
connected  by  slender  wires  or  chains  with  the 
ground.  Paragrandine. 

Par'al-leL  1.  {FortifierUimt.)  A  nide  trench  j«r- 
allel  to  the  attackq]  work,  for  protecting  the  besieging 
troops.  The  parallels  connect  the  approaches  or  zig- 
zags by  which  advances  are  made  on  besieged  works. 

2.  {Printing.)   A  reference-mark  (11). 

Par'al-lel  Bar.  {Steam.)  A  rod  in  the  side-lever 
engine,  forming  a  connection  with  the  pomp-rods 
and  studs  along  the  center  line  of  the  leren. 


Par'al-lel  FU&   One  which  has  no  taper,  bat 

preiterves  its  size  from  tang  to  point. 

One  which  is  flat  and  strictly  correct  in  known  as 
a  dead-parallel  file. 

A  round  file  without  taper  is  a,joiiU-jHe  ;  used  for 
filing  the  apertures  in  snuff  aud  niuMcal  boxes, 
hinges,  etc.,  for  the  reception  of  joini-virf. 

Far'aMal  Knifed  Two  knife-blades  in  one  han- 
dle, set  parallel  to  each  other,  with  one  or  more 
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screws  to  regulate  their  distance.  Used  for  cutting 
thin  sections  for  microscopic  examination.  A  Valen- 
tine knife  or  double  knife. 

Far'al-lal  Lathe.  A  small  bench-tool  for  den- 
tists', jewelers',  and  watchniaken'  naei.  As  shown, 
it  ia  capable  of  running  live  comndam  stones,  a 
brush,  and  a  drill  at  the  same  time.  It  has  a  cast- 
iron  frame,  with  steel  spindle  and  axles,  and  weighs 
about  eight  pounds.  It  is  adjusted  to  the  table  or 
work -bench  oy  a  screw-ctamp.  The  collars  that  re- 
tain the  grindstones  are  made  of  wood,  and  tbe 
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lengths  are  proportioned  according  to  the  require- 
ments of  the  operator. 

Par'al-lel  Motion.  {Steam-mgine.)  The  de- 
vice and  its  name  are  the  invention  of  James  Watt 
It  is  designed  to  connect  the  piston  and  pump  rods 
with  the  working-beam  in  such  a  manner  that  the 
former  shall  more  in  st might  lines. 

The  principle  of  the  mechanism  conaMa  In  tbe  ftct  that  In 
ererj'  parallelogram  three  anglea  being  attacliad  and  teWlTing 
In  area  of  circles,  tha  fborth  will  connnne  neailf  In  a  atralght 

line  of  movement. 

ng.  SH8  Ulustrates  Watt's  parallel  motion. 

The  eooal  rods  a  b,  connected  by  tbe  link  e,  are  pivoted  at  d 
aad  e ;  the  piston-rod  is  connected  to  tbe  middle  ptrint  of  the 
rod  c.  DnHog  tbe  npward  and  downmrd  movameoU  of  tha 
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WattU  AnolM  JfMfe*. 

piston,  tbe  free  end*  of  the  rods  a  b  are  ransed  tovibrateio  the 
am  fgiik;  one  endof  the  rode  belna  drawn  to  tbeleftand  tbe 
other  end  an  e^nal  dlatanea  to  tbe  ri|^,  eompelUng  Ua  ndddle 


Digitized  by 


PARALLEL  MOTION. 


16:51 


PARALLEL  RULER. 


point  A,  to  whlrh  the  pistgn-rad  lii  atUcbeU,  to  n<cIproc»tc  Id  a 
Itne  which  doM  oot  wy  wnxlbly  from  a  stnJght  one,  and 
which  may  for  all  practical  purpoKw  be  consldervd  luch. 

V\g  3649  showg  T&rloiu  other  doTlce*  for  uualng  panll^l 
BiMloa  A  wad  lued  in  Watt'd  origtnnl  Mngle-actlng  beatD'Cn- 
glDM;  the  pUton-rod  ban  a  rack  gearlns  with  a  toothed  leg- 
meat  on  ttu  beim  and  workluK  B^togt  a  roller. 

B  U  commonl}'  used  In  statlonnry  bean-eDglaM. 

C  it  lued  fur  dde-lenr  nMrine-eDgiDM ;  the  pataJlel  ndi 
from  the  beun  or  dde-lerer  a  an  conaected  with  an  ami  on  a 
toclt-alutft  b. 

D,  another  parallel  motloa  Ibr  aide-lever  eoglnea  ;  a  6  Is  the 
radlui  bar,  and  t  the  croaa-head  to  which  the  parallel  bar  e  il 
U  attached. 

E  U  lued  only  In  come  particular  cam. 

F,  the  radius  rod  a  Is  connected  to  the  lower  ead  of  a  ihort 
TfbratlDK  rod,  the  upper  end  of  which  is  coiuected  with  the 
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beun  and  Ita  center  with  the  pbton-nd  6. 

Q,  a  modiflcaUnn  of  the  foregoing  In  which 
the  radluR  bar  In  placed  abore  tile  beam 

H,  one  ead  of  the  bar  a  b  \m  connected 
with  the  pliton-rod  and  the  other  lildee  In 
a  slot ;  tbe  mliiu  bar  Is  piToted  to  thU  bar 
and  the  pislon-rod,  at  e  and  d. 

/,  the  beun  a  £  is  pivotod  on  a  Tibratlug 
Maadard  e  if;  the  radium  bar  f  DroduccM  the  parallrl  motion. 

J[, "  granhopper"  benn-eiiglno ;  o  Is  a  roch-shall  support- 
tag  one  end  of  the  beam  :  the  nhan  i  Is  plsoed  m  nettr  the  cyl- 
inder as  the  crank  c  "111  work,  and  In  oo^Juiiction  with  the 
ndina  bir  d  cause*  the  beam  to  reciprocate  in  a  Tertkal  line. 

L,  uaed  In  upright  enginee ;  a  a  are  radlua  rodj  connected 
at  one  end  with  the  (ramlng  and  at  the  other  with  >  ribratlng 
piece  at  top  of  the  piston-rod. 

M,  luTented  by  Dr.  Cartwrlght  In  1T87 :  the  wheels  a  a  hare 
equal  dlnmeters  and  nnmbem  of  teeth  ;  the  cranks  b  b  are  of 
equal  radius  and  are  let  lo  oppooltedlrectionii,  keeping  the  con- 
Mctlntc  rods  c  c  attached  to  the  cnxw-heod  of  the  pUton-rod 
at  equal  oblliiulilos  during  Its  upward  and  do-rnward  moTe> 
nent  and  causing  the  platon-roil  to  more  In  a  straight  line. 

N.  the  pliton-rod  a  U  eoanected  with  a  wrist  on  the  cog- 
wheel 6,  which  turn*  one  crank  plnnrried  by  a  plate  e,  whicli 
U  that  on  the  shaft ;  the  wheel  b  rcTolres  within  a  stationary 
intemallj  toothed  gear  d,  of  double  Ita  diameter,  gluing  motion 
to  tbe  cr»uk-plD,  by  which  meana  the  pUton-tod  ia  kept  np- 
richt. 

A  VfT7  orifnnal  arrengement  for  caasing  r  roethe- 
matically  perrect  parallel  motion  was  invented  in 
France,  about  ten  yearn  ago,  by  M.  Peaucellier,  an 
officer  of  en^neers,  but  has  only  recently  attracted 
the  attention  which  its  importance  seems  to  demand. 
Professor  Sylvester,  who  first  brought  it  into  notice 
in  England,  says :  — 


"  It  will  give  to  the  mecbanlctan  unlimited  command  over  the 
means  of  tnoBfornilng  motion,  and  Is  an  luktrument  tiiat 
amounti  to  a  now  rital  i-li'ment  of  machinery  ;  ptirhapa  the 
meet  important  lutdltion  to  It  since  Anhiroedcfl's  Invention  of 
the  Bcruw,  about  250  [28e|yearsB.  0, ;  one  that  raises  the  theory 
of  link-work  to  the  tUgnlty  of  a  calculus,  tliaC  enables  the  alge- 
braist to  fikshlon  and  write  out  In  his  study,  by  the  rules  of  his 
■clence,  a  working  plan  for  compelling  a  systcin  to  perform  aome 
of  the  Biori  conip11c«ted  movements  that  can  be  required  tbr 
any  purposes  of  the  useful  arta  In  their  moet  psfloed  and  varied 
appllcatlonii." 

It  consists  of  six  pieces,  a  d,  a  e,  b  d,b  e,  d  e,  *  e.  Jointed  to- 
gether, OS  sbuwn  in  V\k  3!jS0. 


At  a  Is  the  fulcrum  on  which 
the  apparatus  turns.  6  Is  the 
point  at  which  power  Is  ap- 

(iUed,and  e  the  point  at  which 
taeta.  At6  a  rod  i/is  attached 
to  the  rhomb  d  b  t  e,  and  thla 
mar  be  pivoted  at  any  portion 
of  fu  length  J  If  pivoted  at  a 
point /,  ie«a  than  half-vray  be- 
tween a  SiOd  b,  snd  power  bo 
applied  at  the  point  A,  tbU  wUi 
describe  an  arc  of  the  circle  g, 
exterior  to  a,  while  the  point 
e  will  follow  a  curve  1  convex 
toward  a ;  on  the  other  hand, 
If  the  pivoted  point  be  at  /", 
ttie  point  b  win  move  In  an 
arc  of  the  drcle  h  interior  to 
a,  and  the  point  c  will  de*cribe 
a  curve  2  concave  toward  a. 
When,  however,  tlte  ami  y  b 
Is  pivoted  at  a  pointy*,  mid- 
way between  a  and  6,  tbe  are 
tmveraed  by  b  will  of  coune 
form  part  of  a  circle  whoee 
circnmfbrenoe  passes  through 

while  the  point  c  will  move,  not  In 
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line  approxlmalely 

BtTRlght,  ss  the  head  of  the  piston-rod  does  under  the  operaUon 
of  the  parallel  motion  of  Watt,  but  In  a  mathematicaJly  straight 
line. 

By  vairlng  the  position  of  the  pivotal  point  tbe  point  e  may 
be  caused  to  describe  an  Infinite  number  of  currea  either  con- 
cave or  convex  toward  a. 

Br  an  amplification  of  tbe  porta  other  curve*  may  be  de- 
aeilbed,  aa  parabolas,  byperbolaa,  and  other  conic  nectknu. 

Par'al-lel  Hul'er.    A  draflnnairH  instrument, 
consisting  of  two  »-oo<len  or 
metallic  olades,  so  joined  to-  a 
gether  by  jointed  cross-pieces 
as  to  open  to  different  intervals 
and  yet  retain  their  i>arallel-  l* 
ism. 

A  still  simpler  form  is  a  roll- 
ing cylinder  a, 

b  IS  the  onlinary  form  of  o 
two  -  leafed    niler  with  two 
links. 

c  is  a  two-leafed  ruler  with 
cross  links. 

d  is  a  three-leafed  ruler,  the 
middle  section  being  united  by 
links  to  the  main  sections. 

e  is  a  flat  ruler  with  a  pair 
of  grooved  wheels,  fixed  on  an 
axi^  rotating  in  bearing-poats  fastened  to  the  ruler. 

Fig.  3552  is  a  form  ot  ruler  having  a  graduated 
niling-blade  moving  in  contact  with  a  graduated 
blade  which  represents  the  vertical.  In 
the  two  parallel  arms  of  the  ruler  arc  slots 
parallel  to  the  edge  of  the  ruler.  Through 
these  slots  pass  pins  from  the  ends  of 
cross-arms,  the  otlier  extremities  of  whicli 
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aro  pivoted  to  the  two  parta  of  the  ruler  ;  distances  I 
apart  of  tlie  bara  are  measured  oa  the  vertical  bar. 

Par'al-lel  Vise.  A  vise  wliose  jaw8  move  iu 
exact  parallelism,  a  bar  on  one  slipping  in  a  socket 
in  the  other;  iu  contradistinction  to  the  kind  in 
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which  the  shank  of  one  jaw  is  pivoted  to  that  of 
the  other  and  moves  in  an  arc  of  a  circle. 

Par'a-mat'ta.  (Fabru:.')  A  light  twilled  goods 
having  a  cotton  warp  and  a  merino-wool  weft.  Para- 
inatia  doth. 

Par'a-pet.  1.  {Fortification.)  A  breast-high  de- 
fense of  earth  or  stone  around  a  work  for  shielding 
troops  from  the  enemy's  fire.  It  is  so  formed  that 
the  earth  of  the  excavation  {deblai)  is  suiGcit^nt  for 
the  ramparts  and  para^iets  {reniblai).  Inside  is  the 
body  of  the  place  ;  outside  are  the  ditch,  glacis,  etc. 
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1.  Interior. 

2,  Interior  «loiM. 
8,  terre-plcip. 

4.  banquette, 
fi.  pmpet. 
6,  luperior  slope. 
T,  exterior  alope. 
8,  benne. 


9,  IMm. 

10,  Harp  or  nntanmt. 

U.Ulteb. 

12,  rountencarp. 

18,  covered  nj, 

H,  bknqnette  of  the  eIbcU. 

15,  gtacit. 

16,  abattb. 


2.  {Architeclurc.)  A  wall  carried  up  on  the  brink 
of  ft  quay,  bridge,  or  house-top. 

7ar'a-soL  A  sunshade,  usually  smaller  than  the 
parapline  or  umbrella  (which  see). 

Parasols  and  feather  fans,  large  enough  for  sun- 
shades were  carried  by  attendants,  and  are  shown  iu 
the  ruins  of  Egypt,  Persepolis,  Nimroud  {Nituveh). 

Sylax,  an  ancient  historian,  asserted  that  there 
dwelt  in  India  countrymen  with  feet  of  so  large  a 
size  that  they  used  them  for  parasols.  (Philostratus.) 
Herodotus  rejected  the  yam,  as  also  the  statement 
repeated  by  Strabo,  that  the  ears  of  some  of  these 
Indians  were  like  wtnnowiug-fans,  and  that  they 
wrapped  themselves  iu  them  to  sleep. 

Tne  Chinese  invented  the  folding  lurasol  or  um- 
brella. Tlieir  modem  use  dates  from  1821),  und  their 
present  form  is  said  to  have  been  devised  by  the 
Duchess  of  Rutland.  The  Chinese  pajier-parasols, 
called  kiUysola,  are  now  largely  exported.  The  gift 
of  a  parasol  is  said  to  be  a  mark  of  kingly  favor  in 
China. 

"  Artaierses  giTe  to  Entlmiu,  tbe  Oortlnfam,  a  couch  with 
lilTer  (bet,  and  ciL<hionB  for  It.  and  a  flowered  teat  lunnounlcd 
with  a  canopv,Bndii«tlTerchKln,and  a  ictlt  parasol,  and  vetveli 
of  gold  and  Bllter,  and  100  gIrU  and  100  boya,"  etc.  —  Atbe- 
MDS. 

Par'a-ton-nezre'.  (French.)  A  lightning-con- 
ductor. See  LlOUTNtNO-ARHEaTSR  ;  Liqhtniko- 
KOD. 

Par'bnck-Ie.   A  double  sling  a  made  of  a  single 
Tojie,  for  hoisting  or  lowering  a  cask  or  giin. 
A  means  for  raising  or  lowering  (b).    The  bight  of 
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the  rope  is  placed  round  a  post  ;  the  cask,  spar,  or 
gun  lies  in  tne  double  loop. 

This  plan  is  adopted  in  Captain  Cunningham's 
mode  of  furling  sails  hy  rolling  the  yard.  The  lat- 
ter lies  in  the  bight  of  the  chain,  and  is  rolled  as  it 
is  raised  or  lowered,  the  yard-arms  resting  in  hoops 
slung  from  the  tifis. 

Par'oeL  {A^autical.)    A  wrapping  of  taned  can- 
vas on  a  rope  to  prevent  chafing.    It  in  cut  in  long, 
narrow  strips,  well  tarred,  and  made  up  into  rolu 
before  commencing  to  Iny  it 
on  the  rope.    Usually,  the  "a-  86M- 

rope  is  toormed,  then  jwr- 
ceted,  and  then  served.  See 
under  those  heads. 

Par'cel-izie-mB-chintt'. 
1,  A  press  in  which  yam, 
cloth,  or  woo],  etc.,  is  bun- 
dled up  compactly  for  tying. 
See  BuNDLlNo-PREsa,  page 
405  ;  Flkece-tyeu  ;  Wool- 
pack  eb,  etc 

The  example  is  a  machine  ITaaJ-Aicto. 
for   bundling   and  tying 

fleeces.  The  fleece  is  laid  upon  the  table,  the  slotted 
belt  brought  over  it  and  attached  to  the  treadle-IeiTr, 
whose  depression  draws  the  belt  and  brings  up  the 
twine- carrying  Ungers  through  the  slots  in  the  belt 
and  over  t!hc  fleece. 

2.  A  machine  in  which  strips  of  canvas  or  cloth  are 
dipped  preparatory  to  WTspping  around  ropes  or  ca-' 
bles. 

The  example  is  SMT. 
for  the  man  ufactunt 
of  parceling  or 
tarred  canvas  cov- 
ering for  ropes, 
seams,  etc.,  in  ves- 
sels. The  machine- 
consists  of  cutting 
and  drawing  and 
pressure  rolls,  in 
combination  with 
an  interposed  tank 
for  the  tar  in  which 
the  material  is  im- 
mersed, and  bob- 
bins or  spools  upon 
which  the  prepared  Pamliiif-Matliiiu. 
canvas  la  wound  in  rolls. 

Parch'ment.  Fiue  parchment  is  munfactami 
from  the  skins  of  young  calves,  kids,  lambs ;  also 
from  sheep  and  goat  skius.  Extra  fine,  thin  parch- 
ments are  made  from  the  skins  of  still-bom  lambs, 
kids,  and  calves. 

Coarse  parchment  for  dram-heads,  etc.,  is  made 
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from  crItbs',  wolves',  aBBes',  and  be-goat  akins.  The 
ass's  skin  is  said  to  be  remarkably  sonorous,  and  it 
is  no  wonder,  seeing  the  amount  of  noise  it  has  con- 
tained at  various  times.  The  Greeks  found  the  bones 
of  the  ass  to  be  a  superior  article  fur  making  fiutes. 
The  flute  and  dmm,  a  rich  auitiine  combination, 
which  probably  suggested  the  bagpipe,  whose  drone 
is  tbe  nearest  to  the  paternal  blare  of  anything  arti- 
fioial. 

AnwmnoTlnt  tbe  wool.tbflikhi  toftoepedinUneandthvn 
■tntdHd  fai «  voodBB  fiama ;  Ui  ftw  to  thra  termed  wMli  » 
half-roand  knUb.  Tba  nut  piootM  oondsta  la  rubblni  the 
iUn,  prarlowlT  ■prlnklad  wlUi  powdsnd  ehalk  or  dsekedliiaa, 
■Bd  Hn^u  ft  «lth  a  knife.  It  ii  than  nbbed  with  &  lamb- 
•Un  bATing  the  wool  on,  to  smooth  the  nutwa  snd  imise  a  jmrj 
flnoBw;  after  whieb,  If  aDTgnuj  matter  remaltis,  It  Is 
■la<|)«iintheUiD»-|ilifl>raftwdaja.  The gnla nirfhoe U then 
lamiimd  with  a  knife  and  the  akin  pundoed.lf  neeeemy,  togl*e 
It  an  aQiial  thlcknew. 

In  ootoring  parchment,  a  green  color  maj  becinn  by  apread- 
Ittg  with  a  brush  a  wdutioa  made  with  ci^BtaUiMd  acetate  of 
mpper,  80  parte ;  bltartrate  of  Tintewi  8  pacts ;  rsln-w^er, 
GOO  parts ;  idtrte  add,  4,  added  when  ooU. 

The  substance  in  said  to  have  been  invented  by 
Enmenea,  kin^  of  Peigamus,  as  a  substitute  for  jm- 

grms,  on  which  an  embargo  was  laid  hy  Ptolemy 
piphanes  as  Eumeues  was  collecting  a  library  in 
emulation  of  the  famous  one  in  Alexandria.  After 
the  libraiy  in  the  Bnichion  was  burned,  during  the 
siege  of  Alexandria  by  Julius  Ceesar,  Marc  Antony 
presented  to  Cleopatra  the  rival  library  of  Fei;gamu3, 
connsting  of  200,000  volumes  (volumen,  a  scroll). 
It  was  sutweq^nently  destroyed,  the  Saracens  burning 
what  Theodosius  had  left.   See  Papeb. 

Paroh'ment-pa'per.  Made  by  immersing  ordi- 
nary unsized  paper  in  sulphuric  acid,  diluted  with 
about  half  its  volume  of  water.  It  is  withdrawn  in 
a  few  moments,  and  on  drying  is  found  to  have  as- 
sumed a  new  character,  resembling  rather  that  of 
animal  membrane  than  vegetable  fiber,  and  its 
strength  is  nearly  doubled.  After  the  immersion  it 
is  washed  in  water,  afterward  in  dilate  ammonia, 
and  if  any  of  the  latter  remains  it  is  removed  by 
lime  or  baryta. 

It  was  invented  and  patented  in  England  b^  Mr. 
Gaine.  Fi^er  and  Pomareda  made  attempts  m  the 
same  direction  in  France,  1848. 

KarehleU,  tn  1800,  nibaequentlr  treated  the  paper  with  glj- 
eerlne,  to  kItb  it  iuppleneae.  Stuart  Qwynne  made  pactional 
currencj  of  It  about  1866  or  1866. 

To  aTold  ttie  imperfect  penetiaUon  of  the  add,  J.  J.  Ott 
treated  a  nnmber  of  thin  eheete  with  the  acldnloiH  boIhUob,  and 
combined  them  ioto  a  homoffeneonji  sheet. 

A.  T.  Schmidt  added  the  g^<»rt°e  to  the  add. 

Thomai  Taylor  (England,  UOB;  United  Statee,  1871)  treated 
the  paper  with  chloride  of  lina.  See,— 
Hodaott,  March  16, 1860.         Sheldon,  Jannair  36, 1870. 
Hodnn,  September  37,  1870,  SehmUt,  April  1, 1871. 

twopstsnls.  Banna,  OetoberSl,  1871. 

Pu'tdOM.  (^aulicnl.)  The  limber-hole. 


ng.  8C68. 


Pa-ren'the-aifl.  A  mark  consisting  of  two  curved 
lines  face  to  face  ( ).  They  inclose  matter  which  Is 
cognate  to  the  subject,  but  which  may  be  omitted 
without  impairing  the  grammatical  construction  or 
the  substantial  meaning. 

Par'er.  In  Fig.  3558,  the  apple,  fixed  on  the  rotary 
fork  c,  is  pared  by  the  knife  a:,  also  rotated  by  bevel 
gearing.    When  the  knife  makes  a  revolation,  com- 

Eleting  the  paring  operation,  a  prmection  m  on  the 
orizontal  beveUwheel  strikes  the  foot  of  the  pivoted 
lever  Tt,  throw- 
ing its  upper  8658. 
end  fonvard 
so  as  to  push 
the  ap^e  From 
the  fork.  The 
lever  is  then 
brought  back 
to  pkce  by  a 
spring  p. 

In  the  ap- 
ple-parer  (Fig. 
3559)  the  cut- 
ter is  carried 
on  an  upright 
A,  pivoted  at 
bottom,  hav- 
ing a  project- 
ing arm  k, 
which  is  once 
during  each 


Apj>k-Far*r, 


revolation  struck  by  an  inclined  cam  on  the  upper 
side  of  the  bevel-wheel  /,  causing  it  to  make  a  par- 
tial revolution,  and  throwing  the  Knife  back  so  that 
the  apple  may  be  readily  removed  from  the  fork. 

Fai/get.  {Plastering.)  a.  A  plaster  form^  of 
liuie,  sand,  hair,  and  cow-dung,  for  Uuing  the  inte- 
rior of  flues.  Pargeiing. 

b.  A  plaster-wonc  executed  in  raised  omunental 
figures,  molded  or  impressed  by  the  trowel. 

e.  A  stucco. 

Pa'ri-au.  {Pottery.)  A  variety  of  porcelain  hav- 
ing the  appearance  of  Carrara  marble,  and  made  by 
the  substitution  of  soft  feldspar  for  Cornish  stone  in 
the  porcelain  process. 

It  derives  its  name  from  the  celebrated  marble  of 
Paros,  and  is  much  employed  for  statuettes  and 
other  works  of  art. 

It  is  composed  of  about  }  silica  and  nearly  ^  alu- 
mina, with  a  small  proportion  of  soda,  potash,  lime, 
magnesia,  and  iron.  These  are  linely  ground  and 
thoroughly  mixed  to  a  creamy  consistence.  Tlie  fluid 
is  poured  into  a  mold  and  afterward  baked.  Some 
of  the  articles  made  by  this  process  consist  of  many 
pieces  which  require  to  be  joined  together.  The  in- 
equ^ities  of  the  joints  are  then  obliterated  and  the 
work  baked  and  annealed. 

Parking.  (BookbindiTig.)  Thinning  the  leather 
toward  its  edge  so  as  to  prevent  a  square  projection 
at  its  terminating  edge. 

Par'ing-oliia'eL  A  joiner's  chisel  having  the 
basil  on  one  side,  used  in  fitting  and  finishing  ;  not 
differing  essentially  from  a  Jirmer.  Its  name  is  de- 
rived from  its  being  used  by  hand,  with  a  paring 
action,  in  contradistinction  to  the  godcei  and  the 
mortise  chisels,  which  are  adapted  for  the  mallet. 

It  is  usually  longer  in  the  blade  than  a  Jirmtr- 
chisel  and  lighter  than  a  mortw-chisel. 

Pai'lng-knlfe.  1.  A  knife  used  by  wood-turaers 
and  others  for  roughing  out  work  ;  it  has  a  hook  at 
one  end  passing  through  au  eye-bolt  in  the  block  a, 
allowing  considerable  freedom  of  motion  ;  the  block 
is  secured  to  a  lathe  or  work -bench  by  screw  attach- 
ment A ;  c  is  a  piece  of  wood  being  pued. 
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3.  One  used  for  peeUng  frait^  haTing  »  gturd  to 
regDlate  the  depth  ot  cut. 

3.  A  farrier's  hoof-paricg  tooL 

4.  (Surffieal.)  A  Iciufe  used  m  removing  the 
cuticle  or  n^ged  edges  of  parts  which  are  to  be  ;^aced 
in  ftpp06itioa  that  way  may  grow  tt^ther. 


8 


aarfiedt  Ikrtnf  Knirti  mi  Snuon. 


The  extunples  are  reepectively,  — 

TTp|>er  one,  Sim'a  knife  for  paring  edges  in  ths 
operation  of  resico-Twinal-fittula. 

Below  it,  onrved  Enift  for  asme  opermtion  and 
that  of  cleft  palate. 

Par^ng-ma-ohine'.   A  key-grooring  machine. 

Par'lne-ptow.  Ifijubaaidryi)  A  plow  for  cut- 
ting soda  or  tarfa  from  the  surface  oTthe  gronnd. 
A  Md-plovj. 

Pai^lzig-sois^am  (Afrfrfool.)  A  Boisaora  for 
trimmiDg  the  edges  of  wonnda,  or  freshening  the  edges 
<Mf  fistuloas  openings,  in  order  that  they  may  grow 
together  when  brought  into  apposition  and  secured. 

Fig.  8561,  lower  cut,  repreaentB  Dr.  Emmett's 
douUe-curved  scissors  for  paring  edges  in  the  oper- 
ation of  Tesico^Tsginal-fiatula  and  cleft  palate. 

Far-lalan  O<dd-«^'oi«d  Alloy-  A  facti- 
tious gold.  See  Oboioe  ;  also  Allots  for  jewelers, 
page  63. 

Par-la^mn  WUte-met'aL  An  alloy  composed 
of  copper,  69.8  parts  ;  zinc,  5.5  ;  nickel,  19.8  ;  cad- 
minm,  4.7.    See  Alloy,  page  63. 

I^iilth'ml-o-tome.   {Surgical.)   An  instru- 
ment for  scarifying  the  ton^s. 
Park.  A  plare  of  encamranent  of  an  artillery  tnun. 
Parlla-tnent-lM^  (Vmdieal.)  like  poution 
of  a  ship  when  careened. 

Par-line.   The  mean  or  normal  line  of  a  barom- 
eter for  a  given  station. 
Farlor-4kate.   A  skate  on  rollers  for  use  on  a 

floor  or  carpet, 
nc  asOL  (See  Skatb.) 

J  ,  In    the  one 

shown,  the 
wheeling  mo- 
tion of  the  skat- 
er is  facilitated 
by  a  middle 
driving  -  wheel 
which  descends 
below  a  line  drawn  between  the  other  two  wheels. 

Pa'roa-^narOile.    A    semi-transparent  whitfi 
marble  tinned  with  yellow. 
Par^KWlt-^work.   (jtfastmry.)   8<jaared  stones 


laid  in  artteher-conrm  and  with  Aetukr-connei  at 
intervals  of,  say,  8  feet 

Par'qiiet-iy>  An  onuunental  nio«aic  woodwork 
in  die  different  colors  of  woods,  or  their  diffemit 
grains  are  so  ordered  as  to  form  patterns.  See  also 
Harquetrt  ;  Mosaic  ;  Buhl  ;  Beisxeb-wokk. 

Par'raL  {Naviiml.)  The  hoop  or  collar  of 
greased  rope  by  which  a  yard  is  shackled  to  the  niast, 
at  the  slings,  the  parral  slipping  on  the  mast  as  tlw 
yard  is  raised  or  lowered. 

Iron  parrals  are  now  in  common  use. 
The  parral  is  connected  to  sling-cleats  on  the 
yard,  and  has  strung  upon  it  parral-trueks,  that  is, 
small  wooden  globes  to  prevent  friction  or  Unding 
against  the  mast,  in  hoisting  or  lowering. 

Par'ral-TOpe.  (Nautical,)  A  single  rope,  weQ 
served,  and  formed  into  a  collar  annmd  a  mast  for 
slinging  an  upper  yvrd. 

Par'rott-ffTm.  {Ordnance.)  A  Idnd  of  rifled  can- 
non invented  by  Captain  R.  G.  Pairott  of  the  Cold 
Spring  Foundry,  West  Point,  N.  Y.,  and  much  em- 
ployed in  the  United  States  service  during  the  late 
civil  war.  The  body  of  the  gun  is  of  cast-iron,  and 
is  T^forced  at  the  breech  oy  shrinking  on  a  ring 
of  wnnigfat-Ircm. 

The  calibers  are,  lO-ponnder,  2.9  inches  bore  ;  20- 
pounder,  S.67  inches  oore ;  80-pounder,  1,2  inches 
bore  ;  100-pounder,  6.i  inches  oore  ;  200-pounder, 
8  inches  bore:  corresponding  respectively  to  3,  6,  9, 
82,  and  64  pounder  smooth  bores.  The  number  of 
grooves  increased  with  the  caliber  of  the  gun,  the 
10-ponnder  having  three. 

Part  {Founding.)  A  certain  portion  of  a  mold 
or  flask  ;  as  the  top  part  or  drag,  the  bottom  part  or 
cop^  the  middle  part  contained  in  the  middle  por- 
tion of  a  thrte-part  flask,  etc.  (See  Flask.)  The 
falae  part  is  a  flask  rammed  op,  generally  a  top  part 
tnmf^  over,  stricken  off,  and  a  cavity  st-oopea  in  it 
to  receive  temporarily  the  bulge  of  a  pattern  while 
sand  is  being  rsmmed  upon  the  npper  surface.  The 
whole  is  then  turned  over,  the  falte  part  destroyed, 
and  the  parting  made. 

Parting.  \.  {MetaUurgy.)  Separating  silver  from 
gold  by  an  acid. 

2.  {Paper.)   Separating  the  moist  sheets. 

8.  {Nautical,)  Breaking  cable,  leaving  the  an- 
chor in  the  ground. 

^.  {Fcnmding.)  The  meeting  surfaces  of  the  sand 
rammed  up  in  the  cope  and  in  the  drag. 

A  powder  is  applied  to  the  faces  to  enable  them  to 
separate  readUy.  This  parting  may  conast  <tf  diT 
sand  free  from  clay  or  other  tenadons  matter,  or  of 
brick  powder. 

The  facipg  is  a  material  applied  to  the  sand  when 
the  metal  will  come  in  contact  with  it    See  Facihg. 

The  ;xirtffljr  ofloam  snr&ce.  See  LoAH-MOLDlirai 
page  1461. 

5.  (Comh-Tnalring.)  A  mode  of  making  comba  to 
economise  material,  in  which  a  pair  of  a»nbe  ats 
made  iVom  a  single  slip  a  little  over  comb-width.  A 
cutter  has  a  vertical  motion  upon  the  blank,  which 
has  an  intermittent  feed  beneath  it,  making  a  series 
of  cut^  the  teeth  (Kf  ekch  ctnnb  occupying  the  inter- 
dental spaces  of  the  other.   See  Comb-making. 

Parfin^-llne.  {Founding.)  The  line  upon  a 
pattern  as  it  lies  imbedded  in  the  sand,  below  which 
the  drawot  the  pattern  is  upward,  and  above  which 
it  is  downward.  This  line  in  the  majority  of  cases 
is  undulatory,  and  the  surface  of  the  sand-parting 
extends  from  it  to  the  edges  of  the  flask  all  round. 

Part'in^-sand.  {Fimnding.)  Dry  sand  free 
from  clayey  compounds  placed  between  the  two 
members  of  a  mold  to  facilitate  their  separation. 

ParMng^^ooL   1.  (Xarble-workit^.)    A  la^ 
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of  peculiar  shape,  coarse  or  fine 
in  grain,  and  used  by  marble- 
workers  (abed.  Fig.  3563). 

2.  {Turning.)  A  cutting-tool 
osed  hy  wood  and  ivory  turners 
for  separating  turned  pieces  from 
the  block,  taming  out  interior 
cylinders,  etc. ;  e  /,  parting-tool 
for  soft  wood  ;  g,  for  nard  wood ; 
h,  inside  parting-tool  for  remov- 
ing rings  from  the  interior  of 
Bond  works,  avoiding  loss  of  nur 
terial  in  shaTiogs;  ttisoIsouM- 
ful  in  some  other  onder-cat 
works. 

8.  (^Carving.)  An  angular 
gouge  like  a  hollow  graver,  used 
for  marking  outlines,  tendrils, 

] sterna,  and  markings  of  Iflaves, 
etc. 

4.  iJoinay.)   A  cUmI  with 
a  bent  edge. 
(OorpCTifry.)   A  division  between 


Par.titioii. 

rooms,  etc. 

The  scantling  in  a  partition  is  as  follows :  — 

aiO,  (be  bottoDfpleca. 

Hiad  tbm  apper  pUte. 

Prmcipai  pMtt,  tfao  nutn  aprighla. 

Qwarten,  Um  Intenae^ale  •toddtng. 

vaeu,  dUiqae  ttas. 

FaiVner.  (N^auiieal.)  A  framework  or  bushing 
in  or  around  a  hole  in  a  deck  to  receive  the  heel  « 
a  mast,  bitt,  or  pump,  or  to  form  a  basis  for  the 
pawls  of  a  capstan. 

The  framework  consists  of  fore-and-aft  parbun, 
erosa-partneriy  and  eomer-chodea. 

Party-^d.  {MetaUurgy.)  Beaten  or  leaf  sil- 
ver with  a  coating  of  gold  on  one  side. 

Pax'ty-waU.  {Baildimg.)  A  wall  separating 
two  adjoining  tenements.  Originally,  it  meant  ft 
wall  built  upon  the  lands  of  two  adjoining  proprie- 
tors which  furnished  support  for  the  floors  and  roofs 
of  the  tenements  on  each  si^  Laws  r^nlating  this 
right  vlt  y&at  ooeapation  are  in  force  in  Europe  and 
America.   It  shonla  mn  above  the  roof. 

Pot'tIb.  An  area  before  the  entrance  of  a  church 
or  around  it.  Parvue, 

Pas-d»-scm'zl>.  {Ftniijicaiimi.)  A  staircase 
from  the  ravelin  to  the  ditch. 

nuM.  (Rolling-mill.)  a.  The  ^pe  prodnced 
br  toe  grooves  in  the  adjacent  rolls  of  a  rolliiu;-mill. 
"nie  JMM  is  so  formed  as  to  give  the  required  shape 
to  the  metal  rolled  therethrough.  The  most  impor- 
tant  and  ftsqnently  occurring  forms  are  nils,  tires, 
angle-iron,  deck  or  T  and  t  beams,  half-round  forms, 
such  as  felly-iron,  etc.,  and  some  of  the  principal 
varieties  of  spike  and  sash  iron.  See  Iron,  An- 
cle. 

b.  A  single  passage  of  a  {date  or  bar  between  the 
rolla. 

Fu^a-rae'.  (Aimffeal.)  A  tackle  to  spread  the 

clews  of  a  fore-sail  when  sailing  large  or  before  the 
wind. 

Faao-boat  A  broad.  Hat- bottomed  boat  A  flat 
or  pwiU. 

Paas-boK  A  wooden  box  used  for  convmng 
Cartridges  from  the  magazine  to  the  guns  in  forts 
and  batteries.  It  is  7  inches  in  depth  and  width  1^ 
14  inches  long,  having  a  hinged  cover  and  a  handle 
at  one  end. 

PaHM-pur-toatf.  1.  (Engraving.)  An  engraved 
plate  or  Uock,  forming  s  frame  around  an  apertnre 
into  which  ai^  engraved  pkte  or  block  may  be  in- 
nrtsd. 


This  is  common  in  wood-engraving,  where  an  or- 
namental border  may  be  made  to  do  duty  with 
changing  contral  advertisements  or  labels. 

It  was  also  adopted  a  number  of  years  since  with 
the  notes  of  the  State  Bank  of  Ofaio^  when  snch 
things  were,  the  inserted  blocks  npnaenting  the 
names  of  the  several  branches. 

Also  understood  to  be  adopted  in  the  national 
bank-notes.  ' 

2.  A  frame  or  mat  to  go  around  a  picture.  Fre- 
quently a  pasteboard  border  for  a  putnre  beneath 
the  glass  and  within  the  frame. 

Paia^nS-plaoe.  {SaUtoay  Sngiiieering.)  A  sid- 
ing. ■  ■ 

Paaa^uy.  One  that  will  open  several  lodca.  A 
masler-kejf. 

Paste.   A  soft  adhesive  composition. 

1.  A  mixture  of  flour,  water,  starch,  etc.,  vari- 
ously compounded  in  different  trades,  such  as 
boolanndera,  etc.  The  paste  is  sometimes  strength- 
ened by  starch,  and  preserved  from  mdd  byoaim^ 
acid. 

Size  is  a  thin  doe,  but  man^  pastpr  compraitiona 
are  called  size  in  the  trades,  as  in  cahco-printing. 

2.  (Oalico-printing.)  A  boiled  composition  of  £)ur, 
starch,  or  gum  with  water,  used  as  a  vehicle  for  mor- 
dant, color,  resist,  or  padding,  or  diacharga.  Also 
called  thickening. 

KAurg&'t»dkttmpaM:  four  parti,  l^wrf^tt,  otglnean 
Boakal  tm  nreial  hoan  In  Ifi  parts  of  watar,  aad  hno  rimrtv 
wanned  nntn  a  peribetlv  dear  eohnkm  is  ftmaed  TUi 
•olDtioo  k  then  dUutcd  wUh  «6  parte  bdllng  water  tmi 
thonngUr  itimd.  In  the  mean  ttnte,  80  parti  of  eteevti  arc 
etbredtate  100  parts  <^ eoU  water.  M  M  to  ten  a  tUa  sdlky 
UqnU,  ftM  from  hnnps.  Into  OiIb  Is  poured  Uu  sdutloa  at 
(^w,  stirring  onllnnulT  «d  heatliw.  whan  oOtd,  ten  dnps 
ofcaiMk  «U  are  added.  It  if  aala  l»  posseai  «ttne>«na>7 
adtuehe  power,  Joining  liaflier.  puar,  nesteinnd,  ale.  1^ 
kaeplDg  it  In  oloaed  TEawIe,  ao  that  lue  water  cauiDt  aiaponta, 
It  may  be  preserred  for  reue. 

2.  For  ^Uichlng  labefe  to  glass  or  portaliln,  giwa  twMeaatt 
b  ganenlly  amplofad.  A  iMUqiMtttyofcBiwdTaaiiiillaiali 
wlU  preaerre  It,  Utoogh  this  la  sddem  neeeanij.  A,  eolntten 
of tbelUc  In boiu  b alao oacAil for thU porpoae.  Dtstrlna,ar 
BtitMi  gnin,  ia  geoenllv  need  *»  nodnteg  laMs  adheim, 
bntdoes  DOt  adbareflm^r  to  tfaae. 

8.  Vec  leatber-wofken  aliun  or  roain  an  added  to  Itae  above. 

4.  CXhuie  pute  ia  a  cement  of  faolloek's  blood,  qnieUhBo, 
and  water,  for  etone,  earthenware,  or  wood. 

fi.  Antiftirc  paste  to  beeawox  and  tarpentlne. 

e.  PotUMimg  poata,  ft>r  nwtala,  la  made  of  materiali  otTorjing 
grit  and  veUele,  ae«oidlng  to  the  seed,  —  rotten-atoaa,  aneiy, 
MpoU,  both-brick,  aoft-aoM,  olfv»4iQ,  laid,  tmpcDtina,  ale. 

7.  SfcovMg  pastelaapernunadsoi^ 

5.  Dough  for  pactiy. 

8.  Ovtoln  conJMtkiiu,  aaah  aa  ta)nba. 

10.  (JMe>y.)  An  aarthj  imnani  Ibr  mtUag  caiai^ 
wares. 

11.  taiau.)  A  hlgkb  raftwitlie  Tltraoae  oompesHlan  of 
PMbM  radMnslU  Melted  with  alkaline  Bolta  and  eoloied 
with  metalHe  oxidaa.  Uead  for  making  helitlona  gens. 

The  kind  known  aa  ami,  flrom  its  Tnmptor,  to  a  U^Uy  ra- 
fractlTe  and  p^neld  glaas.  It  fwntalne  a  laige  qwanHly  of  orfda 
of  lead,  and  naaoantlj  of  bcmteaf  lead. 

The  ortwaa  known  to  the  ondenls,  eoM*  apeetaBena  baving 
bean  Ibnnd  In  the  H^yptlan  tomha.  This  wonderfkil  noUoa  alao 
werapeescoeedoftbeartof  engnTtnggnas.  Among  the  Jaws 
who  moda  their  exodw  fran  BgTpt  was  Baalael.  of  to*  tribe  flf 
Jndah,  who  was  aUe  to  out,  engtave,  and  eel  ptwlons  eteosa, 
to  make  the  etonea  of  the  breurtptote  Uka  "  tb«  engraTlnga  «f  a 
■Jgoet,"  each  one  wHh  Utaname  of  oneof  the  twMvaMM. 

Ttw  art  of  maUag  paota  Ibr  waakat  temaaytsntnElea, 
bat  woa  raftred  aaai  Oia  end  the  fiflasnth  oaaliuT  bj  a 
MHaneaa. 

13L  Qjpeomta  water  ftrplBStems. 

PaateOward.  A  thick  pajper  board,  made  by 
pasting  together  a  number  ot  ueeta  of  paper.  This 
IS  aftOTward  pressed  to  remove  the  water  of  Uie 
paste,  dried  and  calendered.     See  also  Cabd- 

BOABS. 

In  Hale's  machine  for  lining  straw-board  or  thick 
paper  with  a  thinner  material,  the  tbm  Uning-pi^ 
IB  wound  on  a  roll  i>,  and  U  caoaed  to  paH  over  a 
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pasting-roller  iu  the  trough  C^rovided  with  an 
wUiutsUe  knife  or  scniper  H.  The  thick  board  is 
fin  up  (Vom  below  and  united  to  the  lining  by  a 
pair  or  rolls,  between  which  the  two  conjointly  prus. 

^wte'bOBrd-oaf  ter.  The  machine  (Fi^.  3565) 
is  for  grooving  and  cutting  pasteboard  stnps  em- 
ployed for  making  boxes.  The  board  pesses  sncoes- 
lively  between  the  rollers  D  F,  C  £.  The  rollers  F 
m  provided  with  grooving  disks  g,  which  are  op- 
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posed  to  the  surface  ofthe  plain  roller  D,  and  may  be 
adjusted  to  crease  the  boanl  at  any  desired  distance 
frmn  the  edges  severed  by  the  circular  cutters  it  n  ; 
theroUerfmay  be  raised  or  lowered  by  screws  (2,  to 
cause  more  or  less  overlapping  of  the  cutters  m  n. 

Pu'teL  1,  A  solid  colored  pencil  made  of  fine 
pipe-clay,  gum-water,  and  the  required  pigment. 
Tile  executed  work  is  called  a  drawing  in  cniuk  col- 
on.   It  requires  the  protection  of  glass. 

8.  (Dyeiag.)  Woad.  It  gives  its  name  to  the  vat 
in  which  pastel  and  indigo  are  used,  the  patUl-jxzt. 
PaatSHnRk'or.   A  stirring-machine  for  mixing 
the  componentsof  paste, 
ng.  8666.  The  vertical  shaft  is 

J  tubular  at  the  lower 
end,  and  receives  steam 
through  its  step-block, 
which  is  sorew-tnreaded 
for  coupling  to  the 
Bteatn-pipe. 

Paste-polntB. 
(PrirUiTig.)  Register- 
points  on  a  tympan. 

Puta^t  (Book- 
binding.) A  vessel  con- 
taining paste,  which  is 
laid  on  with  a  brush. 

Futem.  (Menage.) 
A  shackle  for  horses 
while  pasturing. 

Faft>tdJle'.  An  aro- 
matic paste  for  burning 
as  a  fiimigator  or  disin- 
fectant. It  is  composed  of  gum  ben»>in,  sandal- 
wood, spices,  charcoal-powder,  etc. 

Paf  a-mom'e-ter.  An  instniment  for  measuring 
the  force  of  currents. 

Patob.  1.  A  greased  piece  of  cloth  wnpped 
amnd  a  rifle  bullet. 

2.  A  reinforce  or  strengthening  piece  on  a  fitlnic 
at  a  point  of  wear,  or  around  a  hole  or  eyelet. 


3.  An  additional  or  substitute  jaece  in  the 
covering  or  sheathing  of  a  structure. 

4.  A  binding  or  cl&mp  on  an  emergency  for  a 
ruptured  hose. 

5.  A  block  on  the  muzzle  of  a  gun  to  do  awn 
with  the  effect  of  dispart ;  making  the  line  n 
bore  and  line  of  sight  parallel. 

Pattella -ap'pa-ra'tus.  (Surgimt.)  Ad 
apparatus  for  treating  fractures- of  the  kneepan.  It 
consists  of  two  curved  plates  of  sheet-iron  connected 
by  two  side  rods  and  a  back  rod  a,  having  attached 
a  double  reversed  screw  with  a  key  b,  by  turning 
which  the  two  projections  c  li  are  caused  to  ap- 
proach or  recede  from  each  other. 
Two  buckling  straps  are  attached  ^  866T.j 
to  each  plate  ;  these  are  applied  to 
the  lower  part  ot  the  thi^  and  calf 
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ofthe  1^.  The  fractured  parts  are  coapted,  and  atrips 
of  adhesive  plaster  e  /  applied  above  and  below  ue 
kneepan  ;  these  are  tightened  by  turning  the  key  b, 
keepmg  the  wts  of  the  kneepan  together. 

Fat'en.  The  plate  which  nolds  the  wafer  or  con- 
secrated bread  of  the  communion  service.  It  is 
sometimes  made  to  iit  the  chalice  or  cnp. 

Paf  ent  Zteath'er.  A  varnished  or  lacquered 
leather  used  for  boots  and  shoes  and  in  carriage  and 
harness  work.  It  embraces  a  number  of  varieties 
and  qualities.  Black  is  the  usual  color,  but  it  is 
also  made  of  red,  green,  blue,  and  other  tints. 

The  leather  is  specially  prepared  for  the  purpose, 
and  is  usually  hemlock  tanned ;  it  is  highly  hmed 
and  treated  with  weak  sour  liquor,  undergoing  but 
a  light  The  hides  are  then  split,  some  of 

the  thicker  ones  being  |xused  throu^  the  machine 
as  many  as  five  or  six  times  ;  the  skin  and  flesh  side 
splits  are  usually  sold  to  trunk-makers,  the  interior 
only  being  treated  with  the  noeetmeat,  as  the  lacquer 
is  technically  termed  ;  this  is  principally  composed 
of  linseed-oii,  with  the  addition  of  proper  coloring 
matters.  The  skins,  previously  wdl  dried  and 
softened  by  beating  and  boarding,  an  stretehed  on 
frames,  and  the  stceetmeat  is  applied  in  several  coats ; 
after  each  appUcation  the  frames  are  slid  into  an 
oven  heated  by  steam-pipes,  where  they  remain  un- 
til the  varnish  has  set ;  any  roughness  that  appears 
during  any  stage  of  the  process  is  removed  by  pol- 
ishing with  pumice,  and  all  traces  of  dust  removed 
with  a  wet  brush  followed  by  a  dry  one.  The  en- 
tire operation  requires  from  one  to  three  weeks. 

The  variety  known  as  enameled  leather  is  finished 
by  passing  through  a  grainiug-machine  having  a 
heavy  brass  roller  with  a  slightly  corrugated  bee, 
and  boarding  in  a  peculiar  manner  by  hand.  See 
Leather. 

Pat'e-ra.  (ArchUtd,we.)  An  ornament  on  a 
frieze  representing  a  round  dish  in  bas-relief. 

Pat'e-n'ro.  (Ordnance.)  A  nwrtar  for  firing 
salutes. 
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Fmter<noB'ter  -  pump.  A  cAatn-pomp.  So 
named  from  a  fancied  resemblance  of  the  buttons  on 
the  chain  to  the  beads  of  the  roaary.  The  latter  is 
an  old  invention  of  Centnd  Asia,  naed  by  the  Bood- 
hists.    See  CHAiy-PUMP. 

Patar-nos'ter-wheoL  A  water<raiaing  device 
having  a  nomber  of  bnckets  on  a  chain.  Named 
fhnn  ita  nsembknee  to  the  roaaiy.  See  Noria; 
Chaik-wheel. 

Patdo-pro'oau.  The  patio-process  of  amalga- 
matioQ  is  practiced  in  Peru  and  Mexico.  A  patio,  or 
amalgamation  fioor,  is  a  large  paved  area,  walled 
aronnd  to  contain  the  tortas,  or  flat,  circular  heaps 
of  ground  ore,  salt,  magistral,  etc.,  which  are 
tnmped  by  hoiae^  treated  by  mercury,  etc.,  as  de- 
Bcrlbed  under  Amaloahator,  page  75  (which  see). 
The  process  was  invented  by  Medina  in  1557,  and  was 
introduced  into  Nevada  with  but  indifferent  success, 
ten.  1.  A  clog  or  sole  of  wood  mounted  on 
a  frame  to  raise  the 
tig.  8668.  feet  of  a  person  above 

a  wet  or  muddy  pave- 
ment. The  support 
is  usually  an  iton 
ring.  They  are  much 
used  in  some  coun- 
tries where  aaiola  are 
not  in  vogue.  The 
Dutch  waae  round 
in  wooden  sKoea  in 
theirdairies  and  sculleries.  The  English  and  French 
tiS  the  wealthier  class  use  elogM;  the  more  humble 
class  in  England  use  pattens  (a)  ;  in  France,  tahota. 
The  Oriental  ladies  patter  round  in  their  baths  and 
paved  courts,  wearing  kUbkoba  (6),  to  protect  the  soles 
of  their  delicate  feet. 

2.  {Matanry.)  a.  The  sole  for  the  foundation  of 
a  wall. 

h.  The  base  ring  of  a  column. 

Pat'tern.  1.  A  piece  of  card-board,  sheet -metal, 
or  thin  plank  correfqwnding  in  ontline  to  an  object 
that  is  to  be  fabricated,  and  serving  as  a  guide  for 
determining  its  exact  shape  and  dimensions  ;  such 
are  employed  by  workers  in  leather,  textile  fabrics, 
and  other  thin  materials  for  cutting  out  work,  and 
also  by  wood-workers  for  laying  off  the  oattines  of 
ot^ects  of  irregular  form  which  are  afterward  shaped 
by  the  axe  or  saw.  (See  Template.)  Pattern-pieces 
or  gaga  are  largely  used  in  making  special  machin- 
ery, such  as  rifles,  sewing-machines,  American 
watches,  and  numerous  machines  in  which  all  the 
parts  are  made  sepamtely  by  gages  and  then  asaemhled. 

The  system  is  known  as  itutking  by  gages  and  as- 
aembling.    See  Gaoe  ;  Assebiblikd. 

2.  {Ftihric)  A  deugn  of  flgnrea,  woven  in  cloth 
or  printed  thereon. 

3.  {Foitndmg. )  The  counterpart  of  a  casting  in 
wood  or  metal  from  which  the  mold  in  the  sai^  is 
made.  When  dry-sand  or  loam-cores  are  used  to 
form  the  cavities  in  a  castin^^  projections  of  suitable 
sife  and  shape  are  affixed  to  the  pattern  to  secure 
such  cores  in  place.    See  Print. 

Patterns  are  often  made  in  two  parts,  sometimes 
in  several  parts,  held  together  by  steady-pins  or 
dowels. 

Straight-grained  pine  or  mahogany  is  preferred 
for  patterns  of  this  kind  ;  screws  rather  tluin  nails 
are  employed  for  joining  the  pieces.  Foundry  pat- 
terns are  made  somewhat  tapering  in  those  parts 
which  have  to  enter  deeply  into  the  molding  sand 
or  loam,  in  order  to  facilitate  their  removal ;  this 
taper  may  amonnt  to  or  i  of  an  inch  to  the  foot, 
and  in  some  cases  even  more. 

Ordinary  iron  shrinks  about  \  inch  to  the  foot  in 


cooling  ;  brass,  inch  ;  and  this  must  be  allowed 
for  in  the  pattern.  For  this  purpose  a  contraction 
rule  is  employed,  giving  measurements  about  one 
per  cent  in  excess  of  the  true  length  ;  this  avoids 
the  trouble  of  calculating  the  extra  dimensions  to 
be ^Tcn  the  pattern  in  each  particular  case. 

Wooden  patterns  should  be  well  oiled  and  var- 
nished. This  preserves  them  and  assists  their  free 
delivery  from  the  mold,  which  is  farther  insured  by 
rubbing  them  with  black-lead.  In  their  construc- 
tion, sharp  interior  angles  should  be  avoided  as  tend- 
ing to  cause  a  breaking  down  of  the  mold  at  that 
pomt  and  weakening  the  casting.  Patterns,  especial- 
ly for  small  castings,  are  sometimes  made  of  metaL 
These  have  the  advantage  of  being  more  durable,  bat 
if  of  iron  require  to  be  taken  good  care  of  Xo  prevent 
rusting.    See  list  under  Foundinq  ;  Molding. 

For  machine  for  pattern-making,  see  numbers  of 
Aiaeriean  Artisan  for  Mayand  Jime,  1874. 

FaVtem-box.  {Weaving.)  a.  A  box  in  a  loom 
holding  a  number  of  shuttles,  either  of  whidi  may 
be  projected  along  the  shed,  according  to  the  pattern. 
The  automatic  means  for  operating  the  shutties  in 
due  sequence  is  a  Pattebk-otlihdbr  or  Pattern- 
chain  (which  see).. 

b.  The  box  peribrated  for  the  harness-cards  in  the 
Jacquard  figure-loom.    See  Pattern-card. 

Paftera-oard.  {Weaving.)  One  of  the  perfo- 
rated cards  in  a  Jacquard  loom  through  which  the 
needles  pass  ;  the  penorationa  are  according  to  the 
pattern. 

Fig.  8689  shows  the  pattern-cards  and  pattern-box 

detacned  from  the  loom.  The 
box  is  perforated  with  as  many 
holes  as  there  are  warp-threads, 
and  rods  connected  with  each 
thread  are  suspended  over  it 
The  pattern-cards  are  perforated 
to  correspond  with  the  figure  to 
be  woven.  As  the  box  revolves, 
carrying  the  cards  successively 
over  its  faces,  the  rods  drop 
down  whenever  the  holes  in  the 
cards  and  box  coincide,  each 
rod  lifting  its  own  warp-thread,  tr 
The  cards  are  hung  together  in  f  J; 
an  endless  bdt,  as  shown  in 
the  figure.  See  also  pages  1SS6, 
1357. 

Pattem-ohaln.  ( Weaving.) 
A  device  for  automaticuly 
bringing  to  the  picker,  accord- 
ing to  the  sequence  required  by 
the  pattern,  the  shuttles  in  tlie 
shnttle-boxes  at  the  ends  of  the 
race. 

In  Fig.  3570,  the  pattern- 
chain  is  shown  passing  over  the 
wheel  Jf.  It  has  links  of  vary- 
ing hight,  which,  as  they  pass  beneath  the  roller  on 
lever  1,  raise  it  to  a  neater  or  lesser  hight,  and  with 
it  the  rod  O  and  uie  shnttle-box  at  its  summit, 
and  so  bring  the  required  shuttle  in  position  to  be 
struck  by  the  picker. 

In  Fig.  3571  the  pattern-chain  is  shown  beneath 
the  levers  from  whose  ends  depend  rods  which 
control  the  movements  of  the  lever  E.  This  lever 
is  connected  by  a  link  to  a  standard  F,  upon  which 
latter  the  shuttle-boxes  B  are  mounted,  and  is  (gr- 
ated by  two  cams  H  and  /,  in  such  a  manner  as  to 
raise  or  lower  the  standard  upon  which  the  series  of 
shuttle- boxes  are  placed,  so  t£at  any  one  of  the  boxes 
may  be  brought  to  the  race  from  any  position  at 
every  pick.    The  cams  are  actuated  by  a  pawl  and 
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ntohfit  connected  by  rods  with  lerers  P  placed  in 
contkot  with  the  rerolTiiig  pattern-chain. 


TIk-  8B71. 


Patttm-Ckainjbr  eptrating  ShunU^Box. 


Faftom-OTl'lii-der.  {Weaving.)  A  means  of 
operating  the  harness  of  a  loom  by  means  of  a  cylin- 

ng.  »73. 


der  with  projections  which  come  in  contact  in 
dne  order  of  time  with  the  respective  leven 

i which  work  the  shed.  In  the  example,  the 
pattern-cylinder  shaft  is  free  at  one  end  to  ad' 
mit  of  changing  the  cylinder  readily  for  chang- 
ing the  pattern.  The  gradoation  in  the  sizes  of 
the  pulleys  placed  in  series  on  the  same  shaft 
allows  a  true  vertical  pull  n^n  each  of  the 
jacks,  which  are  arranged  side  by  aide  be- 
neath. 

Pattem-mak'en'  Ap-pli'an-oea.  These 
embrace  various  modifications  of  the  tools  and 
machines  oi'dinaiily  used  by  the  tamer  and 
joiner.  Among  others  may  be  cited  the  fatt- 
lathe  {A,  Fig.  3573),  for  taming  hubs,  bosses, 
core-prints,  etc.  This  is  a  compact  machine, 
occupying  a  space  of  but  two  feet  square  ;  the 
cone-pulleys  are  of  iron  ;  the  spindle  of  steel 
turns  in  brass  bearinga,  and  the  face-plates  a, 
of  which  two  are  provided,  are  capable  of  tak- 
ing work  up  to  16  inches  in  diameter.  The 
rest  b  is  adjustable  on  the  table  c  by  a  nut  and 
screw,  and  the  bight  of  the  cutter  d  is  also  r^ulated 
by  a  screw. 

£  is  a  blodcing  and  cropping  aaio  adapted  for  cross 


cuttingand  slit- c 
ting.  The  table 
a  is  pivoted  on 
the  standard  h, 
so  that  it  may  be 
thrown  back  if 
necessary.  Gages 
c  are  provided 
for  varying  the 
angle  of  pres- 
entation 01  the 
timber  to  the 
saw,  the  spindle 
of  which  may  be 


Sa%o,  and  Obtt-Hititr. 


Fuitm-Ciilindn. 


raised  or  lowered  by  means  of  the  wrench  d. 

C  is  a  steam  glw-heaUr.  The  pots,  three  in  num- 
ber, have  flanges  resting  on  the  smooth  upper  suifiuw 
of  the  heater,  which  consists  of  a  water-bath  stir- 
rounded  by  a  steam-chamber,  a  is  the  steam  and  h 
the  waste- water  pipe. 

Pattern-wheeL  1.  (Horology.)  The  coma- 
wheel  or  locking-plaie  of  the  strikmg  portion  of  a 
clock-movement  That  which  has  notches  irf'  soch 
number  or  such  distance  aa  will  determine  the  num- 
ber of  blows  in  r^ular  order.  ' 

2.  {Weaving.)  A  Patterk -cylinder  (which 
see). 

Paftln-SOD'a  Pota.  (Metallvrgy.)  An  ar- 
rangement invented  by  Mr.  H.  L.  Pattinson  of 
Newcostle-on-Tyne,  about  1829,  for  separating 
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silver  from  lead.  Lead  ores  always  contain  a  small 
proportion  of  silver.  By  the  ordinary  procesB  of 
cupellfttim,  it  does  not  pay  to  treat  lead  coDttining 


less  than  20  ounces  of 
silver  to  the  ton  for 
the  purpose  of  extract- 
ing the  silver,  but  by 
Pattinson'a  process 
that  contaimng  as  lit- 
tle m  8  ounces  per  ton 
may  be  profitably 
worked. 

This  process  is  based  on  the  fact  that  the  melting* 
points  of  alloys  of  diver  and  lead  are  higher  in  pro- 
portioD  to  tlie  amount  of  silver  ooutained,  and  that 
if  lead  containing  direr  be  nwlted  and  constantly 
stirred  while  gradnatly  cooling,  when  it  arrivea  at  a 
temperature  near  the  melting-point  of  lead,  ciystals 
will  b^:iD  to  form,  which  sink  to  the  bottom,  leav- 
ing the  still  flnid  portion  much  richer  in  silver  than 
the  whole  mass  originally-  was,  while,  on  the  con- 
trary, the  crystallizra  portion  has  become  poorer. 

Tha  appAntiu  oooilrta  of  a  MriM  of  tight  at  tan  flHt-lioa 
pots  Mt  in  a  itiir,  w\tit  flnpbwM  bmeath.  At  tha  commaDoa- 
MMit  of  tba  opmtlon  one  of  tbe  omitral  pot«,  /,  I>  obaifvd 
irtth  laad  from  tha  ealeinliig-flimaca.  whieh,  when  naltad,  la 
rici&uDed  with  a  peifonLtad  ladle  and  tb«  fire  wlthdmrn ;  oool- 
iDf  iJMCclented  by  thnwlngwater  on  thenirftoaof  ttaametal, 
wbleh  la  kapt  eoaataatlr  a^tat«d  1»  owana  of  a  itlmr  or  alloa. 
OryKaJa  soon  appear  and  &11  to  tba  Dottmn,  wbencathajara  n- 
moTCdbf  mcuuof  apailbnitedladleaDd  tnuulbrrad  totbapot< 
at  tba  Mt ;  thia  opaiatlon  U  carried  on  until  abont  two  thlrda 
of  tbeebam  haa  baen  tnnafemd  to  tba  pot  e.at  which  time. 


pen 

In yia  tiian  ladled  Into  g,  a  freab  charge  of  caldnod  had  Intro- 
doeed  into /,  and  tbe  operation  repeated,  the  richer  metal  being 
conatantljr  tnnaftrrad  tttm  ona  pot  to  another  toward  the  right, 
while  tba  poorer  to  pawed  from  pot  to  pot  in  the  rarene  direc- 
tion. In  thlaway  the  cryital*  obtained  from  tbe  pota  to  tbe 
left  are  gradnallj  deprired  of  their  aHver,  wblle  tboee  on  tbe 
r^t  are  b^goODtlnDall*«nriehed,the  metal  In  tbe  pot  on  tba 
estreme  right  fteqnently  being  concentrated  nntU  It  emitalna 
500  at.  of  diver  par  too,  whUa  that  In  the  pot  on  the  extreme 
left  ihoiild  not  contain  mora  than  12  dwte.  par  ton. 

A  la  tbe  plan ;  £,tbeelemtlon ;  andC,ab*nsrarBaaeetlon  of 
thcappantui;  a  to  the  moriri-pol.fkvm  wfaldt  tbe  deaUrarted 
lead  to  ladled ;  b  c  d  t  f  g  k  i,  the  iPorkin^-mAt;  ^  b'  ^  t  e'  f 
g'  A'  tV,  their  reepectira  flraplaoee ;  and  kk  t  k,  the  ttmptr-poU, 
m  wbkh  the  ladlea  ara  heated  whoa  they  becmne  cool. 

In  the  aectloD,  a  to  a  pot ;  b,  grata ;  t,  aah-pit ;  d,  main  floe. 

The  ladlea.  If  operated  by  lund,  are  about  16  Inebaa  la  dl- 
aoMtar  and  b  tnehea  In  depth;  when  cnoaa  are  employed  much 
lariar  OBM  Hay  be  mad. 

Pannoh.  l.  (yauOeal.)  A  tiuckly  thrummed 
mat  of  sennit  wrapped  around  a  spar  or  rope  to  keep 
it  from  chaAng. 

2.  The  rim  of  a  bell.  The  part  against  which  the 
clapper  strikes. 

Paved  Way.  A  tramway  whose  tracks  are  of 
stone. 

Fave'ment.  The  hard  covering  of  the  surface  of 
a  road  or  foot-way. 

AccordiiuF  to  Pliny  (a.  d.  79),  *'  pavemrats  are  an 
inventioD  of  the  Greeks."  As  osiul,  he  forgets  I^vpt 
and  is  oblivions  of  India  and  China.  Soaua  of  Fer- 
gamoB  (founded  288  b.  c.)  made  omament&l  mosaic 
pavements  representing  natural  objects.  The  first  So- 
man  pavement  in  blocks  of  diamond  (rhombal)  fmio 


was  laid  in  the  temple  of  Jupiter  Capitolinus  during 
the  third  Punic  war. 

The  Oreeks  invented  (says  the  same  author)  ter* 
race-roof  pavements,  and  he  gives  the  following  diree* 
tiona  for  their  construction  :  — 

"  Beghi  widk  two  toyera  of  boarda  eronlng  each  othar  and 
niUlad  tofatbw  at  thair  extremltha,  to  pretent  warping.  Next 
pbiaa  a  l^er  of  poanded  pottery  and  lime ;  upon  thto  place  a 
Imr  of  brokan  pottari  with  a  large  praprartkm  of  lima,  one  (hot 
tUck  and  lanunad.  Aoother  layer  of  pottor  three  parta,  Una 
ona  part.  Is  laid  down,  dxAuoslB  deptb.  Sqnaia  Monaa,  two 
IbMCB  UMt,  ars  laU  on  this  ea  a  ilMa  of  li  liwiM  to  10  ftaC. 
Then  pdWi  tba  anrftea." 

Pliny  gives  a  formula  for  pavement  which  has  the 
ordin&rv  appearance  of  the  ground  when  in  the 
rough,  out  may  be  polished  to  rewmble  marble  :  — 

Upon  weU-nnuaed  gronnd  plaoa  a  bmr  of  broken  endterjt 
above  tbifl  a  lafw  of  eharccal  wall  trodoen  down  witha  mixture 
of  aaod,  Uma,  and  aitaea,  making  the  upper  layer  a  daptb  oTsIs 
tatebaa. 

Strabo  informs  us  that  the  city  of  Babylon  was 
paved  at  a  very  early  date,  ^e  date  assigned 
(20O0  B.  c.)  is  perhaps  fabulous,  though  it  was  quits 
within  the  capacity  of  the  builders  oi  the  city  iralla, 
palaces,  and  the  bndge  bctobs  the  Euphrates,  to  pavs 
the  city  in  good  style. 

laodoms  says  that  the  Carthsf^ians  had  tbe  first 
paved  streets,  and  that  their  example  was  soon  cop* 
led  by  the  Romana,  Appius  Claudius,  the  censor, 
constructed  (312  B.  c.)  the  road  named  after  him, 
the  Appian  Way,  which  was,  on  acconnt  of  its  ex- 
cellence, called  the  gueen  of  roadM.  This  was' about 
ten  years  after  the  death  of  Alexander  the  Great. 
The  time,  however,  when  the  streets  of  Rome  were 
first  paved  cannot  be  determined  with  certaintjr.  We 
are  informed  1^  Livy,  that  in  the  year  of  the  city  684 
(about  170  B.  c),  the  censors  caused  the  stzeeta  to  be 
paved  from  the  ox-market  to  the  temple  of  Yenns. 

The  extravagant  Heliogabalus  caused  the  streets 
around  the  puace  or  on  the  Fslatiae  Hoant  to  he 

Eftved  with  foreign  marble.  Streets  paved  with  lava, 
Bving  deep  ruts  worn  by  the  wheels  of  carriage^ 
and  raised  banks  on  each  side  for  foot-passengers^ 
are  found  at  Pompeii  and  Herculaneum. 

Koman  country  roads  were  8  feet  wide  on  the 
straight  lines,  IS  feet  at  angles.  Cattle  might  bs 
driven  on  each  aide.  If  not  fenced  in. 

AhderafamaD,  the  khslif  d  Cordova,  Spain,  caused 
the  streets  to  be  solidly  paved,  A.  H.  286  (A.  D.  960), 
and  a  man  might  walk  after  sunset  ten  miles  in  a 
straight  line  by  the  li^t  <X  the  public  lamps.  700 
years  after  this,  Londtm  and  Foiia  were  unpured  and 
had  no  public  lamps. 

The  capital  of  France  was  not  paved  in  the  twelfth 
century,  for  Rigord,  the  physiciau  and  historian  of 
Philip  II.,  relates  that  the  king,  standing  one  day 
at  a  window  of  his  palace  near  the  Seine,  and  ob- 
serving that  the  carnages  which  passed  threw  up  the 
dirt  in  such  a  manner  that  it  produced  a  moat  offen- 
sive stench,  his  muesty  resolved  to  remedy  this  in- 
tolerable nuisance  by  causing  the  streets  to  be  paved, 
which  was  accordingdy  done.  The  orders  fen-  this 
purpose  were  issued  by  the  government  in  the  ^wr 
1184,  and  upon  that  occasion,  it  is  said,  the  name 
of  the  city,  which  was  then  called  Lntetia,  on  account 
of  its  dirtiness,  was  changed  to  that  of  Paris.  In 
1641,  tbe  streets  in  many  guartiert  of  Paris  were  not 
yet  paved. 

Dyon,  at  that  time  reckoned  we  the  moat  beau- 
tiful cities  of  FrsDce,  hod  paved  stteets  as  early  as 
1391 ;  and  it  is  remarked  by  historians  that  after 
this  period  dangerous  disease^  such  as  dyaentaT, 
spotted  fever,  and  otben^  bewnw  less  mqoent  in 
that  city. 

The  streets  of  Loudon  were  not  paved  at  the  end 
of  tbe  eleventh  century.    It  is  related  that  in  the 
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year  1190  the  charch  of  St.  Mary  le  Bow,  in  Cheap- 
side,  was  unroofed  by  a  violent  wind,  and  that  four 
pillars,  26  feet  in  len^^h,  sunk  so  deep  into  the 
ground  that  scarcely  four  feet  of  them  appeared  above 
the  surface  of  the  soft  earth  forming  the  bed  of  the 
street 

The  pavenieuts  of  this  great  city  appear  to  have 
been  gradually  extended  as  trade  and  opulence  in- 
creased, though  the  period  of  their  first  introduction  ; 
is  unknown.    Several  of  the  principal  streets,  among  j 
which  was  Holboni,  were  paved  for  the  first  time  in  ' 
1417.    Sraithfield  cattle-raarket  was  first  paved  in 
1814. 

Blocks  of  wood  set  endways  are  a  common  pave- 
ment in  Russia  and  Germany.  Blocks  of  wood  or 
stone  inclosed  in  iron  frames  were  in  use  in  England 
thirty  or  forty  years  ago. 

In  1812,  Loudon  suggested  laying  cubic  blocks  on 
B  foundation  of  ftag-stones,  or  cast-iron  platea  on  a 
bed  of  mortar. 

George  Knight  (Loudon,  P.  3720),  London,  1829, 
su^ested  laying  the  granite  blocks  on  a  macadani- 
izra  foundation.  This,  with  grouting  for  rendering 
the  pavement  water-tight,  and  with  under-drainage, 
is  pronounced  by  Loudon  one  of  the  best  modes  of 
paving. 

Lieutenant  Brown  (England,  1830)  suggested  a 
gravel  foundation,  dressea  blocks  of  granite  laid  in 
mortar  and  grouted. 

One  form  of  the  London  pavement  has  granite  blocks 
0x4  inches  on  a  bed  of  grave],  filled  in  with  grouting, 
and  solidified  by  a  hot  liquid  cement  of  gas  asphalt. 

A  part  of  Broadway,  between  Chambers  and  War- 
ren Streets,  was  laid  in  1835  with  hexagonal  wooden 
blocks.  Variousfoundationsweretried:  cobble-stones. 
Sagging,  and  macadam.  The  upper  surface  of  the 
pavement  was  coated  with  a  layer  of  tar  and  gravel. 

An  English  patent,  ISS8,  describes  tapering  wood- 
en blocks  boiled  in  tar  and  doweled  together. 

A  subsequent  English  inventor  a^wregated  his 
blocks  in  clusters  in  iron  frames,  wh^  were  fitted 
together. 

In  Parkin's  English  patent,  1840,  the  blocks  are 
placed  at  angles  of  from  40°  to  70".  The  surfaces  of 
the  blocks  were  channeled,  and  they  were  cemented 
together  in  the  pavemeot,  their  interstices  being 
tilled  with  pitch.  Sand  or  ashes  and  tar  was  used 
in  the  foundation. 

Previous  to  1841,  a  system  of  foundation-boards 
was  exhibited  in  Kew  York,  and  in  1841  the  blocks 
were  interlocked  by  notched  ahouldera. 

A  pavement  has  been  suggested,  composed  of  iron 
perforated  in  such  a  manner  as  to  atford  a  footing  for 
horses,  and  to  permit  the  sweepings  to  fall  through 
upon  a  sub-pavement  made  of  cement  and  depressed 
at  the  center,  so  that  the  offal  can  be  swept  there- 
from to  the  sewers  by  simply  flushing  with  water. 
It  is  said  to  have  been  put  in  operation  in  St.  Louis. 
Cost,  S3. 66  per  square  yard. 

Knight's  patent  consisted  of  blocks  made  of  iron 
run  into  molds  packed  with  hot  granite  fragments. 
This  saved  metaj,  which  nevertheless  could  be  run 
into  form,  and  the  granite  gave  the  requisite  rough- 
nesn  to  the  wearing  surface. 

Among  the  pavements  now  in  common  use  may 
be  enumerated  :  — 

AsUar  ooaHtHTig  of  MiiMnd  blocks  of  BtoD«,  Kenenll;  giu- 
Ite,  nmalljr  12  InehM  deep,  8  to  13  loag,  and  6  U>  7  wide. 

AMphaU,  a  fooDdadon  of  oomne  broken  atone  tnd  a  lop  dnm- 
Ing  of  finer  etone  and  perhapa  wnd  or  grawl,  all  oamented  to- 
getber  bj  an  Mphalt. 

Belgian,  rimllar  to  ublar,  but  of  smaUer  block*. 

Botoldtr,  Imfulsr  atonei  brouf^t  to  k  cnmpanllTelj  ann 
■artkce  bj  resting  oo  bd  uneT«n  fountUtlOD  of  iukI  or  grsTal. 
.  CtMU,  utone*  oatunUy  rounded,  >ud  of  nMrl>  njual  atar, 
ruuned  down  la  a  bed  of  Mud. 


Conentt.  almllaT  to  Mphalt,  exoept  that  tar  or  pitch  b  tued, 
nomeUmea  In  eai^anetian  with  natural  aaphalt. 

Onmite,  bloeka  of  granlta,  either  aahlan  or  irregulaT  broken 
■tonea  from  the  quarr?'. 

Slag,  reftue  tnm  the  hirnmce,  aomeUmee  concreted ;  at  other 
tbnes  run  Into  molda  to  fbnn  block*. 

Wo<>drn,  blocka  aawed  to  an  even  length,  let  endwlae  to  the 
mar  of  travel. 

Maeadamizing  wai  named  from  the  UiTentor, and  Introduced 
In  1B24.  Itcon^ta  In  Bubatltutlug  broken  grmnlte  for  gravel 
■a  a  top  dreaalng,  and  U  much  auperlor  to  the  latter  for  country 
roada,  out  wUI  not  atsnd  the  heary  wear  of  city  travel. 

HauHmann  laid  1,2&(>,000  jarda  of  niMsdun  in  the  Rtieets 
of  the  city  of  Parli,  aa  a  nitMtltute  for  the  stone  blocks,  the 
Diaterlal  of  barrtcade*  In  reTolutiona. 

In  the  .SnoiP  pavement  no  natural  saphaltum  U  used the 
raw  coal-tar  lj  Ir«at«d  with  sulphuric  add,  and  mixed  with  lime 
and  cement,  and  Is  said  to  produoe  a  compound  similar  to  the 
Neufchatel  nxk. 

The  &Aai^  paTement  noes  bitumen  and  the  beaT^  tar-oUs 
for  the  base,  bitumen  and  a  small  qoantlty  of  natural  aaphaltum 
for  the  top  couraea. 

The  Vuicanile  pavement  mokes  Trinidad  atphaltnm  the  baala 
of  the  compoeltlon,  treating  the  some  with  sulphnrle  add  or 
sulphur  and  c«ment. 

The  Ne»/chaitl  rodi  pavement  has  s  base  of  a  concrete  of 
broken  stone  and  bituminous  or  asphaltic  compounds.  This 
boae  being  perfertly  dry.  a  coating  of  that  peculiar  Ibrmatloa 
known  as  the  Neulb)iaC«i  rock,  and  which  is  a  uatnral  and  In- 
timately combined  mixture  of  asphaltum  with  calcareous  mat- 
ter, Is  spread  In  a  powdered  slate,  well  heated,  and  compreaaad 
by  beating  down  with  heated  caat-lron  peatlee  Into  a  hard, 
■nooth  mosa   The  compresidon  la  completed  by  heavy  rotlen. 

Fte.  36T6  shows  three  varieties  of  concrete  pavement. 

Solid  eonereu 
and  aaphalttun 
pavementa  are 
hard  and  elaaUc; 
are  not  oBiacted 
by  the  oltemo- 
tloDi  of  heat  and 
fr«at;  they  have 
no  Joints  to  en- 
couiam  the 
growth  of  weeds 
and  accumula- 
tion of  fllth ;  are 
therefore  fr«e 
from  duat  and 
mud.  They  dry 
in  a  few  momenta 
after  a  rain,  ore  . 
amooth,  and  yet 
not  so  even  as  to 
become  Hltppery, 
specially  wtien  occasionally  sprinkled  They  atford  an  easy, 
noiselcM,  and  pleasant  drive ;  decrease  tbe  coat  of  keeping  the 
street  in  repair,  by  confining  tbe  latter  to  the  ton  dressing ;  and 
effect  a  large  annual  saving  In  hoiK^eah  and  wear  and  tear 
of  vehicles. 

The  Nieolton  pavement,  whkh  was  among  the  first  woodsn 
pavementa  nwd  eitenslvely  In  this  country,  consists  of  a 
foundation  of  boards  laid  flat  upon  the  ground,  and  a  luper- 
strueture  of  blocks  sawed  to  on  even  length  of  4  to  6  Incbea, 
and  2^  or  8  Inches  thick.  The  blocks  ace  laid  across  the  atnet, 
and  aeented  by  a  thin  strip  of  board  nailed  at  the  bottom, 
reaching  not  quite  to  the  surlkce.  The  space  thus  left  sixive 
the  aMp  is  flUed  with  flue  gravel,  to  afford  a  holding  surfkce  to 
horses'  feet.  The  whole  then  receives  a  top  dressing  of  tar. 
Another  form  has  alternate  short  blocks,  the  spaces  BBed  with 
gravel. 

Numerous  varieties  of  wooden  pavement  have  been 
patented  in  the  United  States,  and  Konie  of  them 
are  very  extensively  used.  Plate  XXXVIIl.  shows 
forty  varieties  of  patented  pavement.  The  difference 
between  them  lies  in  the  form  of  blocks,  method  of 
laying,  foundation,  and  chemical  treatment  or  other- 
wise of  the  wood. 

The  greatest  enemy  to  wooden  pavements  has  been 
dry-rot  from  below.  The  surface  of  a  well-laid  pave- 
ment soon  becomes  water-proof  from  dust  beaten 
into  the  pores  of  the  wood,  and  if  sufficient  incline 
is  given  to  the  surface  rain  will  flow  off  as  from  a 
roof.  Dampness  from  below  is  drawn  into  the  blocks 
by  capillary  attraction,  and  the  lower  part  of  the 
blocks  crumbles  into  dust  while  the  shell  on  top  re- 
mains perfect.  To  prevent  this  decay,  compound 
pavements,  which  exclude  the  absorption  of  the 
moisture  of  the  soil  by  int-ans  of  a  layer  of  asphalt, 
would  seem  to  offer  more  chances  for  duration  than 
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any  other  Bystem,  especially  if  the  wood  has  heen 
chemically  treated. 

Of  these  compound  systems  nsed,  tvro  forms  are 
shown  in  Fig.  3576,  one  employing  square  blocks 

rtg.  8676. 


Compound  PavtmetiU. 

and  the  other  round  blocks  on  a  concrete  founda- 
tion.   See  Wood,  Prrbertation  or. 

Pa-vil'lon.  (Masic.)  Fr.  Paviilm,  from  its  tent- 
shape.  The  flaring  mouth  of  a  horn,  trumpet,  or 
wind-instrument  &f  that  class.  The  insertion  of  the 
hand  into  the  panlim  of  the  French  horn  regulates 
the  inflection  of  the  sounds. 

2.  (ArchiUcture.)  a.  An  isolated  building  of  or- 
namental character. 

b.  A  turret  rising  from  the  general  hight  of  a 
building. 

e.  A  projecting  apartment  of  a  building. 
ti.  A  tent-shaped  roof. 

3.  A  tent  ;  a  marquee. 

4.  (Oemt.)  The  part  of  a  diamond  or  other  gem 
below  the  girdle  ann  between  it  and  the  collet. 

Pa-TliaoD-ohi-iiois'.  {Mvnc.)  An  instrument 
having  h  imniber  of  small  bells  in  a  frame,  which  is 
agitated  by  striking  the  staff  on  the  ground.  It  is 
especially  used  in  marching  music. 

Bells,  high  and  loir,  are  uaed  in  military  music, 
and  occasionally  for  dramatic  effects  in  operas. 

The  glockenspei}  is  an  instrument  in  which  bells 
are  rung  by  keys ;  in  one  case  bars  of  steel  are  sub- 
.stituted  for  bells. 

Oongs  and  triangles  are  bnt  forms  of  bells. 

PaT'ing-bee'tfe.   A  rammer  used  by  paviors. 

Pav'lnB-ma-chine'.   A  traveling  rammer,  like 

n«.  8GT7. 


a  small  pile-driver,  travel- 
ing over  the  surface  of  the 
pavement  and  ramming 
down  the  blocks,  was  in- 
vented about  1830  by  Colo- 
nel Macirone,  Ixtudon. 

A  steam  paving-mOchine 
in  use  in  Paris  consists  of 
a  small  steam-engine  on 
wheels,  drawn  by  one  horse, 
to  the  rear  of  which  is  at- 


tached the  pavior  or  vertical  rammer,  which  is  forced 
upon  the  ground  with  great  force  by  a  blow  from  the 
piston.  It  slides  on  a  bar  some  six  feet  long,  and 
can  thus  be  directed  by  the  driver  to  any  stone  which 
requires  forcing  home. 

Lignier's  machine  (French)  consists  of  a  small  Le- 
noir  ateam-eugine,  to  the  fly-wheel  of  which  is  at- 
tached a  rammer  of  steel,  smaller  and  heavier  than 
the  wooden  one  in  general  use.  The  operator  simply 
guides  the  strokes  of  the  machine. 

Pav'lng-ToII'er.  A  heated  roller  for  compacting 
asphalt  pavement.  In  the  example,  a  cresset  or  Rre- 
basket  is  suspended  within  the  roller  in  such  a  way 
as  to  preserve  its  proper  position  during  the  rotation 
of  the  roller. 

Favlng-tUe.  A  flut  brick  for  paving  floors.  Such 
are  often  of  an  ornamental  character,  enameled,  en- 
caustic, etc    See  Tile. 

Tiles  employed  in  offices,  kitchens,  etc.,  are  usu- 
ally from  9  to  12  inches  square. 

JPa'Tl-or.   1.  A  paving-brick, 

2.  A  rammer  for  uriving  paving-stoues. 

FawL  A  pivoted  bar  adapted  to  fall  into  the 
notches  or  teeth  of  a  wheel  as  it  rotates  in  one  direc- 
tion, and  to  restrain  it  from  back  motion.  L'sed  in 
windlasses,  capstans,  and  similar  machinery.  The 
pawl  acts  by  gravitation  or  by  a  spring. 

The  same  device  is  called  a  click  imen  acting  in 
connection  with  a  ratchet-wheel,  as  in  the  winding 
part  of  a  watch. 

It  is  sometimes  called  a  deUiU.  This  is  its  office, 
but  the  thing  has  already  names  enough. 

Figs.  3578,  3579,  3580,  show  three  application!! 

Flg.S5T3. 


Uttot  i»  Hoigting-ApparaiM. 

of  the  pawl,  and  many  others  may  be  found  inci- 
dentally shown  in  connection  with  devices,  such  as 
click,  ratchet,  etc. 

Fig.  3578  is  a  hoisting  lever  having  a  pair  of  pawU 
acting    upon  a 

i-atchet    on    the  Hg.86re. 
shaft  of  a  wind- 
lass. 

Fig.  3579  shows 
the  pawl  and 
ratchet  gear  of  the 
driving  apparatus 
of  a  harvester.  As 
the  machine  moves 
in  a  cur\'e,  one 
of  the  propelling 
wheels  wul  re- 
volve faster  than 
the  other,  and  the 
link  which  con- 
nects the  pawl 
with  the  friction- 
band  is  silently 
disengaged  from  the  teeth  of  the  case  on  the  outer 
curve.  When  the  machine  turns  a  curve  in  the  op- 
posite direction,  the  pawl  is  made  to  engage  with 
the  teeth. 


Pawl  IK  MarvttUr-WkMi, 
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Fig.  3580  shows  the  application  of  a  click  and 
ratchet  holding-device  for  a  w^on-lock.    A  handle, 
which  is  secured  to  the 
Fig,  8580.  pawl,  exteuds  upward 

and  slides  in  a  guard 
attached  to  the  brake - 
lever.  It  is  used  to  re- 
lease the  pawl  from  the 
ratchet. 

The  mode  of  rotating 
the  barrel  of  the  Colt 

n8.a&81. 


Anofo*  Waton-Loek, 


Fted-Motion  of  Cait't  PittaL 


pistol  is  by  meaua  of  a  pawl  pivoted  to  the  lower 
part  of  the  hammer,  and  acting  upon  a  crown  ratchet 
on  the  rear  of  the  barrel.  As  the  hammer  is  brought 
to  the  cock,  the  pawl  a  rises,  being  kept  to  its  work 
by  a  spring  c,  which  forces  it  into  the  interdental 
spaces  of  the  ratchet.  As  the  hammer  falls,  the  pawt 
slim  and  takes  hold  of  the  next  ratchet-tooth. 

Pawl-bitt  {I^autical.)  A  timber  opposite  the 
middle  of  the  windlass  supporting  the  pawls  which 
engage  the  ratchet  of  the  barrel. 

Pawl-poat.  (Nautical. )  A  timber  to  withstand 
the  thrust  of  the  pawls  of  a  windlas.s.  A  pawl- 
biU. 

Fawl-preas.  A  standing  press  used  by  book- 
binders and  printers  for  pressing  sheets,  etc  It  is 
next  in  power  to  the  hydraulic  press,  and  is  operated 
by  a  lever  inserted  into  tlie  sockets  a  b,  and  another 

Fig.  8582. 


not  shown.  The  plate  d  has  beveled  pins  e,  which 
drop  into  the  beveled  slots  /when  the  lever  is  turned, 
BO  as  to  produce  a  dovmward  motion  of  the  screw, 
and  rise  therefrom  when  it  is  turned  in  the  opposite 
direction ;  pawls  are  also  caused  to  eng^  the 
smaller  wheels  g  A,  each  of  which  iu  turn  serves  as 
the  driver,  by  inserting  the  lever  into  an  appropriate 
socket,  the  sumllest  wneel  when  thus  employed  af- 
fording the  greatest  power. 

Pawl-zlm.  i^iaviicai.)  A  notched  cast-iron 
rim  encircling  the  barrel  of  the  windlass,  and  serv- 
ing for  the  pawls  to  catch  in. 

Fay.  {Navtieal.)  a.  To  cover  or  fill  with  a  wa- 
ter-proof composition  or  substance,  as  the  bottom 
of  a  vessel,  a  seam,  a  mast,  yard,  or  rope.  The  ma- 
terials ased  are  tar,  pitch,  tallow,  resiu,  etc.,  or 
combinations  of  them. 

Weather-decks  are  payed  with  marine  glue  ;  a  so- 
lution of  caoutchouc  and  shellac  with  naphtha. 

Decks  are  payed  with  a  ladle ;  seams,  with  a  ladle 
or  mop  ;  other  surfaces  with  a  brush. 

h.  To  fall  off  from 


rfg.  SG83. 


Pnwi-Prtu. 


the  wind. 
e.  To  mn  out  a 

rone  or  i  alile. 

Feach-p«T'er. 

i^lknartAic.')  A  de- 
vire  for  peeling 
I*ai!hfi*.    The  fork 


lias  livo  jjronga,  — 
one  8tati<>iimy ;  the 
ot!iL-r,  {liv-uted  to  the 
furlt  Khaft,  having  a 
handk'  n^nttug  over 
JL  spring,  so  t^!it  the  fork 
I'an  be   adjustt-il   tu  any 
nLzeil  fniit. 

"  lu  Berpl  ^  k  trait  called 
Pnuk-Pant.  ftnica,  <rf  wonderful  iwcoinMB. 

Thli  wu  brought  ODt  of  Bthl- 
<9ta  by  the  Pnrikn*  when  Cunbjra  eonqnered  theee  places."— 

DiODOKDs  SicuLus  (60  B.  a). 

Rather  say,  brought  bv  the  Persians  from  home. 
They  brongbt  little  with  them  from 
Ethiopia  except  disgrace.  The  peach  t?*_-  -'^ 
ipersim)  is  Persiati.  It  was  introduced 
from  the  East  into  Europe  by  the  Arabs. 
Its  congeners,  the  nectarine  and  apri- 
cot, are  also  natives  of  Asia. 

Peaoh-<ton'er.  An  implement  for 
thrusting  the  stone  out  of  a  i)each  while 
holding  the  fruit ;  or,  with  free  peach- 
es,  dividing  the  fruit,  so  that  tne  pit  r] 
may  drop  out.  In  one  ease,  the  peaches 
are  fed  between  wheels  with  correspond- 
ing concave  laces  and  drawn  against 
knives,  which  open  the  peach  and  de- 
liver the  halves  and  the  stones  at  dif- 
ferent places. 

Pea-drop'per.  (ffiubandry.)  An 
implement  for  planting  pease  in  hills. 
It  resembles  the  corn-planter  in  mala- 
rial respects. 

With  the  down  stroke  the  elbow- 
lever  is  vibrated,  pushing  the  slide  and 
its  contents  over  the  dropping-hole, 
whence  it  falls  into  the  ground.  As 
the  handle  and  implement  ore  raised,  the  slide  re- 
turns aud  is  refilled. 

Peak.  1.  {NnuiicaJ.)  a.  The  upper,  after 
corner  of  a  trysail,  spanker^  or  aprii'imi. 


Pm- Dropper. 


Digitized  by 


Goo 


PEAK-ARCH. 


1644 


PEARLINO-MILL. 


b.  The  apper  end  of  a  gaff.  The  national  ensign 
is  flown  at  the  peak. 

c.  To  top  a  gaff  or  yard  more  obliquely. 

d.  To  raise  the  oam  upright  amidships. 

e.  The  pointed  Mil  beyond  an  anchor's  palm. 
2.  The  leathern  front  of  a  cap. 
Peak-aroh.  (ArchiUeture.)  A  pointed,  or  OoMic 

arch. 

Peak-hal'yarda.  {Nautital.)  The  purchaae 
by  which  the  peak  of  a  gaff  is  raised.  The  throat 
which  rests  against  the  mast  has  its  throat-halyarda. 

Pea'nut-Gug'ger.  A  kind  of  plow  with  trailing 
branches,  which  raises  from  the  soil  the  vines  with 
the  nuts  attached,  and  leaves  them  stning  uiion  the 
surface  of  the  ground,  to  be  afterward  gathered  and 
picked  by  hand  or  by  machine. 

Pea'nnt-piok'er.  A  machine  for  separating  pea- 
nuts or  the  pwla  of  leguminous  plants  frani  their  vinps. 

TheM  ftre  UA  down  the  IncUiu  A,  and,  Va  ptuiilng  between 
the  tpoked  rytinder  B  taA  upright  teeth  a  a,  the  pcMU  are  torn 
from  the  italh*  knd  fUl  npoo  a  ilere  to  which  a  Tibntor;  mo- 
UOD  U  Imparted  by  a  lerer  and  a  oam  on  the  cylinder  B.  A 


Pranut-Pickfr. 

■trong  biMt  directed  from  the  Eui  O  above  and  below  the  iteva 
blow*  away  the  Tlnee,  wblle  the  pode  OUl  through  upon  the  In- 
cline /  and  are  delivered  Into  a  proper  receptacle.  A  rotary 
bnuh  C  clean  the  ipacta  between  the  (poke*  on  the  cylinder  B. 

Pea-rake.    A  rake  adapted  for  gathering  thf 
fiela  pea. 

ng.  SC66.  The  toothed  cutter  on  the 

rake-head  cuta  off  the  vines 
which  the  rake  ha.i  gathered. 

Pear-sage.  A  gap  for 
measuring  the  exhaustion  of 
an  air-pump  receiver.  It 
consists  of  a  tube  open  at 
bottom  and  held  by  a  wire 
passing  through  the  top  of 
the  receiver,  so  that  a^r 
exhaustion  it  may  be  low- 
ered into  a  cup  of  mercury, 
the  degree  of  exhaustion 
being  snown  by  the  liipht 
to  which  the  mercury  rises 
Aa-Aojbt.  when  the  air  ia  readmitted. 

PearL    {Priniing.)  A 
size  of  type  between  Diamond  and  Agate. 


P*Tl,  ITS  emi  i»  •  foot. 
Agate. 

Nonpareil,  143  em*  to  a  foot. 

Pearl,  Ar'tl-fi'oiaL  A  hollow  glass  bead  inter- 
nally coated  with  a  p«wrly  film  derived  from  the  scales 
of  certain  fish. 

Pearl-aah.  A  somewhat  impure  carbonate  of 
potash  obtained  by  leaching  wood-ashes. 

Pearl-barley  Ma-ohlBe'.  A  machine  for  tak- 
ing the  hull  from  barley  grains. 

The  grain  is  placed  in  one  of  the  two  hoppers,  and 


passes  through  the  an-  H?«  3S87. 

nolar  space  between  the 
toothed  cylinder  and  the 
case.  The  cylinder  has 
horizontal  toothed  rin^ 
alternating  with  plain  , 
ones.  The  shell  has 
holes  with  the  burrs 
inside,  and  oblique  slots  - 
which  incline  to  the 
right  and  left,  to  operate 
when  the  cylinder  is 
turned  in  either  direc- 
tion, according  as  the 
grain  is  furnished  by 
one  or  the  other  hopper. 
An  a(^ustable  fan-blast 
removes  the  husks  from 
the  machine.  From  the 
elevator  the  grain  passes 
over  a  screen  which  Keeps 
back  the  unhusked grain, 
and  the  same  is  returned 
to  the  alternate  hopper. 

Pearl-bat'ton.  A 
button  made  of  a  shell. 
The  blanks  are  cut  out 
by  a  revolving  steel  tulie  with  a  serrated  end ;  ii 
forms  an  annular  saw,  like  a  crovm  or  trepav  suw. 
The  blanks  are  then  split  by  taking  advantage  of 
the  laminar  structure  of  the  shell,  placed  in  a  sjiriii^ 
chuck,  faced  and  backed  by  a  turning  tool,  drillfil, 
and  polished  by  rottenstone  and  soft-soap. 

Pearl'lng-milL    .A.  mill  for  preparing  hoiiiiny, 
pearling  barley,  etc. 
The  grain  I*  fed  from  a  hopper  £,and  pasaa  down  an  Incline 
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FInto  tha  apoat  irtianoe  a  acnw  coaveya  it  Into  the  ej&aiitt 
B,  whkh  oontiJai  k  roUrjr  ihaA  C  pronded  with  aphw  ftmu 
a  a,  \>j  which  the  gmtn  la  bMlcn  ud  EndDally  condnetad  to 
aa  opening  at  the  other  aod  of  tha  cylinder,  wbmtt  la  axpoaod 
to  tba  action  of  an  air-Uaat  from  tb«  (ho  /f.  It  thenea  paaaea 
down  the  apoat  P  to  the  screen  Q.  Seo  HoHOtt^tAConB. 

Pearl-pow'der.  1.  A  submuriate  of  bismnth, 
used  08  a  flux  for  certain  cnainelB. 

2.  A  cosmetic  of  Yariou»i  compositions. 
Pearl-white.   A  cosmetic.    The  subnmriute  of 
hiNmuth,  obtained  by  precipitation  from  nitrate  of , 
bismuth ,  { 
Peaae-meaL     {Foundry.)     Pease-flour,  dusted  i 
on  as  facing  on  molds  for  brass- 
ng.  8689.         work.    Used  also  sometime*  to 
give  tenacity  to  ver^  weak  sand 


//      when  strong  sand  is  not  to  be 
had. 


s    Pea-ahell'er.  {Domeafic.) 
"r^^-T*  An  implement  for  taking  garden 
poase  from  their  pods. 

The  sectional  view  (Fig.  S589) 
shows  one  form.  The  corrugated 
rollers  grasp  and  burst  the  pod  ; 
the  p«if(e  fly  out,  and  the  pod 
is  carried  away  by  the  rollers. 
Brushes  remove  particles  of  pods 
from  the  rollers. 

In  Fig.  3^90  the  pods  are  fed 
by  a  belt  between  the  elastic  surfaces  of  two  rollers, 
«-ntch  burst  tbrm  open,  allowing  the  pease  to  fall 
into  the  tray  while  the  empty  pods  are  carried  off 
by  a  discharging  belt. 


Pta  and  Bean  Shelier. 

JPeat.  A  carbonaeeou-s  substance  formed  by  the 
dfi-oiii|»osition  of  veRetable  matt(-r  when  the  condi- 
tions oji  to  temijcniture  and  moisture  are  favorable. 
The  better  qualities  contain,  when  dried,  from  45  to 
50  per  cent  of  carbon,  the  remainder  consisting  of 
water  and  inorganic  substances  ;  about  half  the  wa- 
tf  r  is  chemically  combined  wiUi  the  peat.  It  occurs 
but  in  small  quantities  or  not  at  all  in  countries 
where  the  summer  heat  is  so  great  as  to  cause  rapid 
ileconiposition,  and  is  largely  found  in  sach  coun- 
tries as  Ireland,  Holland,  and  Xorth  Germany,  where 
the  summer  temperature  ia  low  and  the  air  generally 
nioiHt ;  the  derKiaits  frt!i|uuntlT  fanning  exti;uBi\'e 
bri^  caUcdiaflwdBWi  aiKt  t£e  j^H^  pT  £eg)uid 

' '  niO:iseiii'' 


The  peat  of  Ireland  is  estimated  at  4,000,000,000 
tons,  and  is  used  for  fuel  and  for  the  {nvduction  of 
naphtha,  paraffine,  etc. 

The  peat  of  Holland  is  deposited  on  the  bottoms 
of  ponds  and  lakes,  —  this  may  be  equally  true  of 
peat-beds  in  general,  — and  is  dredged  and  spread 
on  the  ground  to  dry.  After  draining  it  is  consnli- 
dated  by  the  pressure  of  flat  boards  Msteued  to  the 
feet  of  men  wlio  walk  over  it.  It  is  then  cut  into 
blocks  and  dried  for  fuel. 

Peat  forms  an  ingredient  in  many  of  the  artificial 
fuels,  being  associated  with  coal-screenings,  coke- 
dust,  chavcoal,  cinder-siftings,  pitch,  sawdust,  spent 
tan-bark,  tar,  crude  petroleum,  asphaltum,wood-anaT> 
ittgs,  com-cobe,  and  other  ingredients,  in  various 
nnantities.  Elxcepting  as  to  the  machinery  involved, 
tiie  qoestidn  is  a  little  outside  of  our  limits. 

Peat  is  prepared  for  use  as  fuel,  — 

1,  By  drying  it  in  stacks  in  the  open  air,  or  bet- 
ter in  sheds,  where  it  is  protected  from  rain  but  has 
free  access  of  air.  Air-dried  peat  contains  26  per 
rent  of  wttter. 

S.  By  kiln-drying. 

3.  By  compression.  This  has  the  effect  of  render- 
ing it  more  compact  and  increasing  the  heat  vielded 
by  a  given  bulk.  The  compression  assists  the  dry- 
ing. Owing  to  the  fact  that  peat  is  not  homogene- 
ous, the  process  of  compressing  peat  in  its  natural 
state  is  a  difllcult  one.  It  is  conseqm^ly  uawlly 
ground  and  lixiviated  with  water,  to  remove  the  min- 
eral impurities  previous  to  preatdiiA  Various  modes 
of  effecting  this  are  practiced  in  France,  Holland, 
and  Germany.  These  effect  a  very  considerable  re- 
duction in  the  weight  of  the  prepared  material,  but 
are  objectionable  on  account  of  the  addition  of  water, 
which  has  again  to  be  dried  out  of  the  mass. 

In  the  d^-compression  process  of  Gwynne  and 
Exter,  the  material  is  fint  deprived  of  its  natural 
excess  of  water  by  means  of  a  h^dro-extractor,  then 
pulped  and  dried  ;  the  product  is  then  ground  into 
powder,  which  is  molded  by  pressure,  heat  being  at 
the  same  time  applied. 

In  another  process  the  peat  is  dried  in  the  air, 
ground  to  a  coarse  powder,  then  stove-dried,  and 
finally  presstnl  and  molded. 

The  Laat«r  and  Halftead  arttflrlal  (Uel  la  composed  of  60  to 
66  per  rant  of  peat, about  20  per  c«nt  of  anthncite  dnit,  10  nvr 
cent  ooal-tar,  6  per  cent  afphaltom,  but  nrylng  In  pmportion 
for  dinennt  purpoxes,  whether  metallurgical,  domrstic,  or  otb- 
'  er.   The  peat,  dug  la  the  lutul  manner,  h  Uid  in  the  air  to 
I  dry ;  and  when  dry  enough  to  ba  mixed  with  the  other  mate- 
I  riala  Into  an  amalgam,  tt  la  put  Into  a  prwa,  and  with  one  blow 
,  eompreaaad.    Next  day  it    ready  for  nae. 

I  Feat-bnni'liiB  Far'oaoe.  Three  fumaoesadupt- 
.  ed  for  this  fuel  aa  well  aa  coal  are  Bennett's,  Waah- 
I  bum's,  and  Stillman's, described  nnder  Air-^nqine, 
'  tKwe  39. 

I  Feafc-oatter.  An  implement  of  the  nature  of  a 
plow  or  excavator,  used  for  paring  peat  from  the 


In  Ireluiii  it  i.i  j-npiiliirly  kti.Avn  as  "'turf,"  aiud 
fonns  a  priueinal  ahlircff  at  tual  aupplT  to  the  inlub- 
itants,b.'ing|||i|^,^  i^  ^rf^ 
in  the  air. 
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apper  surface  of  the  stratnm,  for  the  purpose  of 
treatment  in  the  peat-tnschine. 

The  example  snows  a  wheeled  rehiole  having  a 
truurerse  sticmg-knife  9,  which,  by  the  force  of 
the  dnf^  cats  aim  nises  a  broad  belt  of  peat ;  this 
is  delivered  from  the  Henuted  rear  edge  of^the  apron 
behind  the  knife  to  the  toothed  breaker,  which  is  re- 
volved by  gearing  from  the  drive-wheels,  and  tears 
the  [jeat  to  pieces. 

Peat-ma-ohlne'.  A  machine  by  which  peat, 
eithu'  alone  or  in  comtnnation  with  other  inflam- 
mable materials,  aa  coal-dost,  ia  prepared  for  fuel. 

A  large  number  of  these  machines  has  of  late  years 
been  patented  in  the  United  States.  These  are  more 


or  less  complicated,  according  to  their  special  ftmc- 
tion,  some  wiaa  merely  designed  t^i  cut  the  peat  or 
to  cut  and  break  it,  wliile  otners  perform  the  whole 
series  of  opetationa  by  which  it  ts  delivered  in  tbe 
form  of  a  densely  pre»jed  ci^e  ready  for  drying  and 
burning. 

A  few  representative  examples  are  shown. 
Most  of  the  peat-machines  are  merely  grinders  and 
pressers,  which  deliver  the  comparatively  homr^e- 
I  ous  and  dry  material  in  blocks.  These  machines  are 
so  like  brick-maehinea  that  it  would  appear  like  dn- 
I  plication  to  nptAt  them  here.  See  Bbick-xacbikz. 

In  Fig.  SGflS,  tiM  peat  la  eat  br  tha  Hnw-mavatnr  B  and 
deUmed  on  to  tlw  (odlaw  hiUC,bj  lAleta  It  la  canM  to  a 


Fig.  3502. 


Baal  Aal-AfacAme. 


hoppar,  whan  It  li  M  lata  the  palntaw-tnagb  and  aapafator 
E  F,  TUalaaapantedlatoeommiiiilBauif  oanputmeBta.sDd 


trmufa,  which  alao  contalna  a  rotating  ihaft  with  ladU  anm, 
bj  wbleh  It  b  Ikrther  pulped,  and  deposited  thioogfa  an  tpcr- 
tare  at  botlMB,  on  an  «ndl«aa  band,  whkh  eoanji  It  to  ihi 

Kib'.  ^.''fiKi  if  Tiir  ir|H'r!ii:gi<]:i  iia  IbdiJ.    Tbe  conTejor-frimc  It 
riRili'  li^  llirii-  !J'rii.<ns.  tlii^^  upiiHT  f.np  naUng  upon  tht  top 

.if  rli.'  rniiiii-ft.rrli ,  il  [tir'n-  »..-ir)t  ti i ni;ed  m>  M  tc  be  nM  or 

|.,«rr.-.l  l.riiiL-  II..'  I^ii.  k.-f^liih,  tLf  [.iriye,  poriHon  to  dig  Ibe 
fr'ini  1  11  -  I'Hiik.  Tin-  InirJlt!!:^  :tTr  IVTled  hj  U  tOlUm 
\maii  fpiiri  lit'.'  - iHrrl  In  i-h-r  tj^|)  i.Ii>)  machine,  where  tbdr 
riniii'jii^  iiri'  ili*"hn.rLn-'I  iat'i  a.  I'li'liitcgntlng  tiiiU,fran 
wli.-iii:*-  ihi<  r<!i-i^''  i<r«Hur».rDUnt,uidWlt 
LutQ  k  traui.').,  ii  .  .iTK  -'  !'  C^'rwudanddiptilbataU 
iijtori  Itie  gri'iiiiil  r.>  l...  Mlrir  l 

la  tig,  3{tu4  tiu-  poAE  in  ft<i  iato  a  hopper,  pa«^ 
Qin3«Al|tatp»%.toaHBlBa  >ormolda  on  an  endk« 
but  WmkWiiiBmfh  M,  *t  «hich  it  U  Mmpm)«d 
Into  cak«;  tbM 
are  deUvand  fltn 
the  molda  at  the 
learendorthema- 
ehfaM. 

Pebljle.  By 
custom,  a  Im 
made  of  rock- 
crystal. 

hai  a  alwft  jrorMad  wltt  wJlal  anna  by  which  the  |wat  U  ecm- !  Febrbls-pavlng.  Pavement  laid  with  pebblw 
mlauM.  d&rwanl  paadDg  Into  the  pulping  and  ^ribaUng  ;  fh,m  8  to  4  incheTdeep.    When  larger  stones  are 


ng.SBH. 
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ased,  it  is  known  as  Doirfifer-ptTing,  and  is  ftm 
6  to  0  inches  deep. 

PeblyUi^^  (ZeofA^r.)  An  operation  to  brine 
out  the  gnin  of  leather  and  give  it  a  roughen^ 
or  ribbed  appearance.  Formerly,  the  akm  was 
doubled  upon  itself  with  the  flesh  side  outwsid, 
and  the  contacting  surfaces  rubbed  to  and  fro 
upon  each  other  until  the  desired  appearance  was 
obtained  ;  or  a  ball  of  suitable  material,  grooved 
or  ridged,  was  passed  over  tlie  hair  side  in  various 
directions. 

In  the  peibling-maehine,  the  skin  is  sabjected 
to  the  action  of  a  roller  with  a  surface  tbe  nsveiw 
of  the  grain  or  pebble  to  be  produ(»d.  This  grain 
may  be  an  imitation  of  some  more  costly  pece,  and 
skins  with  a  peculiarly  fine  grain  are  sometimts 
electrotyped,  to  transfer  the  design  with  more 
fidelity  to  the  roller.    The  machine  hu  the  ndler 
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mounted  on  an  osdlUting  arm,  after  the  muiner  of 
the  tool  shown  in  LKATHBlt-POLiBHtNO  Machine 

(which  see). 

Peok'er.  1.  (Telegraphy.)  Arelay.  Socalled 
in  England  from  the  appearance  of  the  earlier  appa- 
ratus, which  peeked  like  a  bird. 

2.  (JFeaving.)  The  j»at«r  of  a  loom.  The  shat< 
tie-driver. 

Peck'ixL^.  Place'bricka,  from  the  ontside  of  the 
kilnandinsufficientlyhumed.  Sandel  or»mei bricks. 

Ped'aL  iMu.sic.)  A  lever  or  key  actuated  by  the 
foot.  In  the  piano,  the  soft  pedal  shifts  the  bank  of 
keys,  so  that  the  hammers  do  not  strike  all  the  kera 
of  tike  course  of  airings.  Tlie  other  pedal  raises  the 
damper  eo  as  to  allow  a  more  eonoroua  Tibration  of 
the  strings. 

In  the  organ,  the  pedals  open  and  close  certain 
pipes.  In  Uie  parlor-organ  or  melodeon,  the  pedal 
works  the  bellows. 

When  it  is  used  in  machinery,  as  in  working  a 
lathe  or  a  sewing-machine,  it  is  called  a  treadle. 

Pedals  were  mtt  uited  on  oigans.  (See  Organ'.) 
About  the  middle  of  the  eighteenth  century  they 
were  adopted  as  a  means  of  woi^ing  the  atopa  of  the 
haipsichord.  These  were  known  as  the  fortCt  aoft, 
Kndbuf.    See  Stop. 

Ped'al-key.  {Muau.)  The  pedal-Weya  of  an  or- 
pan  are  worked  by  the  feet,  the  mamial-keyi  by  the 
liaiid. 

Ped'oI-or'^aiL  (JAuic.)  That  part  of  a  latve 
oi^an  which  is  played  by  foot-keys,  enaUing  the 
larger  pipes  to  be  operated  by  the  feet  of  the  per- 
former. 

Pwd'W  tal    1.  (Jfac&ifwry.)   The  standards  of 

a  pillow-block, 
Hit'  8666.  holding  the 

brasses  in 
which  the 
shaft  turns. 
See  Pillow- 
block. 
2-  {Railroad- 
tn^.)  A  cast- 
ing secured  to 
the  truck- 
frameand  hav- 
ing vertical 
giudes  for  the 
Puhital.  journal-boxes 
of  the  axle8, 

which  rise  and  fall  in  the  jiedpstBls  aa  the  springs 
collapse  and  expand. 

S.  A  pillar,  post,  or  column. 

4.  A  plinth,  base,  or  foot  for  an  olfject  to  be  raised 
and  displayed.  When  perfect  in  its  parts,  it  con- 
sists of  a  ooK,  die  or  dad^,  nnd  eomUx.  A  stylo- 
bate. 

Ped'M-tal-OOv'er.  {Machinery.)  The  cap  of  a 
pillow-block,  which  is  fatitened  down  upon  the  ped- 
estals and  confines  the  ftwm    See  Pillow-block. 

Pad^-ment  {ArchUecture.)  A  triangular  struc- 
ture at  the  termination  of  a  roof,  or  over  a  portico, 
window,  or  doorway,  differing  from  a  mere  gable  in 
having  a  horizontal  and  two  raking  cornices,  inclos- 
ine  a  tympamiui. 

Fed'i-ment-ba-rom'e-ter.  A  barometer  whose 
ca.v  is  sunnoiintiKl  by  a  pediment  for  the  purpose  of 
ornamentation. 

P^dont'e-ter.  A  paee-n\eaaHrer.  An  instru- 
nient  to  count  the  steps. 

One  form  consists  of  a  string  with  a  piece  of  lead 
at  the  end,  and  knotted  at  distances  of  44  feet  apart. 
It  is  to  be  u»ed  in  connection  with  a  seconds  watch. 
?orty-foar  feet  beara  ttie  same  relation  to  an  English 


statute  mile  6,280  feet)  that  \  minute  does  to  an 
hour;  that  is,  the  knots  are  xtTs  of  a  mile  apart. 
Drop  the  lead  and  allow  the  string  to  pass  through 
the  hand,  the  number  of  knots  ^pping  throuf^  uie 
hand  indicate  the  rate  of  walking  in  the  number  of 
miles  per  hour. 

Small  pedtmetera,  to  be  worn  on  the  i>er8on,  con- 
sist of  a  train  of  wheels  in  a  small  case,  and  a  dial 
which  registers  the  number  of  intiiulses  derived  fiom 
a  cord  attached  to  the  fooL  In  this  form  it  becomes 
a  register  of  the  number  otpaexa. 

Payne's  pedometer  (English  patent,  1831)  was  of 
the  form  and  size  of  a  common  watch,  having  a  pen- 
dulum which  was  swayed  by  the  movement  of^  the 
person  in  walking ;  the  pulsations  being  refastend 
m  the  usual  way  and  shown  on  the  dial.  T!a»  pat- 
entee also  attached  his  pedometers  to  an  ordinary 
watch,  in  which  case  the  train  of  wheels  and  other 
parts  are  placed  under  the  dial-plate  or  face  of  the 
watch. 

Pw.  The  point  of  an  anchor-arm  which  pene- 
trates the  ground.  The  jfuts  or  palm  is  the  ex- 
panded portion  which  affords  an  area  of  holding  sur- 
face.   The  bUl. 

Peek.  {Nautioal.)  The  upper  end  of  a  fore-and- 
aft  sail,  sprit-sail,  etc. ;  or  the  outer  end  of  a  gaff. 
See  Peak. 

PeeL   1.  {Bakery.)   A  wot>den  shovel  with  a 
long  handle,  used  by  bakers  in 
putting  in  and  withdrawing  loaves  8GM- 
to  and  from  the  oven. 

2.  A  similaiiy  shaped  imple- 
ment for  hanging  wet  sheets  oipa- 
per  on  lines  or  lath  to  dry. 

3.  {Nautical.)   The  uxuA  of  an 
oar.    The  end  inude  the  gunwale  PtOt. 
is  the  loom. 

Paal'liic-l'Min.  A  shorel-shaped  thrusting-in> 
strument  whereby  baric  is  loosened  and  pried  away 
from  the  wood.    See  Barkino-tool. 

Feen.  The  sboir  point  of  a  mason's  hammer. 
Sometimes  incorrectly  written  pane. 


c       d  0 

UkuMW-Ptifu. 

a,  narraw  peea  for  rivatliiK.       d,  eont  pMn  for  ehuing 

A,  broad  p«tn  fer  awrhlnlrti.     e,  ImU  peen ;  upKtUag  hsm- 

e,  eroM  pwn  tn  coopan.  mer  for  engrarera. 

Peg.   A  wooden  nail  or  pin. 

1.  {Shoemaking.)  A  small  pin  of  wood  (maple) 
for  securing  the  upper  and  counter  to  the  aide  of  a 
boot  or  shoe  ;  and  for  securing  tlie  extra  aole  to  the 

upper  one,  or  the  li/ia  of  the  heel4ap  to  each  other 
in  building-up  the  heel. 

Copper-wire  pins  have  been  substituted ;  also 
small  pins  of  leather  ;  also  screw -pegs. 

The  term  gives  rise  to  many  cmiiponnd  words,  — 
pegging-awl,  peg-making  machine,  peg-driver,  p«g- 
float,  pc^-cutter,  etc 

Ik.  8698  ■bom  a  number  ttdOknat  kinds :  — 

«  nai  pegs  ginad  to  paper,  to  at  to  admit  of  Utag  M  tai  a 

ribbon. 

b  •hows  »  pUa  and  a  aotfihad  peg,  wbleb  li  dBrigned  to  ba 
HtniaM  vtth  iboenaker'i  wax. 

c  U  a  peg>«Mp  In  whloh  a  ribbon  <tf  wood  licnt  oat  «itli  one 
sharp  edm,  th*  m«  belns  eepaiatod  tbereftMB  In  the  peggloff- 
inachlnel>j  a  ebiaei  and  mvcn  bg  a  blow. 

r  <f  4f "  an  pegs  of  MMdensM  le«thar,'ii«u)T  siVaiaMI  but 
adhering  nfllcleBUf  to  bo  M  ai  a  (trip. 

(la  abartMd  peg. 

//*  ai«  pep  made  of  wirai  of  varion*  an^eo  and  twisted. 
g  ibowe  a  nw  of  eahle^cww  pegs  eoldemd  on  to  a  metallls 
ribbon  Iter  feetUng  In  a  peggliigHmaebliw. 
A  V  ate  modes  of  naUng  elsvte  ptgi  Ibr  boots  and  eboei  hj' 
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fohUng  tfaa  wire  and  rutting  out  one 
Mgbt,  Iwriug  the  vUple  with  two 
phup  txdnU,  which  BprMd  Ap*rt  like 
J  In  jriTlng  Into  the  8lio»-«ol«. 

i  t"  show  another  mode  at  aiaUng 
the  itsple  peg. 

j  lUuatratM  tlw  posltloa  aasumed  bj 
the  bnnches  when  driren  hj  ft  blow  <V<Hit  tlOmt. 

2.  {Muaic.)  A  tum-piii  on  which  a  string  or  a 
musicnl  iii.strunient  is  stretched. 

Peg-out'ter.  An  instrument  or  mauhiae  for  if- 
moving  the  ends  of  pc^  from  the  inaides  of  bootit 
iiiid  shoes,  hjloat,  lu  the  example  this  is  pivoted 
in  the  stock  and  has  a  flange  beneath,  in  one  of 
whose  notches  the  spring  dog  is  engaged  to  main- 


ng.  MB. 


float. 


Ptg-Ctatitig  fSachitM. 


The 


tain  the  Jloat  in  the  rei^uired  nnjcular  position, 
stock  Btuids  in  a  hole  in  a  bench. 

In  Fig.  3600,  the  cutters  at  the  ends  of  the  shaft 
have  a  rotary  motion,  imparted  by  gearing  and  a 
hand -crank. 

Peg-float.  An  implement  for  rasping  pegs  from 
boots  and  shoes.  In  the  example,  the  cutter,  in- 
stead of  being  worked  directly  by  hand,  is  reripro- 
cated  1^  a  crantwheel,  oonoecting-rod,  and  elbbw< 
lever. 


Peg'gUiK-awL  (ShMmaJeing.)  A  stiff  m1  viUi 
a  four-sided  blade,  approximating  the  shape  of  the 
peg  which  is 

to  occupy  the  Hf.  saoi. 

hole.  It  is 
driven  bj'  a 
hammer. 

Peg'ging- 
Jaok.   An  im- 

f dement  for 
lolding  a  boot 
or  shoe  .and 
varying  its  po- 
sition while  ue- 
I  ing  pegged, 
i  In  the  exam- 
ple, the  latter 
objwt  is  effected 
by  varying  the 
{Hwition  of  the 
(-urved  arm  on 
the  standard  A  £^ 

by    means    of  FXooL 
cams  with  han- 
dles B  F.    The  adjustable  pad  H  supports  the  fore- 
jiart  of  the  last,  while  the  heel  may  be  tipped  b; 
means  of  the  threaded  rod  K. 

Peg'gitlg-ma-4dilii0'.  An  apparatus  for  driring 
the  jtegs  which  unite  the  soles  and  uppers  of  boots 
and  shoes.  The  "^eg/t  are  usually  cut  from  irbat 
is  i-alled  a  peg-stni^  which  is  a  ribbon  of  wood, 

TIcMOS. 


Ptgfing-Jack. 

the  grain  running  across  the  width  of  the  strip, 
and  fed  to  the  parts  which  cut  off  a  pig  and  then 
drive  it. 

In  the  illustration,  the  long  jack-standard  is  hinftcd 
by  a  universal  joint  in  the  foot-lever,  which  is 
weighted  at  one  end  to  hold  the  shoe  in  contact  with 
the  pegging  and  feeding  devices,  and  at  the  other 
with  a  stimi]!  or  foot-rest  to  disengage  the  finished 
shoe.  The  jack  is  capable  of  lateral  and  longitudinal 
motions  upon  the  standard,  to  present  the  sniface 
of  the  sole  at  the  point  of  contact  with  the  p^^g- 
devices  in  a  horizontal  plane.  The  vertical  plunger, 
carrying  an  awl  and  a  driver,  is  operated  by  a  cam 
and  gearing.  The  rotary  feed  is  immediately  back 
of  the  peg-guide,  and  operated  by  a  pawl  and 
ratchet  receiving  motion  from  the  main  geariDgin 
any  suitable  manner,  ordinarily  by  a  cam.  The 
peg-strip  is  fed  into  the  guide  from  a  coil  of  jnac- 
tically  indefinite  length  and  from  which  a  peg  is  cut 


Digitized  by 


PEGGI2TG-MACHINE. 


1G49 


PEGGING-MACHINE. 


at  each  fall  of 
the  driver,  by 
a  lateral  knife, 
immediately 
before  being 
driven  into  the 
shoe.  The  long 
inck  -  standard 
oringB  the 
m  ec  h  a  nism 
near  the  eye  of 
the  workman. 

The  two  rwj- 
uisite  condi- 
tions are  that 
the  point  of 
contact  of  the 
shoe-sole  with 
the  pegging- 
devices  mnst 
be  the  center 
of  motion  of 
the  work  for 
the  time  be- 
ing ;  and,  sec- 
ondly, thesur- 
face  of  the 
sole  at  the 
point  of  con- 
tact with  the 
pegging-ma- 
chine must  be 
kept  in  a  hor- 

 .    „  izontal  plane. 

JUatfiK^MirtwM.  Gwldu's 

(Fig.  S604Xtheawleandp%-driverdaresirauItaup- 
oouy  operated  hy  a  spring  actuating  the  plunger  F, 

to  whicn  they  arn 
Vlg.  8604.  both  attached. 

The  strip  of  pegs, 
^aced  in  a  fecil- 
t rough  /,  is  ad- 
vanced by  a  fol- 
lower JT,  and  each 
peg  is  aeparated 
by  a  flexible  knife 
Jf,  which  also 
holds  it  in  posi- 
tion for  being 
driven. 

The  device,  Fig. 
3605,  is  for  cut- 
ting off  the  pro- 
jecting ends  of 
pegs  within  the 
shoe  during  the 
process  of  peg- 
ging. The  snoe- 
aupporting  horn 
c  has  a  slot  d  in 
which  works  s 
knife  e,  operated 
by  a  combination 
of  levers  o  p,  the 
apper  member  of 
Which  has  a  pro- 
jecting pin  work- 
ing in  a  slotted  ram-shaft. 

Sargent's  machine  is  particnlarly  designed  for 
shoes,  of  which  the  nppers  and  soles  are  united  by 
screw -threaded  wire  cut  to  proper  length  during 
the  opeiation  of  p^iging.  This  is  effected  by  a 
cinmlar  cutter  connected  with  a  Tock-shaft  As 
the  naila  are  eat  off  thcty  descend  through  a  peg 
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tube,  assuming  a  vertical  position,  and  are  driven 
home  by  a  plunger  actuated  by  a  spring  a  and  re- 
tracted by  a  pin  on  the  wheel  b  engaging  a  shoulder 
on  the  plun^r. 

The  shoe  is  advanced  the  proper  distance  to  drive 
each  nail,  by  a  swing-plate  e,  whose  foot  is  alternate- 
ly lin«d  in  and  out 


of  contact  there- 
with, and  is  held  at 

the  moment  of 
driving  by  the  foot 
of  the  peg-tube. 

The  shoe  is  fixed 
on  a  jack  mech- 
anism consifiting 
of :  (1)  a  support- 
ing upright  a  piv- 
oted to  the  end 
of  aweighted  lever, 
and  in  so  swiveted 
as  to  admit  of  move- 
ment both  laterally 
and  vertically;  (2) 
jack-holderejoi  ned 
to  the  upright  by  a 
pin  /,  its  vibratory 
movement  on  the 
upright  being  re- 
strained by  stops 
so  as  to  limit  the 
tipping  of  the  last. 
A  spindle  g '  pro- 
jects from  the  hold- 
er on  which  the 
jack  is  mounte<i, 
and  is  supported 
on  a  socket  piece, 
allowing  free  ro- 
tary movement  of 
the  jack  on  the 
spindle ;  (3)  a  last- 
holder  h,  supported 
directly  over  the 


Spindle  by  a  screw,  and  having  a  curved  arm  t  to 
vhich  the  arm  k  canying  the  heel-inn  is  jointed. 
It  has  a  ratchet  and  pawl  for  forcing  the  last  against 
the  toe-pieoe  L 
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Tlie  amt  i  fom\»  a  handle  by  which  the  operator 
guides  the  shoe  being  pegged,  and  another  nandle 
operated  by  the  other  hand  has  connections  which 
cause  the  piu  m  to  engage  a  slot  in  the  lip  J^,  and 
serves  to  lock  the  shoe  in  stationary  {Ktsition  rela- 
tively to  the  socket-piece,  so  that  the  efforts  of  the 
o^rator  may  be  wholly  directed  to  guiding  the  shoe 
without  expenditure  of  strength  to  keep  it  in  posi- 
tion. 

Feg'giiig^HUl'mar.  (Founding.)  A  pointed 
rammer  for  packing  the  sand  in  molding. 

Peg-lad'aer.  A  ladder  with  but  one  standard, 
into  or  tbroush  which  cross-pieces  are  inserted.  It 
is  osually  tixed. 

PasHrtrip.  A  ribbon  of  wood  whose  grain  runs 
across  the  smp,  and  having  one  end  sharpened,  bo 
that  chisel^edged  pegs  may  be  split  thererrom  ,in 
the  peggine-machine.  The  strip  is  coiled,  placed 
in  the  maciiine,  and  the  end  fed  into  the  guide. 
Invented  by  Sturtevont,  18S8.  See  Peooino-xa- 
naiNE. 

Peln.   The  small  end  of  a  hammer.    See  Pekn. 

Pal-ram'e-ter.  An  instrument  invented  by  Mac- 
neil  to  indicate  the  amount  of  resistance  offered  by 
the  surfaces  of  roads.  It  ta  a  clumsy  form  of  dyna- 
mometer, beioff  dragged  ah)n|[  on  tia  ground.  The 
power  requirea  to  inore  it  is  indicated  by  a  finger  on 
a  dial. 

Fel'bam-blt.  A  bit  having  a  flat,  direct-acting 
joint  and  cheek-pieces,  with  bridle-rin^  at  the 
mouth-piece,  and  a  ring  or  loop  upon  the  upper 
arm  or  the  cheek  and  a  loose  ring  on  the  lower 
one.  It  can  be  used  as  a  curb  or  for  a  double 
cheek-bridle.  This  name  is  also  given  to  bits  hav- 
ing loose-jointed  and  port  mouths  with  straight  or 
crooked  cheeks. 

Pd'i-oan.  (Ordnanee.)  An  old  6-pounder  cal> 
verin. 

P^a-tan-jet  'An  annular  jet  of  steam  used 
as  a  form  of  pump  to  induce  a  flow  of  liquid  in  an 
opening  within  or  aroand  the  said  issuing  jet.  It 
differs  in  principle  in  no  substantUl  respect  from  the 
tiiFFARD  Injector  (which  see).  See  also  Stum- 
JBT  ;  Aspirator  ;  Ejector. 

Pa-lo'pi-mn.  Symbol,  A.   A  tare  metal. 

Pelt  1.  The  undressed  skin  of  a  beast'  with  the 
hair  on.  They  may  be  large  or  amatl,  but  %n  usu- 
ally (not  fdways)  intended  for  furs  or  felting. 
IVtry. 

Buffalo,  wolf,  gray  fox,  etc. ,  are  for  robes. 

Mink,  otter,  b'nx,  marten,  sable,  black  fox,  etc., 
are  for  wearing  fiira. 

Musk-rat,  coypi,  beaver,  musquash,  hare,  rabbit, 
and  others,  for  the  Ene  hair  nearest  the  hide,  for  the 
purpose  of  felting. 

Sheepskins  with  the  wool  on  are  also  called  pelts. 

When  the  hair  is  removed  they  become 

If  8807-     mere  skint.   As  tanned  pelts  they  form 

Tmats. 
2.  The  ball-leather  used  in  making 
inkine-pads. 
Pw-Tlm'e-tar.  (Surgical.)  An  in- 
strument to  measure  the  diameter  of 
the  pelvis,  principally  in  the  fere-and- 
aft  (lirectton. 
The  calipers  of  Bandelocque  hare 
blunt  extremities,  which  are  placed 
respectively  on  tiie  symphysis  pubis 
and  the  sacrum,  about  three  inches 
being  deducted  for  the  thickness  of  die 
mons  veneris,  pubis,  and  the  base  of 
the  sacrum. 
C'outouly'a  instrument  is  like  a  shoe- 
^rommeter.   maker's  foot-measurer,  having  a  sliding 


lag.  It  is  introduced  into  the  va^{ina  and  then  sepa- 
rated, so  that  one  projection  touches  the  promontory 

of  the  sacrum  and  the  other  comes  behind  the  os 
pubis. 

The  cnt  represents  King's  pelvimeter  with  feelere 
half  opened.  It  is  introduced  into  the  va^na  with 
the  piston  drawn  back.  When  in  position  it  is  pushed 
gently  forward,  which  makes  tne  feelers  in  front 
diverge,  the  extent  of  which  is  indicated  on  Ute 
pUton-rod. 

Pel'y-oom'a-ter.   A  Pblviueteii  (which  see). 

Pen.  1.  Pens,  if  the  term  be  held  to  include  all 
writing  instruments,  are  of  two  general  kinds,  those 
which  scratch  and  those  which  use  an  ink.  The  for- 
mer are  the  more  ancient,  and  consist«>d  of  a  stylos 
or  bo<lkiD  made  of  bone  or  metal,  and  employed  upon 
a  leaf,  a  waxed  tablet,  a  sheet  of  lead,  a  stone  sub^ 
etc. 

The  instrument  by  which  an  ink  or  pigment  is 
applied  consists  of  a  pen  or  a  brush.  The  {ten  was 
mode  forty  centuries  since  of  a  reed  (calamus),  which 
held  almost  undisputed  sway  till  the  sixth  century 
A.  n.,  when  the  quilt  (penna)  came  into  use.  The 
materials  on  which  the  pen  was  used  were  baric, 
leaves  (especially  palm),  linen,  papyrus,  skins,  parch- 
ment, anu  eventually  paper. 

Job,  chap,  xix.,  seems  to  refer  to  the  above-cited 
modes  of  writing.    It  is  rendered  in  our  version :  — 

"  Printad  [hunlbed]  In  a  book." 
"  Qirnvra  with  u  tnm  poo  and  had-" 

Pliny  remarks  :  "  At  first  men  wrote  upon  palm- 
leaves  and  afterward  on  the  hark  or  rind  of  trees." 
The  Latin  vrords  volumen,  a  scroll,  folio,  a  leaf, 
liber,  tiie  inner  bark,  a  book,  are  preserved  in  our 
language,  indicating  the  form  and  the  character  of 
the  material  on  wBch  the  vrritingi  of  our  distant 
predecessors  were  executed. 

Writing  on  pieces  of  palm-Ieavea  was  a  veiy  in- 
cient  practice,  and  the  Cingalese  retain  it  to  the 

firesent  day.  Oblong  pieces  are  cut  from  the  latge 
eaf  of  the  tree,  and,  being  made  of  a  uniform  siie, 
are  neatly  strung  together  with  a  cord.  Many  ma- 
seums  and  libraries  contain  Hindoo,  Burmese,  sod 
Cingalese  books  of  this  kind.  The  mode  of  writing 
upon  these  leaves  was  Inr  a  sharp  instrument,  aifWM. 
The  point  scratched  through  the  external  cellnltr 
matter,  which  shrank  awav  from  the  incision,  leav- 
ing B  shallow  gixxive  which  was  made  more  plain  by 
rubbing  a  black  pigment  into  the  lines  so  made. 

We  from  Fausanias,  a  Greek  topographical 
writer  who  flonrished  in  the  second  century  of  onr 
era,  that  the  "Works  and  Days"  of  Hesiod,  in- 
scribed on  leaden  plates,  were  preserved  at  the  fomi- 
tain  of  Helicon  in  Bceotia  down  to  his  tim^  but 
were  partly  obliterated  hy  the  effects  of  wear  and 
tinte.  Hesiod  lived  about  900  B.  c,  but  how  long 
the  plates  bad  been  engraved  is  another  matter. 
Pliny  mentions  sheets  of  lead  and  tablets,  and  refen 
to  their  use  in  the  remote  past 

The  Romans  also  used  ivory  tablets  nam«d  Hbri 
eborei  or  libri  elrpAonMiu^  and  Ulpian  states  that 
the  timnsactions  of  the  great  were  usually  in  a  black 
color  on  ivory. 

A  number  of  engraved  bronze  tablets  of  Rom  and 
Carthage  are  now  in  the  British  Musenm:  E^t 
brqnze  tablets  were  found  in  a  subterraneous  cabinet 
at  Crubbio,  Italy,  in  1444.  Se\-en  of  them  bore  in- 
scriptions in  Latin  atul  one  in  Etruscan.  ThedviL 
criminal,  and  ceremonial  laws  of  the  Greeks  were 
engmved  on  bronze  tables.  The  speech  of  Claudin^ 
on  the  aame  alloy,  is  preserved  in  the  town  hall 
Lyons,  France.  The  pacts  between  the  Bomans, 
Spartans,  and  Jews  were  written  on  brass.  In  many 
cabinets  in  Europe  are  dischoi^  of  Roman  soldiers 
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written  on  copper  plates.  The  laws  of  the  twelve 
tables  at  Rome  wttre  inscribed  on  oaken  boards ; 
then  transcribed  on  ivory  tablets  and  hung  up  pro 
n&lris,  that  they  mif^t  be  read  by  the  whole  peo- 
ple ;  after  approval,  they  were  permanently  engraved 
on  bronze  ana  deposited  in  the  Capitol,  where  a  large 
collection  was  melted  upon  the  occasion  of  tlie  con- 
flagration occajdoned  by  that  edifice  being  struck  1^ 
Ugntning. 

The  Cretans  aim  used  broiue  records. 

Among  the  ancient  inscriptions  on  bronze  yet  ez- 
tant  are  the  "Scriptiitnde  Bacchanalibua,"  Imperial 
Library  ;  Trojan's  "Tabula  Alimentaria"  ;  the  hel- 
met  found  at  Cannee  with  Panic  tetters,  in  the  museum 
at  Florence,  and  vsriouD  others  in  the  Italian  muse- 
QiDB,  eontaiuing  inscriptions  in  Etruscan  and  Latin. 

A  deed  for  land,  engraved  on  copper  iu  Sanscrit 
characters  and  bearing  date  about  100  b.  c,  was  dug 
up  at  Mongheer  in  Bengal.  The  grantor  was  a  Bid- 
cram  Oont. 

Pliny  informs  us  that  such  documents  were  rolled 
nu  like  a  cylinder.  Two  letters  are  still  preserved 
which  passed  between  Pope  Leo  III.  and  Luitbrand, 
king  or  the  Longobards.  Hontfaucon  notices  an 
ancient  book  composed  of  eight  leaves  of  lead,  the 
outside  two  forming  the  cover,  and  the  whole  held 
together  by  a  leaden  rod  passing  through  rings  at 
the  bock  of  the  plates.  The  book  containeit  oiyste- 
rioas  figures  of  the  Basilideans,  together  with  words 
in  the  Greek  and  Etruscan  characters. 

The  writing  of  the  ancient  Assyrians  was  impressed 
by  knives  or  stamps  upcat  cylinders  or  prisms  of  soft 
euy  Tciy  coreTally  compounded  and  shaped.  Some 
of  these  ar«  rough,  others  polished  or  glazed.  The 
writiug  is  the  cuneiform,  the  letters  one  eighth  of  an 
inch  long. 

The  cylinders  of  camelian,  chalcedony,  etc.,  were 
engravea  seals  by  which  the  terra- cotta  lecwds  were 
verihed.   See  Seal. 

The  nte  of  wooden  tablets  covered  with  wax  is 
closely  allied  to  that  of  sheet-lead  and  a  pointeil 
stylus,  but  the  product  is  of  a  more  ephemeral  char- 
acter. The  practice  was  very  common  in  business 
and  friendly  correspondence,  and  also  in  official  mat- 
ters which  did  not  require  to  be  laid  up  for  record. 
Soch,  for  instance,  is  believed  to  have  been  the  tab- 
let presented  by  the  Roman  legate  Popilins  to  Anti- 
ochns  Epiphanes,  ordering  him  to  evacuate  Egypt, 
which  he  did,  as  prophesied  by  Daniel  868  years 
previously  (Daniel  xi.  2&,  30). 

Make  it  plain  upon  tables,  that  he  may  run  who 
rendeth  it"  (Habakkuk  ii.  2).  An  allusion  to  the 
old  system  of  relay  couriers.  Not  "that  he  who 
runs  may  read,"  as  often  said. 

The  tabiM  refarrad  to  bj  li^sh  and  Habakknk  dmj  han 
bean  of  wood.  The  drU  law*  of  Solon  wm  recorded  on  wood, 
and  ptaced  ta  a  maetilne  eonitmctsd  to  tarn  cmUt,  and  cn]|«d 
OZMU*,-  ■neb  board)  were  called  bj  the  Greeka  laiidm  or  tckf 
dula;  wben  corered  with  was,  pi^ttfonM  Mr*  j.  Pliny  and  other 
writers  relbi  to  the  coitom.  when  a  nombn  of  ipeh  boaidi 
eooaUtnted  a  aeriee  of  IssfM,  tbqjr  wen  deaeribed  as  ccra  jwimm, 
MTw  wciMda,  Urtia,  ete.  Ihbitte  and  ecmt  an  tsnna  wed  by 
the  ancient  JarWsaa  dawtiUns  wittten  ataMnntl  and  raracds. 
BeaatooBoox. 

The  reporters  who  wrote  down  the  speeches  in  the 
forum  preferred  writing  on  waxed  tablets,  which  re- 
quired but  a  scratch  of  the  stylus.  Ko  speed  could 
have  been  efiected  with  a  bmsh  and  point  in  follow- 
ing the  Roman  orators. 

In  the  Abbott  collection  of  Egyptian  antiquitips, 
now  in  the  poesenion  of  the  New  York  Historic^ 
Society,  are  a  number  of  tiiese  tablets,  made  like  onr  | 
school  slates  and  used  for  the  same  pnrTKne.    The  I 
middle  portimi  was  sunken  to  protect  the  writing, 
which  was  executed  by  a  sharp  brooie  stylus  npon  | 


a  cvating  of  black  wax  spread  over  the  depressed 
surface.  The  latter  was  on  both  sides  like  our  slatea 
The  spedmens  were  obtained  from  Abouaeer,  along 
with  tee-to-tnms,  dolls,  toys,  and  oUier  evidences 
that  the  amusements  of  the  children  in  tlie  times  of 
the  Phomohs  were  much  like  the  modetn. 

Two  ancient  wuen  tableU  were  dlccorered  a  few  jeart  rhice 
ta  goldmines  near  and  In  Abmdbinji,  In  TramjlTanla.  Each 
conjiUtod  of  three  tablele  with  ralMrd  margins  (like  a  fchool 
•late)  to  protect  the  wax  aurikev.  The  cectiooB  folded  on  each 
other;  the  middle  one  had  two  men  cnrftcea;  the  outer  one* 
bnt  one  each,  on  the  tnilde.  The  Latin  writing  on  one  Mt  of 
tabletii  waa  adll  Tiaible,  and  waa  a  coot  of  a  document  whose 
date  determined  it  to  be  of  a.  n.  169.  The  Inrerlptlon  on  the 
tainer  tablet  waa  in  Qitek  and  nearlj  Ill^ble. 

For  important  purpotes,  such  tablets  were  care- 
fully inscribed  ana  fastened  consecutively  by  a  cord ; 
or  for  letters,  the  boards  were  covered  with  a  linen 
cloth.  In  Hanover  and  Geneva  scbednles  of  Uiia 
kind  are  yet  preserved, 

Leaves  were  also  very  generally  employed  in  the 
early  stages  of  society,  and  with  eome  previous  prep- 
aration are  still  in  common  use  in  the  East 

In  the  University  of  Gottingen  18  still  pre.ser\'ed 
a  Bible  containing  5,876  pieces  of  leaf,  formed  into 
45  sheets.  A  large  number  of  arch  books,  princi- 
pallv  Asiatie,  are  found  in  various  museums. 

Tne  Syracusians  and  Athenians  used  olive-leaves 
for  writing  sentences  of  banishment  upon,  —  a  mode 
of  punishment  inflicted  upon  public  men  under  a 
cloud  in  those  turbulent  republics. 

Tbe  Balinese,  the  inhabitants  of  Bali,  an  island 
of  the  Malay  Archipelago,  write  with  a  steel  point 
cn  the  /oK^n'-Icaf. 

The  sacred  books  of  the  Brahmins  and  Buddhists 
are  written  on  leaves  of  the  talipit  palm  (talipyin,  a 
priest),  which  is  a  mammoth  variety,  growing  as 
much  as  200  feet  high  and  4  feet  in  diameter.  The 
sacred  fans  of  the  Buddhists  are  made  of  its  leaves. 
It  lives  to  the  age  t£  a  century  and  blossoms  but 
once.  The  bloom  is  thirty  feet  in  length,  and  at 
matnri^  explodes  and  scatters  Its  seed. 

Sir  Hons  Sloone's  mareum  had  more  than  80  man- 
uscripts of  palm-IeaTfli  written  in  different  Atiatlo 
languages. 

To  leaves  succeeded  the  liher,  or  inner  baik  of 
trees ;  this  was  united  tc^ther  so  as  to  fonn  a  con- 
tinuous to\\  tolwmtn,  upcn  which  the  matter  was 
written.  . 

Skins  of  animals,  parchment,  fish-skins,  and  bones 
have  been  used,  as  existing  specimens  testify. 

Puricelli  mentions  a  grant  by  the  Italian  kings 
Hugo  and  Lotharis  to  the  Ambrosion  chiirdi  of 
Milan  written  on  the  skin  of  a  fish. 

In  the  history  of  Mahomet  it  ie  recorded  that  his 
disciples  wrote  ports  of  tbe  Koran  on  the  shoulder- 
blades  of  sheep,  which  they  stmng  together.  Arab 
poetry  was  not  onfrequently  inaeriDed  on  these 
teapiiltK,  probably  trimmed  for  the  purpose. 

The  Alexandmn  'Library  contained  the  works  of 
Homer  written  in  golden  letteis  on  the  skins  of  ani- 
mals ;  and  the  Iliad  and  Odyssey,  written  in  golden 
letters  on  the  entrails  of  animals,  collectively  120 
feet  long,  were  extant  at  Constantinople  in  the  reign 
ofthe  I^peror  BasUens.  OtherinBtance8si;eknown 
of  the  use  of  entrails  for  this  purpose. 

Before  papyrus  became  common,  the  lonians  used 
instead  the  skins  of  sheep  and  goats,  "on  which 
material,"  says  Herodotus,  "  the  barbariansnreeven 
now  wont  to  write."  Ctesios  says  he  obtained  the 
matter  for  his  Persian  hiatorjr  "ttom  the  royal 
I  parchments "  or  akina.  The  invention  of  psrch- 
I  ment  is,  however,  ascribed  to  Eumenes,  king  of  Per- 
gamos,  about  200  B.  C. 

I    For  notices  of  papyrus  and  parchment,  see  PAP£h. 
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The  tuinier  instances  particularly  concern  the  wte 
of  the  BtyluB.  That  of  the  pen  proper  \vi\l  now  claim 
our  attention,  after  we  have  stated  that  the  brush  hus 
been  used  for  ninny  centuries  in  Eastern  Aula,  and  still 
holds  its  career  of  usefulness  in  forniiug  the  Chinese 
and  Japanese  letters.   1 1  has  even  been  suggested  that 

thelirush  pre- 
Fij  8808.  ceded  the  pen, 

as  the  picture 
or  ideographic 
writing  pre- 
ceded the  pho- 
nographic ;  the 
laiigQiige  of 
symbols,  that 
of  arbitrary 
signs  denoting 
sounds. 

The  charac- 
ters of  some 
written  lan- 
guages are 
well  adapted 
for  the  brush, 
nnd  the  skill 
displayed  by 
Chinese  and 


Japanese  gen- 
tlemen is  cu- 
rious and 
pleasing  to  us 
JapantM  Senbe.  their  neigh- 

bors,   "  upon 

whom  the  ends  of  the  world  are  come,"  in  a  sense, 
for  we  meet  directly  by  a  reverse  course  the  ultimate 
Orient  of  our  preileccssors,  ourselves  occupying  the 
median  line  between  the  new  civilizations  of  Greece, 
Rome,  and  their  derivatives,  and  the  far  older  and, 
to  U!),  fantastic  forms  of  Cathay  and  the  lands  thereto 
adjacent 

fig.  3609  has  two  views  from  paintings  at  Thebes. 

The   upper  figure 


Plf .  8B09.  represents  a  scribe 

talcing  an  account 
of  the  stock  of  an 
estate.     It   is  a 

tiart  of  a  much 
nr^r  picture,  in 
which  the  shep- 
herds and  groups 
of  auimala  are 
shown.  Tlie  scribe 
is  writing  upon  a 
tablet ;  before  him 
are  two  coses  for 
carrying  writinjf- 
materials.  On  his 
left  is  the  inkstand 
with  black  and  red 
ink. 

The  lower  figure 
shows  a  scribe  with 
his  inkstand  upon 
the  table.  One 
pen  is  behind  his 
ear,  and  lie  is  writing  with  another. 
The  illustrative  histonr  of  the  Egyptians  does  not 

¥)int  to  a  time  before  the  reed  was  used  as  a  pen. 
he  various  paintings,  palatial  and  sepulchral,  show 
the  scribes  at  work  in  their  avocations,  taking  the 
tale  of  the  hands  and  ears  of  slaughtered  enemies, 
the  numbers  of  the  captives,  the  baskets  of  wheat, 
the  numbers  of  the  animals,  the  tribute,  the  tivaties 
and  public  records. 


The  Egyptian  ^len  of  the  time  of  Joseph  was  a 
reed,  and  the  scribes  used  red  and  black  inks,  con- 
tained in  different  receptacles  in  a  desk.  When 
this  Hebrew  viceroy  h^id  a  small  army  of  clerks  and 
etore-keejiers  employed  throughout  Egypt  in  his  ex- 
tensive grain  business,  his  scribes  carried  their  writ- 
ing-implements in  boxes  with  pendent  leatlier  tops, 
and  with  liandles  at  the  sidrs.  As  the  scribe  had 
two  colors  of  ink,  he  needed  two  pens,  and  we  see 
him  on  the  monuments  of  Thebes,  busy  with  one 
I>en  at  work,  and  the  other  placed  in  tlist  moat  an- 
cient pen-rack,  behind  the  ear.  Such  is  represented 
in  a  painting  at  Beni  Hassan. 

It  i*  Hid  that  tb«  bent  nedf  for  the  porpoM  fomerly  gnm 
DearHemphla.on  the  Nile  ;  nfwCntdiuofCMte.ln  AplaUiDor; 
In  Armenia  and  In  IUI7  :  thcae  of  the  Utrer  belnK  of  retauiTrij 
pooraiuUt;.  A  place  yet  Eunoui  for  them,  and  whkh  lamj  have 
iupplied  tbo  aDclcnt  demand  In  part,  U  tn  the  vklnltj  of  the 
Peralau  Gulf,  "  In  a  large  Ten  or  ttact  of  aoggj  land  rapplled 
with  water  bj  the  rlTer  Helle,  a  place  of  Arabia  ronned  b; 
united  arms  of  the  Eaphntea  and  Tigris.  They  an  «'Dt  in 
March,  tied  In  bondlea.  laid  »1e  monthi  in  a  manure-liap, 
where  they  aaeume  a  iieautinil  color,  mottled  yellow  and 
bUck."  IChahdih.)  Toumefort  aaw  tbem  growtng  In  tbe 
nelEbborhood  of  TeflU  la  Georgia.  MUler  deacribaa  the  cane 
as '°  growing  no  higher  than  a  man,  the  stem  three  or  four  linea 
In  tblcknem,  and  mliil  ttom  one  knot  to  anothfr, excepting  tbe 
centnl  white  pith.''  The  incipient  fermentation  in  the  manare- 
btm^  driee  up  the  pith  aod  hanteni  tbe  cane.  Tbe  pen*  an 
about  tbo  (die  of  the  largeet  Bwan'*  quilla.  They  an  cut  and 
■lit  like  our  pens,  but  have  much  longer  niba. 

A  little  bundle  of  ancient  pens  from  Egypt,  with 
the  staiufl  of  the  ink  yet  upon  them,  may  be  seen  in 
the  museum  of  the  Historical  Society  of  New  York, 
comer  of  Second  Avenue  and  Eighth  Street  Beside 
them  is  a  bronze  knife  used  in  making  the  pens.  In 
the  East,  the  reed  is  yet  the  ordinary  implement  for 
writing. 

"  when  he  had  finished,  he  dried  the  bamboo-pai 
on  bis  hair,  and  replaced  it  behind  bis  ear,  saving, 
Tak  poai'  (That  u  well).  'Timoti  chu'  (Rest  in 
peace),  we  rejilied ;  and,  after  politely  putting  out 
our  tongues,  withdrew."  —  Abbi  Hue  at  Utn-Ssa. 

The  Christian  monks  of  the  land  once  known  as 
Assyria  still  use  a  reed  for  writing  the  Chaldean 
character ;  the  ink  has  a  fine  glossy  character,  the 
paper  resembles  parchment,  and  the  scribes  dispense 
with  a  table  or  desk,  resting  the  paper  on  the  knee. 

Reeds  are  still  used  by  tbe  Arabs ;  their  ink  is 
thick  and  gummy,  Beed  pens  are  also  found  in 
HercuUneuin.  The  ancient  ink  was  of  a  viscid 
nature  ;  some  of  it  was  found  in  a  closed  glass  bottle 
in  the  examination  of  the  city  just  mentioned. 

The  quills  of  birds  came  into  use  as  pens  in 
the  sixth  century  A.  D,;  so  we  leani  from  Isidore 
(died  A,  D,  636)  and  others.  Frerious  to  this  time, 
the  writing-implement  is  spoken  of  as  caMmus,  a 
reed  ;  after  this  we  read  of  penna,  a  feather  :  the 
reed,  however,  was  a  favorite  in  many  quarters 
among  the  literati  of  Europe  for  five  centuries  after 
the  first  introduction  of  the  quill.  In  an  illuminated 
manuscript  of  the  Gospels,  executed  in  the  ninth 
century,  the  evangelists  are  represented  with  quills 
in  their  bands.  The  quills  of  tneswan,  goose,  eagle, 
owl,  and  hawk  were  used.  The  prefereni-e  soon 
settled  on  those  of  the  goose  for  oonous  reasons, 
8i2e  and  accessibility. 

In  the  sixth  century  the  qnill-pen  is  also  men- 
tioned by  Aldhelmus,  a  Saxon  poet,  who  wrote  a 
Latin  poem  entitled  "De  Penna  Scriptoria." 

But  a  century  or  so  afterward  paper  was  introduced 
into  Europe  by  the  Saracens ;  first  as  a  curiosity, 
known  as  Charta  Danuueena,  afterward  manufac- 
tured in  Spain  and  in  Constantinople.    See  Paper. 

The  list  of  devices  by  which  characters  were  ImI- 
bly  portrayed  by  a  Bcmtching  implement  mty  oe 
thus  recapitulated :  — 
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tbm  UMm  or  wooden  board  maued  with  vmx,  npon  which 
■  latter  wH  written  bj  *  aUrlui. 

Tha  Atbenl'Ui  aeutcbed  nfa  vote  ufoa  ft  dWll,  u  W  tba  lout 
when  ha  rated  tooacucto  Ariatldta. 

no  MorJ*  of  NlneTCh  wan  InaCribcd  npOD  tablata  of  cli?, 
which  won  than  baked. 

The  tawa  tS  Buna  wan  angmod  on  bnaa  aDd  Ud  vp  la  the 

Tha  daoKloraa  was  graven  apoD  the  tatblaa  of  bIobo. 
Too  ElBrptuaa  mad  pap/rua  and  gnnlta. 
The  Burmaae,  teblote  orlraij  and  taTea. 
Plinj  mmtlona  ahaetd  of  iMtd,  books  of  Hnan,  and  wued 
tablata  of  wooi. 
The  IlebMwa  mad  Hnan  and  akina. 

The  Piirfai,  MaifcaiM,  and  North  Aaaarinn  Indiana  naad 
aUiu. 

Tba  Qmaka,  pre  pond  ikliu,  caUad  wuMirana. 
The  people  <w  nrBimiu,  panliaiBBt  and  rallum. 
The  Hliwioo^  |ialni  letTaa. 


The  first  attempt  at  recordiug  was  probably  what 
ia  tenoeil  picture-writing.  Thia  oombiiuM  pautuminie 
and  iiumenttiou,  and  is  foand  among  many  aarage 
nations.  lostanves  might  be  cited  from  Schoolcraft 
and  from  Cittlin,  and  one  remarkable  example  is 
given  from  the  worka  of  the  latter  author. 

Fig.  SttlO  ahows  the  robe  of  Mah-to-toh-ps,  the 
head  chief  of  the  Mandans,  which  consisted  of  the 
skin  of  a  young  buffalo  bull  with  the  fur  on  one 
side  and  the  battles  of  hia  life  emblazoned  on  the 
other,  by  his  own  hwd.    It  ia  shown  io  CatUn'a 


work  on  the  "North  American  Indians,"  Vol  I. 
p.  148,  and  ia  a  eood  specimen  of  picture-writing. 

It  has  twelve  oattle-acenes,  showing  various  iighta 
with  Sioux,  lUccarees,  Cheyennea,  others. 

The  Enptiu  tampka  and  tnnba  abound  with  pictures  too 
oonvenHMial  to  ba  artbtle,  but  ao  adoilnbly  encatod  that  they 
an  bright  and  ihirp  eren  now  The  pecnliar  atinoephere  of 
the  country  his  hid  aomathto;  to  do  ntth  their  rinniUrlr  per- 
Ciet  pveaerTJttion  Thrae  lUffireat  fomu  of  writtng  wen  usmI  In 
that  wondorful  eountrj,  — tha  Uerajtlyphle,  hIer&Uc,  and  the 
domotto  or  anehorial.  Tha  Qrat  wu  probably  the  direct  crowth 
of  pictun-writiiiK,  bnt  the  ebinctsn  had  att&load  a  cerbiln 
MUtrirr  Talne  id  the  Oaa  when  the  earilut  yt*  exlaUDg  records 
wan  niada. 

After  whtt  we  may  aaaame  to  Iiare  been  tba  lapas  of  many 
ages,  when  the  phonetle  prlnrlple  w.-m  tntroduccd,  an  alphabet 
WM  fnin«d,  in  which  tbe  «oand  of  the  Amt  letter  of  the  name 
of  esch  obfect  ww  roprownted  by  tbe  object,  a«  A  by  an  e«(le 
lakkem),  H  by  an  owl  Imaula^).  etc.  The  Pbatnlctao  alphnbct 
WMahnllbly  founded:  A,  a^7>A  (a  buH):  B,  b-lA  (a  honse) ;  0, 
(ArM«f  (a  camel),  eto.  TheM  repRMnt  itloni.  In  the  earJIer  pe- 
riods of  tbelr  u«e,  may  hare  been  executed  with  such  nklUui  the 
artist  tnd  at  commvid,  and  Tirlud  accordtnn  to  the  tilent  and 
taste  of  the  limner ;  bnt  they  afterward  becime  ronventlonal, 
Tathttotu  were  mippreaaed.  aod  tbe  portiaita  of  the  ob}ecta  be- 
ejune  rimnwT«d  down  to  mere  ajmbola. 


In  Fig.  S6I1,  a  ia  a  view  of  a  glajis  bead  found  by 
Captain  HeDrey,ILN.,atThebes.  ThedrawiDgahowa 


;  it  about  two  thirds  the  real  size  ;  the  inscription  is  de- 
i  veloi)ed  on  the  right,  and  contains  the  name  in  luero- 

glypliics  of  a  monaruh  who  leigntxl  about  1500  b.  c. 
I  b,  Fig.  3611,  ia  a  remnant  of  the  ues  in  the  shape 
I  of  a  song-  It  waa  discovered  by  CnarapoUion  in  a 
j  tomb  at  EilethyaK,  and  is  interpreted  by  him  as  fol- 
,  Iowa.    It  reads  from  right  to  left,  and  at  the  end  of 

the  first  and  third  lines  occurs  ihe  dacapo  sign,  to 

repeat  the  line  :  — 

"  Threab  fbr  jontaalrai 
Thraah  Jtir  yourartrea 
0,  oaen! 

Thiuh  fbr  Tonraolna 
Thrash  Ibr  yunraelTca 
Heasnre  for  yourtelvea 
Heaanie  for  your  maslcis." 

The  most  enduring  of  all  records  ia  tbe  third  in 
Job's  recitation  of  th«  modes  of  writing  which  may 
be  rendered :  — 

Written  on  leaves. 

Mariced  with  an  iron  pen  on  lead. 

Cut  into  the  rock  forever. 

For  many  centuries  trayelen  hare  looked  with  amaicment 
upon  tlw  icnlptured  buildings  of  Eg^pt,  Nineveh,  Phcenk-ia, 
and  PeraepoUa,  aud  upon  the  Inscribed  rocks  of  Behlstan,  on 
the  fTontlen  of  Uedln,  and  the  precipice  of  Van,  in  Armenia. 
The  solitary  monument  of  Cyrus  In  the  Hnrghab,  the  records 
of  Babylon  and  NineTeh,  of  the  caves  of  India,  tbe  monnmenta 
of  liycb,  tbe  tombs  of  Etmria.  the  truncated  pynin:idi<  and  por- 
tals of  l^enquc  and  TJamal  In  Yucatan ,  and  the  broken 
tablets  of  Umbrio  and  Ssunuium,  all  present  riddles  of 
more  or  teas  complexity  to  the  students  of  language. 

Tbeiettlngupofmemoilal  stoneswastbe  usual  mode 
of  celebrating  an  scbierement  or  witnessing  a  pact. 
Two  rival  tribes  or  bmlllet  set  up  an  altar  or  buLd  a 
pile  of  stones  to  determine  the  mutual  boundaries  of 
their  pastures.  A  succeaaftil  warrior  made  a  memoriai 
of  his  victory  In  the  eame  numner  The  warlike  Osy- 
mandyas  or  SMCctrls  recorded  the  memory  of  his 
marches  and  exploits.  The  obelisks  of  HellopoUs  rlae 
to  celebrate  the  return  of  manly  vigor  to  the  conva- 
lescent king.  I'lialllc  monoliths  over  the  Nile  land 
decently  perpetuate  the  symbols  of  their  religion,  and 
an  inscribed  with  the  names  aod  deeds  of  those  who 
erected  them. 

Famous  In  oilden  times  of  these  llthk  monuments 
are  the  plllais  erected  by  the  children  of  Setli,  as  re- 
corded by  Joaepbua,  and  those  erected  by  the  Phceni- 
cian  Hercules  In  the  environs  of  Csdls,  monuments  of 
hisexpeditlon  into  Spain.  In  the  tlmeof  Demosthenes 
ttiero  was  rtlll  remaining  a  column  of  slone  on  which 
the  code  of  laws  wus  engraved.  The  decalogue  was 
carried  Id  tbe  ai^  for  forty  yean,  and  thorcaAer  re- 
malned  for  seven!  centuries  In  various  places,  till  It 
was  placed  In  the  temple  of  Solomon.  Tbe  slonea  wan 
thenoe  cerrted  as  trophies  to  Babyloo. 

Engraved  gems  of  the  times  of  the  Pha- 
raohs are  foniid  among  the  ruins  of  the  past| 
and  the  breastplate  of  Aaron  bad  twelve  stones  en- 
graved with  the  unmea  of  the  tribes. 

The  maah  for  engraving  on  stones  and  retdng  up  InKrlpUona 
in  the  wildernsas  Is  not  dead  jet.  Missionaries  start  from  the 
IiunanK>nasterteB,ysar  alter]  ear,"  chisel  and  hammer  In  hand, 
and  tia verse  field,  moantaln ,  and  dorert,  to  coKrave  the  »cred 
fbrmnlo,  Om  mani.  paimi  Aoum,  on  the  stones  and  rocks  tti» 
encounter  In  their  path."  They  ttius  carve  in  Thibetan,  Land- 
sa,  or  Tartar  ehatacters  a  prayer  of  the  8ge«,  the  yearnlnf'  of 
their  great  nligiaus  teaeber.  Sakya  Uuol,  known  as  Buddha, 
the  Balightsned,  who  raised  his  protest  ag^nst  Brahmantc  b- 
toleranra  on  the  plains  of  Nepal  aome  twenty-four  centuries 
■Inca.  Tbe  finmiw  Is  ftmn  tlm  tiaDBcrit,  whkh  had  ceased  to 
iMjaspokaiteiqttUgelnthetfaneofAleiaDderoflbuedoD.  Its 
metaphor  has  been  dillffsntly  ireolred  bj  Klaproth,  and,  being 
rendered  Into  English,  it  means,  QtMat  I  mail  attabg  prr/tc- 
lim  aid  b*  abioAtd  in  Buddha!  Amtm. 

The  invading  hosts  of  the  Chaldeans  left  their 
pictured  records  on  the  rocks  of  Dog  Biver,  the  an- 
cient Lycus,  in  Palestine,  which  here  impinges  against 
one  of  the  lofty  and  abrupt  spurs  of  ttie  mniiiitaina 
of  Lebanon.  These  iigiires  of  men  are  owribeil  to 
the  time  of  Sesostris,  and  p.re  associattHl  with  more 
recent  inscriptions  in  Persian,  Grmk,  liatin,  and 
Arabic,  indicating  the  prest^re  of  the  various  uon- 
t|iieriiig  races  by  which  that  country  has  been  sue- 
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oesnvely  sutgngiited.  Central  Asia  cootaiiu  memo* 
tUIh  of  wnquerora  of  various  dynasties. 

e,  FIk.  8311,  iB  &  portion  of  Ma  tmertptkm  diaeorered  st 
■iftth  u  Nortbaro  t};ria.  Tbe  "enterfng  bi  of  Hmmath"  li 
ealebnUd  la  tbt  idnenrica  of  Umm  muHnf  nftUotif.  No  Um- 
017  of  Intnrpretatton  bu  y^t  been  ftdraoood  Ibr  It.  In  It  ba,w 
been  Moogiuied  by  unw,  featuna  of  tba  UeroglypUe,  cund- 
fonn,  ud  eunlvo,  angsMtlng  that  It  ma  k  toeUnge  of  tbe 
thrse,  indicating  a  tnaBdon  period. 

The  syinbolic  writing  seemu  to  have  taken  on  two 
forms :  cue,  the  ideographic,  in  which  -each  charac- 
ter cornea  to  ivpresent  a  word,  as  in  the  Chinese, 

rig.  sail. 


n  ■ 


-www  ^vvw 

//III  III 


Aal  (woman)      liaon  Ctonsue)    E^innian  fanny} 

Sar  Bab-Uu-ra-tt      an-ri  ka-an-mi. 
Xing  of  Babylou         lord- paramounL 


sn 
IlUJ 


LRU 


iCi  Hicroffli/phtc. 


rf,  Fig.  3611  (which  is  said  hy  Du  Halde  to  have 
developed  into  orderly  characters  by  2300  B.  c, 
which  is  before  the  time  of  Abraham);  and  the  moat 
ancient  Baltylonian,  c,  which  Sir  Henry  Rawlinson 
calls  the  Scythic  or  Accad  ali>habet.  The  other 
variant  of  the  symbolic  conristnl  of  cnrsive  expres- 
dous  of  th*  signs  which  irtood  for  simple  soanda,  as 
stated  above  of  the  hieratic  Egyptian. 

The  Scythic  is  among  the  earliest  known  of  the 
cuneifonn,  so  railed  from  the  resemljlance  of  their 


characters  to  arrow-heads.  It  prevuled  in  tlie 
countries  watered  by  the  Euphrates  and  Tigris,  from 
tlie  earliest  historic  period  down  to  the  conqsot  hj 
Alexander. 

Tbe  cundfi>rm  evIdenU;  tpTaog  from  pktaie-wiitliig,  jAeto 
rlal  repreeentatioDB  of  otgecta  being  made  to  itand  for  nrbin 
words,  eventually  without  nsard  to  their  origlOBl  ideal  rigoUl- 
catioa.  From  ttda  arbitrary  bnt  convenient  arrangmwDt  came 
the  atill  farther  dlvl^n  by  which  chancters  nm  wIectEd  to 
Ibrm  asyUablciyatinn,  aflxed  sign  being  mi  ployed  foreecbeon. 
oectton  of  aeonsonantwithoueof  theTOwrif.  Thne  were  many 
hundreds  of  thene  signs,  leprtMntlDg  tbe  consonant  and  Tovel 
combhiationB.  A  phnse  Is  repretenled  at /.  TbeniMksof 
the  cundfbrtn  Illustrate  tbe  progren  of theidetKrapUe  to  Uwqrl- 
lablc;  tbe  Assyro-Baby  Ionian  ii  prindnallj  MeognpUe,  as  at 
( ;  fewer  of  Umm  rigns  are  In  the  cnnef&nm  of  tna  Mcood  pe- 
riod (/),  and  its  derivatire  the  Anneniui ;  tha  Pwtton  nrnd- 
fonn Is  subatantiallv  syllabic.  The  Hebrew  sod  otberhngntgMi 
destitnto  of  vowel  indlcatloas,  a*  they  Iraig  were,  were  pndl- 
cally  syllable; 

Tbe  cunellbrm  iDKrlptions  of  the  Perrian  monanhi  hare  beco 
resolved  by  tbe  skill  and  perrUteDce  of  Orotefend,  Bnmoof, 
Rawlinson,  and  others.  At  first  tbey  Mcned  to  modmi  '-a 
nwrecontf  omewte  of  wedges,  eagtaved  or  liptetd-"  Wehafe 
now  HfMal  traailattoM,  edltloof,  giaMnan,  aiiddi^laaiarissiif 
theoo  fnieilptlons. 

The  onnaubim  wiitlof  runs  from  left  to  il^t, 

g,  Fi^.  8611,  shows  the  hieroglffpkie,  hieratie,  and 
Phoenician  characters  representing  the  soonds  D,  B, 
L,  N»  SH,  respectively.  Tbe  reading  is  from  the 
rie(ht  to  the  left.  Points  of  similarity  and  relation- 
shtp  are  at  once  apjuirent.  Some  of  them  are  fur 
illustrations  of  the  statement  that  conventional  elis> 
ions  and  modifications  have  taken  phice,  until  the 
motilated  figure  is  changed  from  a  putrsit  to  a 
symbol. 

The  hieratie  writing  is  a  short-hand  pictorial 
script,  in  which  the  figures  are  somewhat  disguised, 
and  is  the  basis  of  true  alphabetic  writing,  in  which 
signs  stand  for  vocal  elements. 

A,  Fig.  3612,  is  a  portion  of  the  inscription  on  the 
Moahite  stone.  This  is  the  oldest  Senutic  kiiidtr; 
record  of  ini)>ortance  yet  discovered. 

In  tba  snmntu-  of  1668,  Ur.  F.  A.  Klein,  an  Sfot  of  At 
Chozcb  BUssSooaiy  Society^  made  a  Jouiney  to  Kerak,  m«  t 
country  reldom  vlrited  by  Enropeus.  On  ntsaRlnlBtDlblii, 
the  ancient  Siboa,  be  was  Infoniwd  bv  Sbdkh  KaUSm  Hat, 
scarcely  ten  minute*  from  tbetr  tent,  tbm  was  ■  black  bwalt 
Stone  vlth  an  Inaeriptlon  on  It.  This  sbaw  hsMMabani; 
It  was  8  hot  6  Inches  bl^,  1  fiwt  9  inches  wide,  bad  Oli^ 
fear  stiaigbt  lines  of  wriuig  about  an  Ineh  and  a  qnaiter  nvt, 
and  was  rounded  to  mariy  a  aemidick  at  the  top  and  bonnn. 
Ur.  Kldn  took  a  sketch  tJa  few  lloei,  and  went  hla  way,  dstar 
mined  If  possible  to  get  It  removed  to  tba  Berlin  Hnsenm. 

M.  Gannean  obtautcd  a  Ibw  sqoecna  of  the  Am  of  tbe  Mat 
befbre  It  was  brakea  np  by  tba  Atabajwho  dlst  orcrad  that  tt 
had  a  market  valxM  ;  strange  to  raj.  Tbcj  made  a  fin  nadir 
it  and  then  poured  water  on  It,  tbe  vlllalnf. 

Herr  NHldeke  rays :  "  It  is  thr  mott  mtUnt  vutmri^  ^C* 
alphabeliail  Kriting,  much  older  than  any  In  the  Greek.  It  Is 
Um  only  original  doetimeu  on  lAt  kitlvry  of  Anuf  before  tbt 
time  or  the  Maccabees,  and  tfarom  Iteha  on  tbe  nUtkns  ^ 
Israel  wttb  a  neighbor  mucb  spoken  <rf  In  tbe  OU  TnHamsat.'' 

llntll  the  dlerorery  of  tUs  stone,  tbe  asn-ophsnm  of  Csbnan- 
aaarlahoutWa.  G.)  was  condderad  tbe  most  aaclent  laKriptton 
nf  any  length.  Hen  we  have  a  long  uperimen  of  the  esniHt 
Phcenldan  character,  —  the  at^iabet  nram  which  tbe  Omk, 
the  Roman,  and  all  our  European  alphabets  are  derifcd.  Ai 
Count  do  Togu6  says,  these  are  the  very  chaiaetets  wUeh.  be- 
fore  700  a.  a.,  woe  commoD  to  all  the  racea  of  Western  Ads, 
from  BKTPt  to  the  fl»t  of  tbe  Cannu,  and  fron  tbe  Heditena- 
Bean  tonineveb :  which  wen  and  la  Kbuvab  Itaelf,  in  Fb» 
ntola,  JenuMlem,  Samaria,  tba  land  (tf  Ikab,  ClUcla.and Cy- 
wuB  It  disproves  tbe  asmrtlon  <tf  Atirtotte  and  PMu  that 
Cwlmua  only  brought  16  or  18  letter*  from  the  Bast  Into  QncM, 
and  that  the  Greeks  invented  tbe  rest,  fbr  Ifae  whole  of  the  S 
are  fiMind  on  this  monumental  atone. 

The  Bosetta  stone  is  of  700  years  later  date.  It 
was  found  in  1798  by  a  French  engineer  in  digginK 
the  foundations  for  a  fort  near  the  Rosetta  monta 
of  tlie  Nile.  It  ia  a  tablet  of  basalt,  with  sn  in- 
scription of  the  year  196  b.  c,  during  the  reign  of 
Ptolemy  Epipbanes.  The  inscription  is  in  niwo- 
glyphic,  demotic,  and  Grvek. 

It  was  deciphered  by  Dr.  Yoaoj^  and  fonned  the 
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J 
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Ml  HE 


Um  DiQ>  io4a  d 


■Iiui4a>v*. 

Dm  1b  fMif  N  IM  &i  HaB«  (at  la  MhlitU  d'lla  rantls^u. 


A  kt  alt  I  M  Am  H  iHm  U  u  M  M 1^  •  M 

^  ■  cOmc.  ■ 

^  ,  ^  , 

IfOb  xeponhceovanum  UoDeaiBe  manna  peoPa. 
Wft  ti  Atu  I  M(B  I M  u  k>tM  I  b  teto  lAotii  n. 

IlMaJabM  da  hnm  noKoa  to  io  aafam  dafMtoa. 
AndrlaBiaalirs  afk  aaaao  tam;  bj  ra  Iraj  hUay  ny  iMTiilnaa  nImm. 

Oaiilaai(aNkMn  klotnnarUidtlBM  taaalla  plBfOftUadprit  •nagaia  aitauMaaH. 


■a 

■airtliitiiim 
« 

^WJ  TTTSTiT 

■■■ 

DMhabltiEB 

M 

WmIhmI  wunte  (da  lota 
ua 

0  Arfff  iiroi'ifae  t{  ay 

YalhlhiNiHTMM' 

)  t'.  =.     iroj  }^ 

Tf^T^  iqaJ-^l  ■J^^ 
Jil«e«a«tWW»«i« 
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Mb  Kbxb  IMOr^XDHb. 

■D  tMtkt  tofatoliean. 


Ee. 

MntuA  9t^r|t(l  brafli. 

■Ml 

tno  ov'^a 

kngUiUhon. 

L 

w. 

«S      AIH^  M    B  A  <  (bA . 

kCK. 
lAl. 

■■III. 

roj-  nay  iBrog  ayOfiuKtJv: 
>Ma  akb«H  nk  d«n<Mh 


Tri>Jg  galcoa  ;odM. 


^^^^ Bdto 4*011  ucdesliTLo  suHigae  lutUgmiaulli 
0«4lkMAn7tMMnIilcMdtb«tg*lMdmauehtlrkfMlaoIi(«  nwRfabiafi. 


Dm*  4i  h«H  «BfM  bi  toda  ■  g»wy8  do  hanni. 
roum. 

Bos  voifBit  :  MdI;  knrl  imjiUk  lodwj  IndiU. 

■UTUN. 

Onb RpOBn e,piHOBa.  npoHiaeo  Borb  easb  po4b  ic^osliHCCKtH. 
Krs  C0.3AAAX  Cuif^A  KptsKk  CHMKI&TlpeQ^ftHI&ORKHecKril. 

DiAPM      iff  ^{au  tu^o  teUH  InuttK^buntn}* 

D*l*  b>  U  onr  d'an  medemm  nnog  tnot  U  (•nmUun  banau> 

Dbvlua  4kkM  fhail  vlk  (Uaaldi  AhIbb. 
Mft  k*  Akw  M 1  hm  I  na  Uhal  kAMkk  a  pn  I  k«  kokft  iMiAaU. 

MiaWAT. 

KMwiaatoo  kaklaa  kaiUk  MlakoomK  agfailiMlilm  knUnaUalDoiu. 
lUIwa  1  katkll  d'DB  »ng  nut  tattala lyida 


DoM  gM  4ni  mi  a  vr  goid  kep-kan  an  koQ  kobtog  a  M, 

Oado  k«n  maU  ala  nutaie  komnpo  aa  da  iran  kmdoa. 

naiUFia. 

Alii.XniiwC:i-n/.:lV*:  ha»H-fl:\9wh<hjt:  jf9":; 

U-li>o  wajMtaUte  lagail  Unya  tonka  biiwa  Mhantw. 
aadlb  Kltaatalk  liaanit  plBfloR  I  kal  laaapaifciBlt  nanamlat  taste. 

BDLLOlf. 

ka  kalM  paaf  £  ball  aluiiig  ak  pokaa  boMag. 


EUNDKED  AND  THHBB  LANODAOBS. 


&t|x«<l«6». 
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key  to  the  reading  of  the  hieroglyphic  characters. 
It  was  captured  by  the  English  on  tlie  defeat  of  the 
FrvDch  forces  in  Jigypt,  and  ia  now  in  the  Britiih 
Museum. 

The  hatchet,  mallet,  chisel,  square,  and  saw,  all 
occur  among  thu  hieroglyphic  characters,  i.  Fig. 
3612,  shows  smuU  portions  of  the  hieroglyphic  and 
demotic  inscriptions,  itspcctively. 

The  "  Canopus  "  stone  has  since  added  to  the  fund 
of  knowledge  on  the  subject,  auii  has'  afforded  addi-  j 
tional  means  and  subjects  for  comparison. 

"  It  WM  Ummch  (be  MUUMneU  iatetconrM  of  the  Joolaiu 
with  lh«  Pbaratmm  that  tlM  Qrveks  received  the  cbuacttM  of 
thrir  alphabeUcal  wrlttng,  which  wm  long  lermcd  Pbcenielao 
rinc.  AeconUiig  to  the  tW«s  which,  rineeChuapollloa'agrMt 
dlicoTery,  h*Te  prerallcd  TO-re  and  man  rcapecUnn  the  etsiy 
conditio  HI  of  the  derelopmetit  of  alpitabetlenl  nrltlng,  the  Phca- 
nlriaa  and  all  the  Somiuc  written  ehancten,  though  thejr  may 
bkTo  been  ot^aally  ftmnvd  from  plctorf«J  writing,  are  to  be 
Wanted  M  a  pkonttit  alpkabtt,  1.  ■>.  as  an  alphabet  Inwbteh 
the  ideal  •ignlfleaHon  of  tlu  plctiued  aigne  b  wholly  dlfregaidad, 
and  tiMM  ^na  or  eharaeters  an  traaled  eactotlwelj  as  dgsa  tit 


«  a 


3>tdlemj/ 


wtting  y  hard     |     (^tlana     \    aebtumn  |  On 


Fhanieittn,  J^j/ptiim,  and  Orrtk  Writing, 

■onnd.  Buchaphonetloalphiibet,belngtn1lanatimandftindB- 
nentU  Ibnn  a  reliable  alphabet,  ma  aolted  to  fUtfy  aU  the 
n^nlremontsof  aarapblcal  repreMDtathm  of  thapbrnaUe  lya- 
toD  or  a  laagnage.*' — llunoLM. 

"  Pbimkla,  notlm  of  the  avta. 
Latten  to  leamMl  mm  tmparta" 

CanuB,  «wt«l  Ay  Annwaa  (a.  b.  ISO)- 

The  ancient  Pelade,  sssamed  to  be  the  immedi- 
ate parent  of  the 
ng.8818.  Greek,  was  writ- 

}      ten   from  right 


left,  like 
the  FhcBnician, 
whence  it  come. 
},  Fi^.  3613,  is  an 
*  inHcrtption,  [Tt]- 
^        juwc    iypa^  ftx. 
The   letters  are 
imnician,  as 
used    in  early 
times  in  Qreece, 
It  was  found  in 
the  isUud  of  Thera. 

k.  Fig.  3613,  is  an  illustration  of  thi;  writing  boua- 
trophedon.  (as  oxen  plow),  right  to  left  and  left  to  \ 
right  alternately,  xpM^IMt  ~  tro/uri^x-    It  ia  from 
the  temple  of  Bedesish,  Egypt. 

Plate  XXXIX.  repnsents  the  passagp,  "  Ood  hath 
made  of  me  blood  all  nations  of  mai,*'  in  one  hun- 
dred and  three  languages. 


PetatgU  and  Botutropludtm  Gntk. 


Fig.  3614  shows  the  same  ^mssage  in  six  Asiatic 
languages.  The  lirst  of  these  is  written  from  left  to 
ri^t,  the  other  fire  from  right  to  left. 

Fig.  8Sli. 

a 

h 

D7W3  jiinpa?4r>p-ri(*  nii^ii 


cr^  le&V/^^^ 


n^i^\J^jo-  /lit 


a,  Sanskrit. 
6,IIebnw. 


Atimle  Writing. 

e,  Samaritan, 
((.^liae. 


*,  Si-ro-Cbaldaie. 
/  AraUc. 


Fig-  8615  shows  the  same  [wssage  in    Mg.  8615. 
two  Turanian  languages  ;  the  lines  are   ^  g 
vertical,   g  is  Chinese ;  A,  Japanese. 
The  Hebrew  ScriptorM  were  written  apon 


1 


the  aklni  of  cvmnaaully  eloan  animals  or  even  fh 
blitU.   These  were  rolled  upon  sticks  and  Iks-  / 
t*ned  with  a  cord,  the  end*  of  Which  were  ~m 
sealed  when  Mcurity  was  an  obJwt.   Thej  ^ 
were  written  In  columns,  and  usually  upon  one 
■Ido  onlj.  The  writing  was  Itom  right  to  left ;  *J 
the  upper  margin  was  thn«  finger*  brood,  the  ^ 
lower  one  four  Angers ;  a  bmdth  of  two  fln-  i 
gera  eeparated  the  colnmns.  The  columns  ran  ^ 
across  the  width  of  the  sheet,  the  rolled  ends 
of  which  were  held  vertlcaily  In  the  reepMtlTe  S- 
hands.    When  one  column  was  read,  onotbor 
was  exposed  to  view  by  uarolllog  it  ttoni  tho  L 
end  in  the  left  liand,  while  the  former  was  hid- 
den ftom  Tiew  by  rolliog  up  the  end  giaepcd  f 
by  the  right  hand.   The  pen  was  a  roed,  the  . 
Ink  black,  carried  In  a  bottle  suspended  ftom 
the  girdle.  X, 
tin  Samaritan  Pentateuch  is  Tety-aaelmt,  '3 
as  la  proTedby  the  criUcbnns  of  Tolmudlc  writ- 
en.   A  copy  of  it  was  acquired  In  1616  by  PI-  ^ 
etro  deUa  Voile,  one  of  the  first  ditcovererfl  of  || 
the  cuneiform  Inscriptions.  It  was  thus  Intio. 
dnced  to  tho  notice  of  Europe.  It  If  claimed 
by  the  Samaritans  of  Niblus  that  thdr  copy 
was  written  by  Ablsha,  the  great-grandson  ot 
Aaron,  la  the  thirteenth  year  of  the  settlement 
of  the  land  of  Canaan  by  the  Children  of  Is-  y 
roel.   The  coplea  of  It  brought  to  Europe  are 
all  written  in  black  Ink  on  vellum  or  cotton  ty* 
paper,  and  I'ary  lh>m  12mo  tolblio.  The  scroll  / 
naed  by  the  Bunaritans  is  written  In  gold  let-    >/  4 
tera.  (See  Smith's  "  DIctlonaiT  of  tbe  Bible."    ^  ^ 
Vol.  ni.  pp.  1106- 1116.)  Its  claims  to  great  ^ 
antiquity  are  not  admitted  by  scholars.  ^ 

Previous  to  tho  tenth  century,  the  manu-  .• 
scripts  were  written  In  capital  letters  jjand  with-  ^ 
out  a  ipice  between  tho  words.   The  thm 
most  important  and  valuable  of  them  are  the 
Sinoltic,  the  Vatican,  and  the  Aleiandrian,  \_ 
many  of  whose  various  reodinRS  are  given  by  fj 
Tlsehendorf  In  his  Lelpric  edition  of  the  biff- 
lish  Now  Testament.  The  BlnsiUe  mowucript,  Cf^ 
critically  ntarked  Alfph,  written  on  parchnient, 
wo*  dlseovenHl  by  TiMheudorf,  February  4, 
1B69,  in  the  convent  of  St.  Catharine,  on 
Mount  SInal,  In  Arabia,  and  publUied  by  ^ 
him  In  Ikc-slmilo  In  1882,  and  In  the  common 
type  in  1866-    It  contains  the  entire  Now  Ten-  ^ 
lament,  and  Is  deposited  la  the  Imperial  Libra-  X 
ry  at  St.  Petersburg.  It  was  printed  In  Leipalc  • 
tor  the  Bmpeitic  of  Rusida,  to  be  a  memorial  OtimeuandM^ 
at  tha  thoosaodth  aonlvsnaxr  of  Us  Uof.  omm  Writuif. 
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(lom.  It  li  In  iincUl  chmcten,  ftppucntlj  ot  tiM  fourth 
centnrj.  Ttw  TMk«ii  nuutttacript,  nMrfctx)  B,  kbo  written 
about  tluinkldl«(rftb«fbuTth  ceocurj.hu  been  publiihed  only 
«iooe  1867.  It  b  la  the  Vatican  Library  kt  Rome.  The  Alex- 
UMlrfan  muinMript,  mariced  A,  written  Bbout  tbe  middle  of 
the  Bfth  cenUiry,  wu  Hret  publiahed  In  17«0.  It  U  in  the 
UritiJh  UuMom,  M  London.  Tbe  Ephmim  or  Roykl  Pari* 


The  yellow  color  bo  much  tdmiied  is  oonfemd 

uix>ii  the  quill  by  a  dip  into  nitric  acid. 

Iron  iMiua  aru  tneiitioued  by  ChamberlsTQe  in 

1685. 

Tiiu  first  metallic  pens  rvgiilarly  introduced  for 


Bwnnscript,  iiHujiedC,oftbe'flfthcentur7,MultbeCambriage  Were  by  Wise,  about  18U3.     Tht;y  were  made 

munKript,  nwrked  D,  of  the  aixth  mdIiu;,  are  next  in  Taiue.  !  in  btirrel  form,  being  adapted  to  slip  on  a  stick,  and 
a^Z^^  ''''  ,  under  the  name  of  p^rpetial  jm  were  industiioiulf 

™„  „„„  „*■      r  *  ti.        I     «     ...      distributed  throughout  tbe  BUtioners*  shops  of  Lon- 

The  enumeration  of  some  of  the  modes  of  writing  j^^.  The  prejuSce  wa»  strong  against  4ein,  and 
may  be  mteresting  :  —  1835  or  then-aboute  quSla  maintained  tbdr 

botto^*^'***  "^^y-  ""^  ""'^^  i^op**  of  ■  ««- 

The  aUntst  and  Jiipan<«  write  in  rertlcal  columna,  begin,  serrative  cast  of  mind  and  in  &te  cireuniloeQtitHi 

Ding  (Fig.  8616)  at  the  top  and  puaing  fKm  left  to  right.  ,  offices  here  and  abroad. 

h  ™^w'i«»UerogiyphiMarB  writt«  tnTM^  l     'fhe  Writer  lecollecta  the  tedious  waiting  for  the 

hocisontalilDMaccanlmctotboatkapeandpcMiUonofthetablM.  __.:__» „_i.„  _v  j  *■  j    i  a   j    i     -.i  i.- 

It  It  nOd  that  with  th.  horUontal  TriUng  th«  dbwtion  u  in-  WOO  pwsed  fpom  desk  to  desk  With  his 

diBiirent,  bni  that  the  Bxar*»  of  man  and  animali  tux  the  be-  i>en-knife,  mending  peiis  and  paying  vei;  little  at- 

Slnning  of  the  line.  With  flgunt,  the  uniu  aland  on  tbe  left.  ,  tcntion  to  anything  else :  also  the  wonder  felt  «9d 

The  BityptianialM)  wrote  from  right  to  left  in  the  hloratk  atMl   J  -*  *k_  S—t.  ojikt        ^t^\  nJh.  k« 

tha  demoHr  or  eacboHii  sljiea.  The  Pelaigian*  did  tbe  wne  ^pf^**  «  "16  brst  Sight  4tf  Bteel  nibs,  and  hOW 
(>,  Iflg.  3613  ,  aad  wore  followed  hj  the  Etruscan*.    In  the  de-  ,  dUg  IDtO  the  paper, 

■uotic  cbaracter,  Dr.  Brugsch  ramariu  that,  though  tbe  senaral 
direction  of  the  writl;iK  waa  usually  flroni  rij(ht  to  loft,  yet  tbp 
IndiTlduai  letters  were  formed  from  left  to  rt^bt,  aa  la  orident 
from  the  unBnkthed  ends  of  borliontal  letter!  whan  the  Init 
lUled  in  the  pen. 

In  writing  uumbprj  In  t'je  hieratic  and  enchorial  the  unit* 
were  placed  to  the  k-It.  The  Ariba  writ*  from  right  to  left, 
bat  received  tbelr  namecala  from  IndU,  wliaiiM  thej  rail  them 
"  Uindee,"  and  there  the  uraagaBDaiitof  tbrir  onmanla  k  like 
oar  own,  units  to  tbe  right. 

The  Kthtopie  and  cnnelfom  cluracter*  (r  ^,  Fig.  3311)ara  writ- 
ton  mm  left  to  right  Ulte  our  o  » u,  and  thU  i/i  true  of  moat  of  the 
Indo-Btiropean  laognigea,  while  ttaoae  of  auultie  origin  are 
written  from  right  to  lelL  Th^  Pbaeniclan  alphabet,  tbe  reputed 
puentoftbUi  funily,  la  m  written, and  t.ie  branchea  Include  ttio 
Ohaldiic.  Uebrew,  Syriac,  CartbiglnLui,  Samaritan,  Aiabte, 
and  Persian  charactera. 

The  Pelaaglo  tribe*  apcAe  a  langnad*  of  tbe  Aryan  Ibmlly, 
allied  to  tbe  Sanacrit,  but  obtained  thuir  letUra  from  the  Phce- 
niclana.  and  long  wrot«  tbem  from  right  to  left  (j  Fig.  8818)  at 
In  tbe  land  from  wbntce  they  were  adopted.  Ttw  Urcek  waa 
alterw^ini  written  boimtroplttilon  (aa  oam  plow},  right  to  ivft  and 
left  to  right  alternately  (k.  Fig.  8613) ;  In  aUnalon  to  the  niiual 
mod*  of  plowing,  befora  mold-bo  trda  and  plowing  in  land*  were 
inTented,wh«in  theoxon  returned cioaealongnidu  tbe  lost  fkirrow 
made.  The  lawa  of  Solon  were  written  boustrop/itilom.  Tbe 
latn  Qreek,  long  bofore  the  Oiriatian  era,  came  to  be  written 
flrom  left  to  ri^fht  tiko  tUe  Sanacrit  and  the  other  language*  to 
which  it  —  not  ilA  characters  —  waa  allied. 

The  number  of  letl«n  In  the  followiugalptaabeta  la  thus giToa  I!^^*'  ,k.-,.„,^ 
111  Ballbom'a  "  Uiauunatography Trubni  k  Co.,  1331 :  —       in*  the  and  of  the  holder. 

Fig.  3616  shows  several  forms  of  pens. 


Btamah  pataated  wrtHutt*;  iMd*  by  apUttlng  quill*  aod 
I  cutt^  ttie  •emkyliDdan  Into  MCtkia*  which  were  shaped  into 

Euid  adapted  to  be  pkead  In  a  holder.  Tb«*c  were,  per. 
tha  fltst  Mte,  ttw  pragnilton  «f  a  host  of  atcel ,  gold,  and 
pen*.  Bee  Pai4aua 
UawUnsand  Mordan,  In  1S28,  made  nib*  of  Aarw  and  unait- 
jUl.lBitndarqulU.   The  tortobe  iheli  beta^ ■oftened.poila 
I  of  riij  and  dimmtml  were  hnbeddad.  lUtalUc  poinU  were  alK> 
oeoMntod  to  tbe  aheU  dOm. 

Dotighty,  abont  1826,  made  gotdpttu  with  ni6]r  pcinU.  Bee 
Qout  Per. 

Goitt  pfMt  with  rkadiwm  pohtU  w«re  IntrodncMl  aoon  after- 
ward. 

I  QUlott  devoted  mncli  palni  to  tbe  ImproT<tnnit  of  ihe  mato- 
I  rial  and  manuboture.   Ona  of  hi*  pataots  was  in  1831.  Eee 

I  Pmjr  Marekaed  eoDdderable  ingenuity  In  the  applicatloa  of 
I  new  fbcBH  and  In  <kTeiophig  tbe  elaatJdty.  Ill*  patanto  wera 
'  InlSaOaDdUaZ.  VI- 

Mofdaa's  oWtgw  pm,  briish  pnlmt,  1831,  waa  dia^ned  to 
preaest  tiM  niba  In  tbe  right  direetSon  wbi>  pmerrlng  what 
moat  people  appear  to  tlilitk  tbetnoatctmrenlentpodtiMxrfthe 
pen  and  tbe  luuid. 

ScbeSn'a  ybmum-pni  waa  Introduead  about  1BS5  by  Mor- 
dan. The  pnrauie  of  tbe  Uiiiaib  on  a  atod  in  Uie  holder  anaad 
a  contlnoou*  mpply  of  Ink  to  How  from  the  resemdr  to  the 
pen.  See  VomTACf  PiK. 

PaAar's  kpdnmHe  pm  (Bntfish)  has  a  pIsUiir  wtdcbwilrin 
up  and  down  In  a  tube  by  meanKMTaMnwiteMaBdavmlv 


Hebrew  . 

CbUdiio 
Syriw  . 
Samaritan 
Pboenidan 
Armenian 
AnUo  . 
Peralin 
Tnrkijh  . 
Georgioa 
Coptic  . 
Greek  . 
lAtin 
Sanacilt 


Zi 
22 
22 
22 
22 
38 
28 
82 
83 
84 
82 
24 
25 
82^ 


Btliloplo  . 
Chliicao 
Jnp\n(^ . 
Dutch  . 
ypinlsta  . 
Iriab  . 
Anglo-Saxon 
Danixb. 


.  203 
•  Sli 

.  78 
26 
.  27 
IB 
.  26 
28 

Ootliic  ....  26 
French  ...  28 
Oermaa  .  .  ,  .  2ti 
Welch ....  Vt 
Rumima  .  .      .  85 


ThalettBr"J"wa8  Introduced  into  Ow  alphabets  bv Giles 
Bne,  a  printer  <rf  Pari*.  IMO. 

.  Short-hand  wriUag  wu  linown  to  the  Oneks  and  Itomana. 
ItslnTsntlim  was  aaerilMd  to  Xenopbou.  It  waa  introducod 
Into  Borne  taf  Cieen.  Pihiy  onployed  a  sbort-hand  amw- 
nansiB. 

ThaChiiMsedlctionar7Bhows48,496words:  oftbMel8,000are 
imlevant,  and  conaist  of  stgna  whichan  lil.limnedand  obsolete. 
For  ordinary  nae  4,000  rigns  snOee.  Kung.fta-tae  can  bo  i«ul 
with  a  knowledge  of  2,600.   There  are  a*  mot->^,  so  to 

speak,  which  ludioato  tbe  pronnnclatiou,  aud  form  kria  or  

radMis,  called  by  the  Chineae  inhmafo.  Bach  ebancteris  a     j  TdeDj^Sik"^^  bodT 
word,  and  the  actual  nnmber  Is  lastWinenaaKl  by  tonaawhliih  ofthaiSr^ 
Bl«,ull.adllfct«t«laaandm«nipg.  ,  SSrifem  pfc»  ri«..d 

QuiIIs  fur  pens  are  assorted  into  qualities  deter- '  totMnndsr  ddeoftbepoi. 
mined  bjr  the  cbaracter  of  the  barrel.  They  are  '  "  " 
^unged  into  heated  sand  to  make  the  exterior 
skin  peel  off  and  the  interior  membrane  shrivel  itp. 
This  may  be  performed,  howcTer,  by  alternate  soak- 
ing in  wnter  and  dryinfi  befoi-e  a  charcoal  fire.  Th«y 
are  hardeneil  by  soaking  in  a  hot  twlution  of  alum. 


a  is  a  pen  with  a  broad  flat  nib  made  ft>r  marldng  |ia<tsgia, 
for  writing  placard*  and  ahow-UUs.    Ink  ts  letalocd  tsUwaa 
the  MTeral  superposed  platea, 
and  the  bivadth  of  tbe  nib  Flg.S6ia- 
determines  U)e  wUth  of  the 

atroke,unlassthepantitiinMd  ^^^^gpWil^^^t  a 
edgewise.  a— — 

6  la  a  reserrolr  pen  ha*ing  ^B&r^Tf^  1  h 

fluted  atdes  to  lead  tha  ink  'Hi^llBiafc.     1  " 

from  tlM  rtaerroir  to  tbe  nib 


c  is  the  iridium-tipped  gold- 
nib  pen,  mounted  with  gutt». 
pcrcba  or  hard  rubber. 

d  baa  wings  to  hold  a  riobnie 
of  Ink. 

t  baa  a  flexible  atnp  around 
tbe  nibs  for  the  aaroe  purpose. 

/  tiaa  a  pecnUarly  bent  body 
to  giTe  elaaticlhr  and  also  form 
a  holder  (br  Ink. 

g  hna  wire  below  tbe  nib,  to 
hold  Ink. 

A  lua  iMnt^mr  wta^  ttr 
the  mme  purpose 
t  baa  a  win  likewba. 


2.   An  ink'li^  of 

compass. 

A  draftsman's  instru- 
inent  for  drawing  lines  ot 
even  thickness,  or  dotting 
lines.  i^DiiAWiKO-PEN. 


PtMJ. 
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PENCIL. 


See  Gold  Pen;  Steel  Pen;  Fountain-pen; 
Drawing-pen;  Kuling-pen  ;  Music-pen;  Dot- 
ting-pen,  utc. 

8.  Au  inclosure  of  limited  size  for  cattle  or  hngt. 

Pen'ohuto.  A  trough  conducting  the  water  from 
the  rai:e  to  the  wiiter-wheel, 

Fen'oiL  1.  A  cylinder  or  slij)  of  marking  mate- 
rial, usually  graphite,  but  may  be  of  colored  crayon 
,or  French  chalk.  It  is  usually  inclosed  iu  a  sheath 
of  cedar,  but  is  sometimes  a  cylinder  or  prism  of  suf- 
ficient size  to  be  gnutped  by  the  fingttrs  or  by  a  porte- 
crayon. 

The  kind  of  penuils  known  as  Iead-i>encil8  is  made 
from  <jraphUe,  otherwise  known  as  pluinbtujo  or  black- 
lead.  The  latter  two  names  are  misnomers,  as  no 
portion  of  lead  enters  into  its  composition.  See 
Gbaphite. 

Graphite  is  a  soft  variety  of  carbon,  sometimes 
containing  a  small  proportion  of  iron.  It  is  found 
in  many  \»&tt%  of  the  world,  but  few  localities  yield 
it  of  sutBctent  purity  for  making  pencils.  For  many 
years  the  best  obtainable  was  from  the  mine  of  Bor- 
rowdalc,  Cumberland,  England,  discovei-ed  in  1564. 
It  was  locally  known  as  wad.  This  mine  gave  Eng- 
land the  monopoly  of  the  finest  'luality  of  pencils, 
and  the  amount  taken  from  the  mines  yearly  was 
strietlv  limited  in  order  to  keep  up  the  price.  The 
'  annual  product  was  valued  at  £  JO, 000.  This  source 
of  supply  eventually  failed,  but  the  loss  was  scarcely 
felt,  as  a  number  of  other  mines  had  been  discovered 
in  various  parts  of  the  world. 

The  ancients  drew  lines  and  letters  with  leaden 
styles,  and  afterward  an  alloy  of  lead  and  tin  wa-s 
used.  Pliny  refers  to  the  use  of  lead  for  ruling  lines 
on  [)a{>yrus.  La  Moine  cites  u  document  of  1387 
ruled  with  graphite.  Slips  of  graphite  in  wooden 
sticks  (pencils)  are  mentioned  by  Gesner,  Zurich,  in 
1565 ;  he  credits  England  with  the  production.  They 
were  doubtless  the  i)roduct  of  the  Borrowdale  mine, 
then  lately  discovered.  In  the  early  part  of  the  seven- 
teenth century,  black-lead  pencils  are  distinctly  de- 
scribed by  several  writers.  They  are  noticed  by 
Ambrosiuus,  1648  ;  spoken  of  by  Pettus,  in  1683,  as 
inclosed  in  fir  or  cetlar. 

Red  and  black  chalk  pencils  were  used  in  Qer- 
many  in  1450  ;  in  fact,  iragmenta  of  chalk,  char- 
coal, and  shaped  sticks  of  colored  minerals  liad 
been  in  use  since  times  previous  to  all  historic  men- 
tion. 

Painting  of  the  body,  face,  and  limbs  is  an  accom- 
plishment in  all  countries  where  clothing  is  scanty, 
and  some  tribes  have  ingeniously  contrived  to  make 
it  permanent  by  tattooing.  This  art  is  both  ancient 
and  modern,  and  has  its  professors  in  many  coun- 
tries. The  name  is  Polynesian,  and  among  these 
singular  peoples  the  practice  has  been,  nerhaps,  per- 
fected, vagabonds  on  the  fringe  of  civilization  emu- 
late the  rites  of  their  ancestors,  and  naturally  recur 
to  the  habit  of  tattooing  ;  hence  ships,  heaits,  true- 
lovers'  knots,  and  mottoes  pricked  into  the  arms 
and  brea.sts  ;  and  hence  means  of  iJeutitication  equal 
to  the  famous  "strawbeiTy-mark  on  the  left  arm" 
of  the  long-lost  brother,  or,  equally  famous  now,  the 
absence  of  the  tattooed  mark  on  the  arm  of  the  spuri- 
ous Tichborne. 

Hans  Holbein  drew  portraits  in' crayon  in  1540. 
Sir  Thomas  Lawrence  excelled  in  crayon-drawing 
during  the  early  part  of  the  present  century.  Cray- 
ons and  i>encils  are  used  by  painters  in  designing 
and  sketching-in  on  canvas.  The  imitation  of  the 
chalk-drawing  has  given  rise  to  one  style  of  plati-- 
engraving,  known  as  the  stipple  or  dutlk  engrav- 
ing. 

When  Cortez  landed  in  Mexico  in  1520,  he  found 


the  Aztecs  using  graphite  crayons,  which  were  prob- 
ably made  from  the  mineral  found  in  Souo™, 

As  has  been  said,  the  mounting  of  the  smalt  graph- 
ite bars  in  wood  originated  in  England.  The  Uock 
of  graphite  was  sawed  into  prisms  of  the  req^uired 
shape,  and  of  such  length  ss  the  lump  admitted. 
Eacli  sli^i  of  graphite  was  laid  in  a  groove  made  in 
a  slip  ot  cedar,  a  little  glue  causing  it  to  adhere  ; 
another  slip  of  cedar  was  laid  over  it,  and  the  pencil 
1  was  aliaped  by  a  round-soled  plane.  Several  lengths 
of  graphite  tilling  were  rei{uired  for  the  length  of  a 
pencil,  as  the  lumps  were  usually  small  in  size  and 
the  pieces  very  frangible. 

To  utilize  the  waste,  Mr.  Brockedon  attempted  to 
compress  it  into  blocks  in  iwwerful  hydraulic  presses, 
but  without  much  success.  The  plan  of  grinding 
up  into  a  pigment,  which  was  hardened  into  a  block 
by  baking,  was  afterward  introduced  with  better 
result. 

When  the  Borrowdale  mine  was  giving  out,  Cont^ 
of  Paris  invented  the  method  of  producing  the  hada 
by  making  a  mixture  of  graphite  and  clay,  pressing 
it  into  the  ret]uirevl  shaiie  from  a  mass  like  dough, 
and  baking  it  to  the  requisite  hardness  for  use.  All 
the  pencils  now  made  in  any  part  of  the  world  are 
made  by  Conte's  process. 

The  following  is  the  method  employed  by  Mr. 
Cleveland,  of  the  Dixon  Company,  at  Jersey  City, 
in  the  production  of  "Dixon  s  American  Graphite 
Pencils  ' :  — 

The  graphite  !■  pnriSed  by  rarioiu  meaiu,  accordlog  to  th« 
Datura  of  the  TorcigQ  matter  It  m&y  conljia.  TIcoaderoga 
graphite  gjouud  fine  in  n.itcr  1b  traatcil  vjU)  sulphuric  and  ot- 
trie  acids,  and,  after  wuhiog  cleao,  healed  to  u  bright  red.  See 
QaAPum. 

ItlflthenmUod  with  water  until  thlaeaouKh  torunTcrrBreelv, 
and  the  mixture  tu rood  aIowI J  Into  the  hopper  (see  a,  Fig.  S617). 
The  Conner  or  heavier  p»rUclea  will  lettle  at  the  bottom  of  the 


lie-  S617. 


Pentil-MakiHg. 


flrit  tub,  the  next  hcsTier  In  the  next  tub,  and  wo  on,  till  the 
water  will  run  almost  clear  (h>m  the  overflow  of  the  lost  tab, 
u  ihown  In  the  cut. 

For  the  flneet  pencil*  the  deposit  in  the  lut  tub  !■  uoed.  bat 
for  the  commoner  sortu  the  depodt  In  the  tub  next  to  the 
iutwillaniiwer  very  well,  and  fnr  ordinary  pcnrlli<  thi- deposit  in 
the  one  Htill  before  that  li  uictl.  The  dtreain  ohould  run  Into 
the  first  tub  Ter;  alowly  and  pently,  so  ttwt  the  conlenta  of 
each  tub  will  be  but  Migntly  disturbed. 

When  tJie  opcraUon  iiae  been  Koing  on  fbr  Kime  time  the  In- 
let Is  stopped,  and  eJtcr  lonTinfc  Che  tubs  for  half  a  day  to  setUe, 
the  clear  water  above  the  deposit  L'  decanted  by  withdrawing  a 
nntll  pine  plug,  sevenl  of  which  are  fDserted  in  hole*  bored  in 
the  fidos  or  Ihe  tubs,  at  convenient  dutances  from  the  top,  and 
hy  drawing  out  these  one  nt  a  time  m  the  water  gcLi  lower,  all 
the  water  is,der^nted  vdthout  disturbing  the  deponlunl  fcraphite, 
which  is  very  light  and  will  rise  with  the  least  agitation,  espe- 
cially that  which  i>  dcpoalted  In  the  last  tub. 
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The  ntM  BMr  tbe  bottom  of  Um  tabt,  ahown  In  the  cut,  are 
tbaa  niied  ud  tba  cmtcnta  remored  and  dried. 

The  grapblle  fx  now  re»dy  for  th«  etey. 

The  ctoy  tniii  companj  cmptovH  it  known  In  muket  u  PV*- 
Way,  of  A  blui^h-grajr  color,  his  gmt  itrength,  mad  b  my 
niKtuoiu  and  btly  when  wet.  It  cMoea  to  thLn  ooantry  ffom 
Rottwdun  for  tbu  muiubcture  of  crucibles.  The  claj  Is  sepa- 
nttd  In  w«ter  mai  Hoited  throuKh  a  series  of  tubs  In  the  same 
manner  u  the  graphite,  only  the  finest  part  being  lit  for  pen- 
cil. 

Like  tbe  gimphile,  It  is  dried  before  mixing,  In  order  that  the 
mixture  may  be  exact  and  reliable  for  the  pruducUoo  of  tbe 
different  grades  of  Ua^a.  The  Urifer  Uie  proportloo  of  ol^  the 
harder  the  grade,  and  a  leM  prmortlon  oT  clay  ud  more  gnph- 
tU  produces  a  softer  grade,  ror  a  ntedlum  grade  tbe  proper 
proportion  is,  7  p^rts  of  clay  to  10  pirts  of  graphite,  by  welgtat. 

Water  is  added  to  the  cUy  and  graphite,  and  the  mass  Mrly 
mixed  by  the  hands  to  the  couatsteney  of  thick  cnara.  In  this 
Mate  the  mass  Is  fed  into  tbe  mills  f6r  final  grindiag.  ThemllU 
are  erf  stone,  24  IncluM  In  diameter,  only  tbe  top  stone  running, 
and  that  at  consiiler^le  speed.  This  opmtum  l>  mnch  like 
grladinB  pilat.  and  the  mass  Is  pMsod  ttarough  tbsN  mills 
manj  tmies ;  for  the  fine  pencils  It  Is  gronnd  over  as  many  as 
twenty-tbur  times  befbre  it  is  considered  ready  fbr  nee.  It  is 
now  a  pasty  mass,  and  this  Is  hiolosed  In  a  canvas  bag  and 
placed  In  a  powerful  steam-press,  where  the  water  Is  pressed 
out,  much  the  same  as  oil  is  praeeed  out  of  ground  Unseed. 
Thi>  preasing  Is  carried  to  that  point  that  leaves  tbe  mlxtnn  a 
stiff  dough,  ready  fbr  tbe  forming- press. 

The  Ibnulng'prese  U  composed  of  a  east-Iron  well,  8  laches 
deep  and  4  inehea  In  diameter,  Inside  measure,  baring  a  follower 
or  plunger,  like  an  old-fjahlooed  lauBBge-BtuSBr.  The  mate- 
rial la  molded  Into  the  shape  of  the  Inside  of  the  well,  by  ^nxk- 
ing  It  with  the  hands  as  the  potter  works  his  clay,  iMOedfnIbe 
well  and  driven  snug  down  with  a  hamnwr  and  wooden  plug; 
the  Iron  follower  then  oomea  down  slowly,  drlveo  by  a  powar- 
fhl  screw. 

In  the  lower  end  of  the  well,  wfalob  la  nprigbt,  la  an  nienlag 
of  the  exact  slae  and  shape,  square  or  round,  desired  tar  tbe 
leads ; '  and  as  the  follower  presses  upon  tbe  material,  a  thread 
spins  out  below  and  colls  Itwlf  upon  a  bo:ird  placed  underneath 
to  eatoh  It.  A  sufBclent  quintlty  being  spun  out  for  convenient 
lumdting,  the  beard  It  removed  and  another  put  In  Its  place, 
^om  this  coll  the  Ita-t  is  drawn  off  and  straightened  out  upon 
boards  of  suitable  length  for  three  pencUa,  tbe  back  edge  of 
the  board  having  a  rAlsed  stnlght-odge  agiinet  which  tbe  flrft 
length  Is  placed,  t^  next  length  IsJd  snug  against  the  first, 
and  so  on  till  the  boird  Ii  full,  when  It  Is  placed  carefully  away 
for  tbe  leads  to  dry.  When  dry  they  an  very  brittle,  and  are 
cnt  into  lenjtths  for  pencils,  placed  upright  In  crndble*  of 
gnqifalte,  made  for  this  use,  with  str^ht  sldea  and  fitted  with 
00  vers. 

When  the  crucible  Is  fhll  the  leads  are  oovered  over  with  fine 
gr^ihlte  to  exclude  the  air, and  as  a  thrtlur  preeauUoD  tbe 
oOTor  <tf  the  crucible  is  well  Inted  on.  Tba  cmclbles  are  thn 
heated  to  a  red  heat,  taken  out  of  the  oven  uul  aooiledi  and  the 
lasda  removed  ready  for  nae. 

Tho  nasi  step  ia  tbe  prspiratlra  of  the  wood.  Onlj  a  aoft, 
doaafralned  wood  wl  anamr,  and  ttao  beat  it  tho  Vlorida 
Mdn. 

Tbe  wood  le  mwed  Into  ^aoes  &  of  the  right  length  fbr  a  pen- 
dl,  of  a  width  nttible  for  alx,  and  of  half  tbe  tblckaeas  for 

pencils. 

These  blocks  run  through  a  machine  that  phinee  and  grooves 
them  (e),  the  grooves  being  the  depth  of  half  the  ilae  of  the 
leads.  The  iMda  are  then  laid  into  the  grooves  of  one  piece 
while  tbe  other  piece  of  vedir  exMtly  like  It  Is  coated  with  glue 
and  lafal  on  the  first  (d).  Thew  double  pieces,  or  blocks,  are 
tbeu  plaeed  In  a  press,  miny  of  them  together,  till  dry  enough 
to  proceed-  U-avIng  the  press  they  are  solid  bloc^  containing 
rix  leads  equldlitiot  fWjm  each  other,  re.Mly  to  be  shaped  into 
erix  pendia,  and  these  blocks  (c.  Fig.  3817)  go  through  the  first 
nuchino,  that  brings  them  to  alse,  and  then  through  tbe  next 
machine,  slmiUr  to  a  molding-cutter,  coming  out  six  penctb 
from  each  block.  The  cut / ahama  the  block  before  It  is  quite 
through  the  machine ;  g  sbows  six  perfect  pencils. 

The  mucliino  which  converts  the  block  into  pen- 
cils is  of  the  uature  of  a  planiug-machine  with  a 
series  of  circular  cutters  above  and  below,  like  the 
molding-machines  for  wood-working.  The  effect  of 
the  upper  and  lower  towh  of  cutters  is,  respectively, 
to  cut  a  series  of  six  beads,  the  joint  effect  heiug  to 
make  six  cylinders  froift  the  block,  the  parts  and 
positions  of  the  cutters  bein^  so  accurately  gaged  as 
to  leave  the  lettds  hi  the  exact  CAmUir  of  wn-li  cylin-  | 
der  (or  hexagon,  as  the  case  may  be),  and  leave  no 
flu  or  mark  upon  the  of  the  pencils  where  the 
action  of  the  upper  and  under  series  of  cutters  meets 
at  the  middle  of  each  pencil,  as  shown  in  the  cut.  I 

The  knives  in  these  shaping-machines,  in  order  to  ' 
do  the  work  well,  should  revolve  at  the  rate  of  4,S0O ; 


revolutions  per  minute,  and  muist  run  absolutely 
tnie,  as  any  weakness  or  tremor  will  destroy  the  fin- 
ish on  the  surface  of  the  wood,  sod  make  it  neces- 
sary to  adopt  the  old  iirocess  of  sand-pajtcring  each 
pencil,  as  still  practiced  by  other  manufacturers, 
llie  linish  obtained  by  the  machine  is  such  that  sand- 
paper would  roughen  them.  The  round  and  hexa- 
<n  or  other  shapes  are  produced  in  the  same  way. 
he  pencils  are  now  ready  to  receive  tbe  color  and* 
linish,  according  to  tasto,  and  are  then  stamps  and 
packtd  for  market  Great  care  must  be  takra  to  lure 
the  wood  dry,  and  it  is  better  air-dried  than  kiln- 
dried. 

The  machine  for  shaping  turns  out  the  pencils  from  the 

blocks  at  tbe  late  of  72  per  minute,  or  over  ttfiBO  per  dqr. 
The  vamisblng  and  coloring  of  the  anrihce  la  dose  £<f  a  ma- 
chine at  the  rate  of  ISOper  niiuale.orT2j(KnperdBy,ud  they 
are  polished  by  a  maeUmattbe  lua  dTlDS  pCTBiinnt#,i»ot«r 
68,000  per  day.  All  of  thsae  machinea  are  attecdsd  ifj 
about  twelve  yean  of  age,  one  to  each,  no  tUUed  labor  bring 
reqotrod. 

The  granolar  formation  of  naphite  is  more  easily 
prepared  than  the  foliated.  The  Dixon  Camjmj 
has  extensive  mines  at  Ticonderoga  and  a  large  miU 
at  the  outlet  of  Lake  Geoii;e  into  Lake  Chamniain, 
where  the  pure  foliated  graphite  ia  mauipulatea  very 
cheaply. 

Cmoied  pencils  are  made  in  the  same  way  as 
black,  except  that  the  little  bars  cannot  be  l«ked 
like  tiie  black  leads.    Heating  destroys  the  color. 

In  making  them,  coloring-matter  of  the  kind 
desired  is  owd  with  the  rlay,  instead  of  ani[^ite, 
and  thev  an  boiled  in  wax  before  being  ]^ac«d  in 
the  wooa. 

The  Florida  cedar  ia  used  by  all  of  the  principal 
jtencil-makers  in  the  world,  on  account  of  its  fine 
grain,  softnesa,  and  strength  combined. 

Dixon's  Amerimn  graphite  pencils  are  In  diflerant  styles,  as 
btatk,  maroon,  €idaT^Misli,t}i«  latter  being  In  the  natural  rokr 
of  tbe  cedar  of  which  they  an  all  made ;  <aiiti-6ni*A,  a  new 
style,  lamadeof  the  same  cedar,  but  flnlahed  to  tetcmhie  Fivncb 
walnut  In  color,  showing  tbe  grain  of  the  wood.  Tbm  aic  ten 
distinct  grades  of  hardness  la  the  leads,  shown  by  tbe  grade 
■tampe,  as  follows :  TTS,  rrry,  vrrj  for  (be  deepest  htevy 
shadtng.  VS,  tvTjr  toji,  for  very  deep  shading.  8,  tqft,  for 
rapid  shading  In  sketching,  the  softest  grade  for  olBct  nse- 
SM,  *oJi  medtvm,  for  general  iketcbtng.  tbe  popular  grade  Ibr 
odke  or  pocket  MB,  midium  hlatk,  for  drawing  or  geoeiat 
nee.  H,  tntitium,  tor  oBce  and  stenographic,  profesf ionai,  or 
desk  nse.  UH.  tnerhum  hard,  for  finer  desk  use  or  fine  Uim 
In  drawiiu;.  U,/iard,  for  bank  use,  or  finer  Unes  hi  dnwhiK 
VH,  very  iiArrf,  for  architects,  engineer*,  draftn  en,  ate.  TTU, 
«rry,  rery  hark,  for  tbe  ficeFt  lines. 

Tbe 8,  SH,1I,B,  and  VU  are  the  five  rrgular  oBlew  grades. 
The  whole  ten  grades  are  for  artists.  The  aod  H  only  are 
made  In  the  round  blsck  pencUs  with  the  gold  stamp,  acd  in 
the  maroon  finish  both  round  and  hexagon  abapee.  But  the 
five  regular  olBce  grades  of  lendsare  all  made  in  round  acd  hex- 
agon nupee.  In  both  the  ttdarJiniA  and  tbe  new  Mtin  Jmiik, 
and  tbe  whiMe  ten  dlstlsct  giadea  of  iMd  are  aoade  of  tbe  hexa- 
gon sitape  only,  both  of  tbaae  ttylee  of  flniib,  for  artkta  and 
technical  urea. 

The  old  method  of  sawing  tbcm  out  of  solid  blocks  of  gtspblie 

firodured  leadx  of  rectangular  shape,  and  they  hare  been  con- 
Inued  in  that  shape  to  the  preamt  day  \  but  the  Dixon  Com- 
pany has  Introduced  round  leads  In  round  wood,  making  a 
cided  improvement.  The  round  leads  are  more  easily  shar)^ 
eued,  ate  stronger  than  the  flat  vbsbe,  aod  more  in  haimony 
with  the  exterior  of  the  finished  peitdla. 

Fig.  3618  shows  a  number  of  modes  of  attaching 
rubber  to  lead-pencils. 

Variona  convenient  additions  to  pencils  have  been 
made,  such  as  attaching  calendars  thereto,  sheaths 
to  cover  the  leads,  thimbles  and  sockets  to  attach 
the  pencil  to  the  lappl  of  the  ooat  or  vest  Two 
pencils  in  a  ]>air  of  sheaths  jointed  together  make  a 
convenient  pair  of  compasses  for  many  puriKises. 

The  pmdUUads  as  sold  by  stationers  and  jewelm 
for  iMMicil-cftses  and  ever-poiiit  pencils  are  little  cylin- 
ders made  of  graphite  and  clay  kneaded  with  water 
until  it  assumes  tlie  consistency  of  putty.  This  is 
placed  in  a  cylinder  and  forced  by  heavy  pressure 
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F1«,  8618 


Rubier-TSpptd  Anolf. 


throuf^h  a  circular 

In  0^  ^  p.  hole  in  the  bottom 
■      H'       Ui       ^  cylinder,  the 

H        I         g  size  of  the  0]>eniDg 

A      1        y  detemtiuing  ttie  size 

of  the  lead  which  is 
indicated  in  the 
trade  by  a  number. 
The  material  issues 
in  long  flexible  threads,  which  are  recel^'ed  on  slieebi 
of  metal  and  place<l  in  an  oven.  Tlie  length  of  time 
occupied  iu  the  baking  determines  the  hardness. 
The  threads  are  then  broken  up  into  short  pieces 
and  boxed  according  to  their  sizes,  Nos.  1  to  9. 

2.  A  BmaU  brush  or  UxU  employed  by  painters. 
Pencils  are  made  of  camel,  badger,  squirrel,  fitclt,  or 
sable  hairs. 

3.  To  draw  a  Hue  of  white  paint  along  a  mortar- 
joint  in  a  brick  ^vall,  to  render  the  joint  more  con- 

,  2819,  spicuous  snd  contrast  with  the  color  of  the 
r      "  bricks.    This  is  termed  penciling. 
I  Fea'cU-oaae.    A  holder  for  a  pencil, 

usually  with  a  slide  by  which  the  pencil  is 

Fig.  3620. 


Pen  and  Pencil  Cau. 

retracted  into  its  sheath  to  reduce  the  length 
of  the  instrument  and  preserve  the  lead  from 
breakage  when  carried  in  the  i^ockot. 
rig.  8621.  The  usual  form  has  a<hoIlow  hold- 
er from  which  the  tube  heading  the 
pencil-lead  in  projected  by  twisting 
or  by  simply  sliding  out 

In  ng.  8620,  the  ewe  coiidati  of  a  single 
tube  with  m  acreir  cap,  and  a  nmnlbto  pen- 
holder  uid  pencll-poiDl.  The  tube  haa  alfo 
a  section  exteDsIbte  telwopteallr. 

In  Fig.  itaid,  the  p«n  In  on  a  BlMtng  pleco  > 
at  one  end,  while  the  pencil-holder  is  tuck-  i 
cted  In  Uw  other  end,  dtber  praJeetinK  ftw 
UM  or  ladoMd  ft>r  compaotnMi  In  oanylng- 
iag. 

The  ever-point  pencil  waapatRnt* 
cd  in  Kngluid  in  1823  by  Hawkins 

and  Mordan. 

The  nn&ll  cylinder  of  black-lead  U  ponhed 
forward  bv  n  driver,  so  ns  to  projcrl  thronch 
the  end  of  the  no&le.  On  the  outnide  ofthe 
drlTor  Is  s  grrew,  and  on  the  end  of  the 
l»d.ey Under  U  a  nut,  ra  Uiat  when  the  noi- 
■le  la  held  In  one  han<l  while  the  ca«e  in 
turned  by  the  other,  the  drlTcr  Id  worked 
in  or  out  for  the  receptlnn  of  another  lead 
■  or  (br  the  drlTln^  out  of  the  contained  kad, 
Ettr-  rMpectlvel7. 

Pn^.     Pen'oU-daBPi  A  device  to  hold 
a  pencil  to  the  Jappel  or  breast  of 
the  coat,  used  by  import  clerks  and  others. 


PeD'oil-oom'paBS.   One  having  a  MSS. 
jteiicil-end  at  one  leg ;  or  a  compass 
to  which  an  ordinary'  pencil  may  be 
attached,  as  iu  the  example. 

Pen'oll-abarp'en-er.  A  device 
against  which  a  lead  or  a  slate  pencil 
in  drawn  or  mtated  in  order  to  sharpen 
the  point. 

For  slttte-pencils  it  may  consist  of  a 
file  on  a  stoke,  in  a  cup  a  or  on  the 
cnlge  of  a  slate-frame  b.  The  same  may 
answer  for  lead-pencils  if  the  wood  oe 
previously  cut  away,  e  is  a  pocket- 
tile  which  slips  into  a  sheath.  <f  is  a 
serrated  socket  in  which  the  pencil- 
point  is  rotated.  «  is  a  form  in  which 
the  pencil  is  held  against  a  rotating  i^iiat>aitiQMMi. 
wheel.  /  has  a  blade  which  will  cut 
wood  and  lead  im):>artially,  is  of  hardened  steel, 
the  groove  being  serrated. 

f%.  863S. 


Peneil-  Sliarpi  ntn. 

Pen'dant  1.  {Nautical.)  a.  A  strap  or  nhort 
rope  depending  from  a  mast-head,  and  having  thim- 
bles for  bearing  the  blocks,  which  transmit  the  ef- 
fects of  tackles  to  distant  points.  Their  names  indi- 
cate their  specific  dtitv  ;  as,  /sA-pendant,  Amcc-pen- 
dant,  stay-tackU  pemSant,  etc.  Used  especially  in 
setting  up  masts  and  rigging. 

b.  (Or  Pamant.)  A  long,  narrow  strip  of  bunt- 
ing vom  at  the  mast-head  of  vessels  of  war.  Play- 
fully called  a  coarh-whip,  in  contradistinction  to  a 
broad  peymant.    See  Pennant. 

2.  (Arckiitxture.')  a.  An  ornament  suspended 
from  the  roof  of  a  Gothic  or  Tudor  building;  the 
hanging  ornament  from  the  crown  of  a  vaulted 
ceiling. 

b.  A  hanging  keystone,  the  lower  face  projecting 
beyond  the  intrados  of  the  arch. 
8.  An  ear-ring  or  bob. 

4.  The  part  of  a  watch  by  which  it  is  su.<!pend- 
ed.  Usually  consisting  of  a  guard-ring  and  ptisher- 
pin. 

6.  A  suspended  chandelier. 
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Pen'dant-winding  Watch.  {Horology.)  One 
whose  spring  U  wound  up  by  the  rotation  of  Uie 

f4.8S2S.  Tig.  8698. 


WaUK-PendaiU. 

pendant  bronght  into  gear  with  wheels 
connecting  to  the  spring-arbor.  Id 


Aiirfii(«Ki-(V'Ndn-  auam- 
SMgint. 


tlip  example,  the  spring 
is  wonnd  and  the  hands 
set  through  the  stem  o( 
the  |)endant;  a  single 
inflexible  rod  operates 
each  mechanism.  For 
setting,  the  stem  is  par- 
tially retracted,  and  the 
watch  i.i  wound  by  ro- 
tating the  stem  at  its 
normal  projection.  See 
aliu)  Stem  •  wixniNo 
Watch. 

Pen-dent'iTe. 
(Arehiledure.)  a.  The 
filling  in  of  the  span- 
drels between  the  arch- 
es of  «  vault. 

b.  Also  between  the 
arches  under  a  dome. 

c.  Tiie  portion  of  a 


groined  ceiling  supported  and  bounded  by  the  apex 
of  the  longitudinal  and  transverse  vaults.  In  Gothic 
ceilings  of  this  kind  the  ribs  of  the  vaults  deacoid 
from  the  apex  to  the  impost  of  each  pendentive, 
where  they  oecome  united. 

Fen'du-lona-oyl'in-der  Bteam-en'gine.  A 
form  of  oscillating-cylinder  steam-eapine  in  which 
the  cylinder  is  suspended  so  as  to  oscillate  below  its 
trunnions,  as  seen  in  the  illustration.  The  valve 
may  be  a  disk-valve  in  the  trunnion  or  a  slide-valve 
on  the  side. 

Pen'dn-ltiilL  a.  A  heavy  body  w  suspended  as 
to  vibrate  about  a  fixed  point  by  the  action  at 

gravity. 

Pendulums  in  chronometiy  are  known  by  strnc- 
ture  or  function  ;  as,  — 

CompenmUim  pendulum,  having  isochronous  means 
within  itself  for  atyustment,  compensating  the  effects 
of  heat.and  cold. 

Conical  jwndulnm,  having  a  drcnlar  path,  the  rad 
of  suspension  describing  a  cone. 

Cyeloidal  pendulum,  vibrating  in  the  arc  of  a 
cycloid  instead  of  a  circular  arc 

Oridiron  pendulum,  having  parallel  bars  of  btus 
and  steel,  whose  diverse  expansion  under  heat  is 
made  to  preserve  uniformity  of  the  center  of  oscilla- 
tion of  the  Itob. 

The  mercurial  pendulum,  having  for  a  bob  a  ves- 
sel of  mercury,  W'hose  upward  exjuinsion  by  heat  so 
compensates  the  lengthening  of  the  rod  that  the 
center  of  oscillation  remains  tiie  same. 

The  mxonds  pendulum,  vibrating  3,600  times  in 
an  hour. 

b,  A  wheel  oscillating  on  an  axis,  known  as  a 
verge,  and  determining  by  its  isochronal  pulsations 
the  movement  of  the  train. 

c.  Besiden  these  are  devices  not  chronometric,  as 
hygromeb-ic  pendulum,  ballis/ie  pendulum,  etc. 

Previous  to  the  application  of  the  pendulum,  a 
fly-wheel  was  naed,  the  vanes  meeting  the  resistance 
of  the  air,  forming  a  limit  to  the  ^eed,  as  in  tiie 
musical  boxes  of  the  present  day. 

Such  was  probably  the  regulator  in  the  clocks  of 
the  Saracens,  which  were  moved  by  weights  aa  eeriy 
as  the  eleventh  century  ;  the  clock  which  struck  the 
hours,  referred  to  by  Dante  (1265-1821);  the  clock 
in  the  old  Palace  Yard,  London,  put  up  about  1288 
and  remaining  till  the  time  of  Elizabeth  ;  the  clock 
made  by  William  of  Wallingford  in  the  reign  of 
Kichard  IT.  (1377-85). 

Ebn  Janli,  of  the  Uotvml^  of  Cordova,  faiTratcd  the  Um*- 
meuurinc  pendntaua,  aad  his  fHend  and  Mhnr.phUoaopbcr, 
Oerbert,  loTented  the  eitapeinent.  a«  it  l>  brileved.  Ontet 
bn-ftme,  Rnrcwalvdjr,  wboMimrter  at  Rheums  (wbnv  he  had  a 
clock).  ArchUriMp  ^  Rareoiia,  and  Pope  StItmUt  II.  n« 
dSed  b;  poisoa  In  lOOS.  So  dM  his  pattoo,  Otbo  III.,  abont 
'  the  aaine  time. 

I    An  oK^httlng  aim  mi  lubMltated  ftw  the  fly,  pnfaablj  Id 

the  ftmrteenth  centoiy. 
The  doek  of  Henir  de  Wf  ck,  erected  In  1864.  for  ChariM  T. 

orFraiKe,inai«Kalatedbyanalt«n)Btii^b«laiice{«,Fis  8328) 
I  whieb  matbrmedbymupendlng  twobMTT«d|tht«franatMM^ 
'  lioaUl  bar  flxed  at  rfgfal  anglei  to  an  upright  arbor,  and  the 
'  movement  mo  aceelented  or  retarded  m  dbninfaihinx 

cnnMnft  the  dlntanee  of  the  wdRhtii  from  the  ubor. 
The  clock*  erected  at  fltwhuis,  1870,  Conrtnv,  WO,  and 

8pb«,  1386,  were  probably  of  thfa  rhuneter,  aa  wen  alM  the 
'  axtronomkal  rioeka  of  T>eho  Brabc  and  Other  Ihs  ctMnted 

««tronomera  of  hli  perfod. 

b  iihowii  the  HbitIb  pendnlnm  or  contrlred  by  him  In  the 
!  clock  put  up  In  the  turret  nt  the  Church  of  St.  hnl,  Covwt 

OanU-n,  London,  in  IMl.   It  wtUbeMU  that  It  nay  have  oc- 
curred aa  a  modiflcatioo  of  the  De  Wycfc  vtbiaUnK  am,  ana  of 
,  the  nelKhbi  belnK  takea  off  and  the  aim  hntif  Tertkally. 
I    Oalllen,  about  1581,  obMrred  the  «w1ngin|t  of  a  euvpended 

lamp  and  the  legularitj  of  the  Tlbr*lk>fu>  tcrotaneoded  a  pen- 
I  dutou*  ireigbt  an  a  ttane-imanirer.   He  applied  it  a«  (och  ouc- 

reMrully,atltnteniph9lncpenons  to  count  the  oecUlatfaue, 

but  iKion  eSectciMt  tij  niBchlaeiT. 
J    Dr.  ThonuM  Tounc  In  hi*  leelurcs  on  Natural  PMIoaoptarasd 
:  theUeebanle  Arte,  1807,  Vol.  I.  p.  19,aKribaa  the  llrrt  «»■ 
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Hmttim  cf  th»  nwi"'""'  «ltii  wtaaeMrark  to  Suetoriof,  In 
ISIS. 

The  emieai  or  tpherieat  pendulum  is  one  which 
moves  in  a  circle  under  the  influence  ofgntvitstion, 
it  and  its  suspending  cord  describing  a  eoue,  of 
which  the  point  of  suspension  is  the  aj^^x.  The  the- 
ory of  such  a  pendulum  is  of  a  complicated  nature, 
and  the  instrument,  not  being  used  in  practical  ho- 
rology, possesses  little  interest  to  the  uon -scientific 
reader.  It  is,  howerer,  employed  in  controlling  the 
rotating  mechanism  of  the  equatorial  telescope.  The 
theory  of  the  ordinary  peodalum,  which  vibrates 
in  ft  vertical  plane,  was  nnt  clearly  elucidated  by 
Huyghcns. 

The  simple  pendulum  is  theoretically  an  imagi- 
nary gravitating  point  attached  by  a  rigid  rod  ue- 
Toid  of  weight  to  its  point  of  suspension.  As  these 
conditions  are  impossible  in  practice,  the  actual  pen- 
dalum  is  a  compound  penaulum,  the  weight  and 
shape  of  the  bob  and  rod  serving  as  elements  for 
determining  a  point,  called  the  ctniir  of  oecillation, 
within  the  pendulum,  whose  vibrations  are  performed 
in  the  same  time  as  those  of  the  whole  mass  would 
be  were  it  concentrated  at  that  point.  This  being 
done,  the  mathematical  investigation  of  the  vibra- 
tions of  this  point,  oscillating  mtly  under  the  inHa- 
ence  of  gravity.  Is  ideuUcal  with  that  of  the  imagl- 
iiary  umple  pendulum. 

TheMialtofttMlnvMUcatloB  davriops  the  Mlowlng  laws: 
1.  At  eqoal  dtitUKM  fton  the  earth'i  emter  ttw  tinm  of  oe- 
eUWion  of  two  pendulmu  an  dlnet^  proportloDal  to  the 
■i|»ra  mots  of  thoir  lengtlu. 

2.  At  dUferait  dUtaneea  from  tbeoutti'l  centar  the  tbnea  of 
TlbntloQ  are  bmndr  pioportUmal  to  the  iqnaTO  roots  of  the 
dlstuinj,  i.  o.  to  the  fbm  of  gnvltatlon. 

8.  The  length  of  a  psndnlom  ribisdng  Meonds  b  directly 
proporttonnl  to  tho  filrceof  gmritr  at  the  place. 

Vram  the  latter  law  the  fbree  ofgmTltjr,  that  b,  the  velocity 
with  which  a  UUng  body  Is  drawn  toward  tho  eartfa's  center 
at  aoj  psrtlenlar  place.  Is  tmdllr  deduced.  Tho*  the  length 
of  tbo  seeonda  pmdnlam  at  Unidon  being,  aceor^g  to  Captain 
Kater'aexpertn)entt,8.2Hl6  feet,a  body  will fcU  16.1  aeaily.at 
that  place,  during  the  first  lecond  of  time. 

The  length  of  a  pendulum  beatinjt  aeeond*  at  tho  level  of  the 
na  In  the  laUtode  of  London  1«  39.1398  Inches. 

HnygheDB  flrst  abaorrej  the  dlfhreneo  In  the  beat*  of  the 
poodnlnm  at  dlllerent  hlj^ti;  and  cxtendad  eiperlmenta  to 
ascertain  the  denidtj  of       earth  hare  been  made  with  the 

rdnlum  irr  Prolbiaor  Airj  in  tho  yean  1S2'I  -  28,  in  deep  mlnea 
Cornwall,  and  later  In  other  places  at  great  de)>thi  and 
Ushts. 

ROm  the  fliat  of  the  fbiMoIng  laws  It  fbOowa  that  a«  tbo 
iMDgth  of  the  pendnlom  »«rwe  In  eooMqnenee  of  change*  of 
tempera tnre,  the  number  rf  its  oseUlatlona  In  a  ^ven  period,  aa 
the  ddereil  daj,  will  also  van.. 

Variooi  eoamvancei  have  been  dtriied  to  remedr  this  defect 
kaapinc  the  oonter  of  snapanshm  and  that  of  oadllatloa  at  a 
uniform  dletance  apart.  Sneh  an  known  as  emnp*n»aiio» 
pendnlnnu. 

Huyghcus,  about  1666,  designed  niechanism 
whereby  the  small  isochronous  vibrations  of  a  mov- 
log  body  could  be  suttained  and  mgeuured.  He 
may  therefore  be  considered  the  inveiitor  of  the  com- 
plete contrivance.  This  invention  is  regarded  as  the 
most  important  ever  nude  in  reference  to  ])nictical 
astronomy.  Ue  soon  found  that  the  oscillations  in 
circular  arcs  of  different  amplitudes  are  not  equal, 
the  wider  requiring  a  rather  longer  time  than  the 
narrower,  ana.  that  when  oacillating  in  a  cycloidal 
carve  the  penduluid  was  free  from  this  defect.  As 
a  means  of  compelling  the  pendulum  into  this  path, 
he  placed  cycloidal  checks  (c.  Fig.  8628),  whose  ef- 
fect upon  the  clastic  pendulum-rod  was  such  as  to 
cause  the  center  of  oscillation  of  the  bob  to  describe 
the  arc  of  a  cycloid,  and  to  make  oscillations  in  equal 
times  whatever  might  be  the  extent  of  the  arc  de- 
scribed. Mechanical  difficulties  pre^'ented  this  beau- 
tiful contrivance  from  bejnK  practically  useful.  See 
Huyghens's  "Horologium  Oscillatorium"  and  other 
works  on  horology. 


It  hsa  been  ftnind  that  pcndnlunu  rlbratlng  In  toit  imall 
arcs  do  not,  ho\Tever,  sensibly  vary  their  time*  of  oaclllatlon  Id 
conncquence  of  a  unall  proportional  Increiue  or  decreoae  in  the 
extent  of  that  arc,  and,  accordingly,  where  extreme  acctmcv  la 
required,  tho  ampliluild  or  extent  of  the  oKillatlon  on  dther 
side  of  a  TerClcsl  lino  passing  through  tbe  point  of  soapenslon 
Is  restricted  within  narrow  Ihulta,  and  proriflon  is  nwde  for 
preventing,  aa  fu-  aa  possible,  any  change  In  tho  amplitude. 

The  thin,  flat  spring  by  whkh  a  clock  pendulum  is  suspended 
assists  la  »i»i">»i»»<ng  the  unUbmity  of  Its  oedllations. 

The  forms  of  the  clock-escapements  before  Clement 
of  Londou  (1676)  invented  the  ancftor-cscapement 
are  not  jperfectly  known,  but  were  probably  on  the 
verge  principle,  two  pallets  on  the  axis  of  oscillation 
of  the  pendulum  alternately  escaping  from  the  teeth 
of  a  crown-wheel  propelled  by  the  train. 

Clement  also  devised,  about  the  same  time,  the 
mode  of  suspending  the  pendulum  from  a  stud  by  a 
small  piece  of  watch-spring. 

Graham,  of  London,  invented  the  mercurial  com- 
pensation pendulum  (d)  about  1700.    In  it  a  jar  of 

Fig.  8828. 


Ftndiiiumt. 


mercuiy  is  used  for  the  bob  or  weif^t.  As  the  pen- 
dulnm-rod  is  expanded  longitudinally  by  increased 
temperature,  the  expansion  of  the  mercury  in  the 
jar  carries  it  to  a  greater  hight  therein,  and  so 
raises  its  center  of  gravity  relatively  to  the  rod  as 
to  compensate  for  downward  expansion  of  the  latter. 
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Contraction  of  tito  rod  by  cold  has  the  reverse  effect, 
and  thus  the  center  of  gravity  is  always  kept  at  the 
same  distance  from  the  point  of  sospeiudon,  the  ef- 
fective length  of  the  pendnlum  remaining  the  aame, 
and  the  beata  isochronous. 

The  gridiron  pendulum  (c)  was  invented  by  Har- 
lison,  and  takes  its  name  from  its  form,  which  con- 
sisted of  a  frame  of  parallel  bars  of  steel  and  of  brass 
or  zinc,  while  the  center  bar  of  steel  is  fixed  at  top 
to  the  cross-bar  coiinerting  the  middle  brass  bars, 
slidins  freely  through  the  lower  bars,  and  bearing  tlie 
pendiuum-lx>b.  The  remaining  bars  are  fastened  to 
the  cross-piece  at  both  ends,  and  the  uppermost 
cross-piece  is  attached  to  the  axis  of  suspension.  It 
is  easy,  therefore,  to  see  that  the  expansion  of  the 
steel  bars  tends  to  lengthen  the  pendulum,  while 
that  of  the  brass  ones  tends  to  shorten  it ;  and,  con- 
sequently, if  the  two  expansions  exactly  countezaot 
each  other,  the  length  of  the  pendulum  will  re- 
main unchanged.  The  relative  lengths  of  the  braiis 
and  steel  bars  are  determined  by  uie  expanatooB  of 
the  two  metals,  which  are  found  by  experiments  to 
be  generally  nearly  as  100  to  61. 

Acompensation  pendnlum  (/)  hasbeen  contrived, 
in  which,  by  tneaus  of  a,  compound  bar  of  metal,  a 
certain  portion  of  the  wdght  of  the  bob  is  lifted 
when  heat  extends  the  pendnlum -rod.  The  bent 
bar  is  a  compound  of  brass  and  steel,  brazed  together 
brass  downward.  As  brass  expands  more  than  steel 
with  a  given  increment  of  heat,  it  carries  the  weights 
up  with  it,  raising  the  center  of  gravity  of  the  aggre- 
gate weight  to  compensate  for  the  extension  ofthe 
rod. 

The  conical  pendulum  (^)  is  hung  by  a  piece  of 
small  round  wire.  The  lower  end  is  connected  with 
and  driven  in  a  circle  by  an  arm  attached  to  a  verti- 
cal, rotating  spindle.  The  pendulum-rod  describes 
a  cone  in  its  revolution. 

A  rolling  pendulum,  consisting  of  a  cylinder  os- 
cillating  in  small  spaces  on  a  horizontal  plan^  has 
been  suggested,  but  has  not  evinced  any  oudities 
superior  to  the  suspended  pendulum  deacrioing  an 
arc. 

In  Reid's  eompetuation  pendulum  (1818)  the  bob 
rests  in  a  hollow  cjylindcr  of  zinc,  through  which 
the  rounded  end  of  the  steei  pendulum  is  passed, 
the  zinc  itself  being  rapported  by  the  nut  at  the  end 
of  the  rod.  Aa  the  rod  lengthens  by  heat,  carrying 
the  bob  downward,  the  upward  expansion  of  the 
zine  lengthens  the  rod  and  raises  the  tab  to  an  equal 
degree. 

The  pendulum  ofthe  watch  is  an  oscillating  wheel 
termed  the  balance  (h);  this  is  impelled  by  the  main- 
Bpring  and  train  in  one  direction,  and  ia  returned  by 
tlie  force  of  the  hair-spring  on  the  arbor  of  the  bal- 
mce.  It  is  probably  the  invention  of  Dr.  Hooke. 
Jewels  were  added  by  Facio  of  Geneva  about  1700. 
The  compensation  balance  (t)  was  made  by  Harrison. 
(See  Chronometer.)  The  circumference  is  divided 
into  two  sections,  the  ends  of  which  are  free.  The 
outer  lim,  or  tire,  ia  of  brass,  and  the  inner  rim  and 
ci09S-bar  of  steel,— these  being  soldered  together 
so  that  one  expansion  connteracta  the  other.  Cold, 
contracting  the  inner  steel  rim,  would  reduce  tiie 
drcumference  ;  bnt,  aa  it  contracts  the  outer  brass 
rim  still  more,  an  opposite  effect  is  produced,  the 
circumference  being  enlarged.  The  effect  of  expan- 
sion is  checked  in  a  similar  way. 

J  is  Dr.  Hooke's  anchor-escapement,  k  is  the 
eacapement  known  as  the  "  lever,"  or  "  detached 
lever."  The  bar  to  which  the  palleta  are  attached 
tame  upon  a  center-pin,  so  that  the  ends  of  the  lever 
move  backward  and  forward  through  small  ares,  as 
the  pallets  are  alternately  released  from  the  scape- 


I  wheeL  One  end  of  the  lever  haa  a  little  nick  in  it» 
which,  as  it  passes  backward  and  forward,  catches  a 
pin  upon  the  Lmlauce,  and  throws  it  right  and  left 
As  the  lever,  for  example,  moves  to  the  left,  one  of 
the  pallets  catches  a  tooth  of  the  scape-wheel,  and 
stops  the  train  ;  at  the  same  time  the  balance  is 
thrown  round,  so  that  the  pin  passes  out  of  the  nick, 

;  and  the  balance  swings  free  to  the  extent  of  the  im- 
pulse, that  is,  it  is  dalached  from  the  lever.  Aa  it 
swings  back  under  pressure  of  the  hair-spring  the 

i)in  catches  in  the  nick  again,  end,  moving  the  lever 
Hick,  unlocks  the  pallet,  when  inatantly  the  other 
}«llet  is  caught  by  another  tooth,  and  the  lever 
throws  the  balance  the  other  way.  The  Iwlance  is 
therefore  the  pendulunl  of  the  watch,  determining 
by  its  iaochronal  swing  the  rate  of  movement  of  the 
train. 

In  electric  clodts  the  pendnlnm  completes  a  dr- 
cuit  at  each  vibration.    See  Electric  Clock. 

Fig.  S628.  I  represents  the  ciHitroUing  pendnlum 
in  a  series  of  two  or  more  clocks  designed  to  beat 
isochronously.  It  alternately  cornea  into  contact 
with  one  of  two  weak  springs  connected  with  the 
poles  of  a  battery  having  one  of  iti  middle  plates 
connected  with  the  earth.  The  bob  of  the  controlled 
pendulum  (m)  is  a  hollow  cylinder  of  soft  iron  enor- 
clcd  by  a  coil  whose  ends  are  connected  through  two 
suspending  springs  with  a  wire  and  the  earth  re- 
spectively, so  that  during  the  passage  of  a  current 
the  bob  becomes  an  electro-magnet  Two  magnets 
having  their  poles  turned  opposite  ways  are  so  fixed 
that  the  hollow  bob  of  the  pendulum  always  sur- 
rounds one  or  both  of  them.  Thus  the  controlled 
pendulum  is  either  checked  or  accelerated  accorditig 
as  it  tends  to  go  faster  or  slower  than  the  other. 

2.  The  balliatic  pendulum  (n)  is  used  for  measuring 
the  velocity  of  projectiles  by  impact.  It  was  in- 
Tented  by  Bobins.  It  consists  of  a  large  mass  of 
wood  banded  with  iron,  or  of  a  box  filled  with  sand- 
baga,  and  suspended  by  iron  bars  from  an  axis.  The 
canncai-ball  whose  vefoci^  ia  to  be  detenmned  ia 
Jired  against  the  solid  block  of  this  pendnlnm,  and 
the  bight  to  which  it  is  made  to  oscillate  1^  the 
blow  is  shown  by  an  index  on  a  wooden  arc,  and 
determuies  the  velocity  with  which  the  mass  first 
began  to  move,  when  its  quantity  of  motion  was 
equal  to  that  with  which  the  ball  struck  it 

The  velocity  at  starting  is  proportional. to  the 
square  root  of  the  vertical  hight  ascended,  whatever 
may  be  the  curve  ;  when  that  curve  is  circular,  as 
in  this  instance,  the  velocities  are  as  the  chordt  of 
the  arcs  described  ;  so  that,  if  the  arc  be  bo  graduated 
that  the  numbers  are  proportional  to  their  distances 
in  a  straight  line  from  0,  the^  will  cMTectly  exjmas 
the  relative  velocities  at  starting  from  0. 

8.  Foucault's  pendulum  renders  visible  the  dinmal 
I'otation  of  the  earth.  An  account  of  it  was  pre- 
sented by  M.  Foucanlt  to  the  Academy  of  Sdencea 
in  Paris,  September,  I8A3,  and  the  appantna  was 
thus  arranged :  — 

At  the  eanter  <f  tlie  dcew  of  the  Pwauan,  a  fine  win  Is  at- 
tMhed  tarn  which  a  wfbm  at  metal.  6  fawbtia  in  dkmeter,  )■ 
iupandad  ao  as  to  haii{  tmr  the  floer  of  dM  boUdlnc.  Ths 
appwatni  Is  put  tai  motion  afler  the  naiiner  of  a  jmAiOam. 
undw  and  cDneantrieal  with  It  fa  ptered  a  etrenUr  table  mm 
9}  fcet  In  i11ime«w,  the  dnamfennn  flf  iriifeh  It  dMded  Into 
degnee,  ndnntee,  etc., sod  the  dtvMons  nnmbeicd.  Kow,iap- 
podng  th«  earth  to  harc  the  tUumal  moUoo  Inpaited  to  K. 
whteh  exphdBf  the  phenomau  of  day  and  n^bt,  tbe  plane  In 
which  tbfa  peadulon  vlbretaa  will  iKit  be  BfllBCled  by  this  mo- 
Uoii.  bat  tbe  table  over  which  tbe  p«aulalnm  \m  voiptnded  will 
connntMltr  chance  its  position  hj  vlrtae  itf  tbe  dinrnal  motkw, 
m  aa  te  malu  a  connlete  rerolulkm  anond  Ita  center  In  M 
bonis.  Siaee,  then,  the  teUe  thue  tevolvM,  end  tbe  pendnlnn 
which  vlbiatei  over  it  doea  not  imhe,  ttie  eoufeqaeoc*  b 
that  a  Una  tiacednpon  the  table  bra  Mint  prqJcctinK  from  tbe 
bottom  of  the  ball  will  chanfi  Iti  dneetkm  nfattvelr  to  tbe 
table  ftou  minute  to  mlnule  and  fitm  hour  to  hour,  <VftfriMiy 
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a  iijHtom  of  UoM  mdl&Ung  flrom  the  reoter  of  the  Ubte.  A 
prwtlced  eye  «1U  actuaJly  obwrro  that  the  )>olDt  on  the  bottom 
of  the  boll  does  not  n-tura  U>  the  Name  point  on  the  table  alter 
two  ■occcv.'ilTe  Tlbntioas.  Thus  1^  rendeml  vlitble  the  motion 
which  the  table  tiaii  In  common  with  the  earth. 

Poucault'8  experiment  was  pocn  afterward  tried  In  the  rotutida 
of  the  Capitol  at  Wanhington,  which,  though  the  dome  had  not 
then  attained  its  preMnC  nugnlQcent  proportion!,  wm  j'et  NuOl- 
dentl;  high  (S-i  feet  In  the  interior)  to  luoure  ample  succem  and 
^Ibnl  the  many  iipoct&tors  who  witnessed  th«  slow  apparent 
change  In  the  plane  of  rlbratlon  of  the  pendulum  rclatlre  to  the 
Bsed  lines  deacribed  on  the  pavement,  conrlncliiK  proof  of  a 
Ikct  which  fen  perhaps  liad  prBTlously  so  fully  roallied. 

The  enperiment  has  since  Wn  repeated  at  many  other  plaoea 
where  there  wore  apartments  of  auncleot  hlght  to  CKhlblt  It 
to  adrantage. 

Foucault  afterward  made  tta  application  of  Bohnenbciser'a 
nroMope,  whlirh  demoiutratcd  the  Mme  lawa  of  motion. 
Qraoaropc 

mtbout  trying  the  demonitratlon  all  through,  the  remilt 
mar  be  stated:  over  either  pole,  disturbing  caused  remored- 
tueb  aa  fMctlor,  rlg1iity,or  Tnm  the  air,  the  pendulum  would 
makea  complete  (apparent)  rcTolution  In  24  houra.  The  time 
required  would  lacrew  as  the  plane  of  experiment  approached 
the  equator,  Tirj  lng  with  the  line  of  the  latitude ;  at  the  equator 
no  revolution  would  occur. 

The  motion  li  In  tbe  direction  of  the  hand)  of  a  wateh  In  the 
northern  bemlapbeie,  and  In  the  other  diractlon  aouth  of  the 
equator. 

4.  {Nautical.)  An  instrument  for  measuring  the 
heel  or  inclination  of  a  ship,  so  as  to  aBsittt  in  the 
laying  of  her  guns. 

5.  The  hijdrometric  pendulum  ia  a  eumnt-gage. 
Pen'dti-lum-hauau.    {Ordnance.)    A  species 

of  breech-sight,  having  a  brass  bulb  at  the  lower 
end  which'keeps  it  in  a  vertical  position  when  the 
carriage  is  on  uneven  ground. 

It  is  made  of  Hheet-bra.ss,  and  has  n  alit  down  its 
center  in  which  works  a  slider.  It  is  graduated  to 
degrees  and  quarters,  and  for  giving  the  desired 
elevation  a  notch  in  the  slider  is  brougbt  into  line 
with  the  top  of  the  front  S4(ht  by  lowering  or  rais- 
ing the  breech  of  the  gun.  The  hauR.ie  has  two  side 
branches  or  trunnions,  which  rest  lu  the  hausse-seat. 
The  seat  ia  made  of  steel,  and  is  permanently  attached 
to  the  piece  by  means  of  screws. 

Pen'dn-lum-lev'eL  One  determining  the  hor- 
izontality  of  a  surface  by  the  verticality  of  a  plumb 
bob.    A  mawn's  or  bricklayer'n  level.    See  Lrvel. 

The  plumb  or  pendulum  level,  as  a  geodetic  in- 
strumeut,  which  shows  the  horizontal  line  bymeans  of 
a  line  cutting  the  plummet-line  perpendicularly.  It 
consists  of  two  legs,  joined  together  at  right  angles, 
with  a  telescopic  aight,  and  other  apparatus  ;  the 
whole  is  fixed  on  a  stand  by  means  of  a  ball  and 
socket.    Invented  by  Picanl. 

Pen'dn-lum-ptunp.  A  pump  in  which  a  pen- 
dulum is  employed  to  govern  the  reciprocating  nio- 
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tion  of  the  piston.  In  that  illustrated,  the  pendu- 
Inm  is  attached  to  the  nxia  of  a  beam  n  connected 
by  a  tran.sverse  bar  to  the  ends  of  the  two  piston- 
rods,  and  raused  to  oscillntc  by  deprvssing  a  treadle  6. 
Pen'da-lnm-wbeeL    The  balance-wheel  of  a 


watch  which  governs  the  rate  of  the  motion.  See 
Bai.asck. 

Pen'du-lum-wlre.  {Horology.)  Flattened  wire, 
by  which  the  bob  of  a  clock  is  suspended. 
'  Pen-hold'er.  A  staff  for  a  writing  nib.  It  is 
usually  a  stick  with  a  tubular  piece  having  a  pair 
of  bent-in  cars  which  form  a  socket  into  which  the 
butt  of  the  nib  is  slipped. 

A  more  pretentious  article,  carried  in  the  pocket, 
has  a  slipping  piece  for  the  pen  which  may  be  thus 
retracted  into  the  handle  on  occasion. 

The  stems  of  pen-holders  are  of  wood,  gutta-percha, 
cQrk,  vulcanite ;  coiled  ribbons 
of  metal  or  of  vulcanite  make  8680. 
holders  having  the  pliability 
of  the  quill.    Sometimes  they  Im 
are  of  a  more  costly  material  [^*'| 
around  a  core  of  metal  or  wood,  y' 
Some  varieties  may  be  cited. 

A  pen-holder  having  an  at- 
tachment to  the  shaft,  to  make 
aaeatforthe  tingersand  thumb, 
giving  a  better  grip  then  the 
simple  round  barrel. 

Toof  (1868)  has  an  attach-  U 
ment  to  secure' oblique  pres-  1 
entation  of  the  pen. 

Holland  (16tt8)  ha.1  a  pair 
of  pens  stocked  together  for 
ruling  parallel  linea. 

A  pen-holder  formed  of  a  UoUamTs  DoiM*  Pnu 
sheath,  to  place  like  a  thimble 
on  the  end  of  the  finger.    A  brush  may  be  substi- 
tuted for  the  pen. 

A  tubular  sheath  to  prevent  ink  from  running 
back  on  the  hand  when  the  holder  is  inverted. 

A  pen-holder  having  marks  on  which  it  may  be 
poised,  and  with  the  ends  so  graduated  in  weight 
as  to  form  a  weighing-balance  for  letters  of  different 
grades  of  weight. 

Holtzapffi'l  s  pen-holder  for  enfeebled  hands  (Eng- 
lish, 1846)  has  a  vertical  post  which  is  grasped  by 
the  hand  and  rests  on  the  paper.  The  pen  is  held 
by  an  arm  jojnted  to  the  prat  at  an  angle  of  45°,  and 
is  pressed  upon  the  paper  by  a  feeble  spring.  See 
also  Pen  and  Pencil-case. 

Pen-i-cllQiu.    {SuTgical.)    A  tent.  Penieulua. 
Pa'ula-syr'lnge.    {Surgieal.)  A  small  syringe 
from  1  to  4  ounces  capacity,  with  a  short  nozzle,  mr 
introduction  into  the  meatus  urinarius.    Used  for 
'  ii^'ecting  the  urethra  in  venereal  diseases.    It  is 
'  made  of  tin.  Silver,  ivory,  or  hard  rubber. 

Pen'knlfa.  A  pocket-knife  with  a  small  blade  or 
blades  ;  so  called  from  its  former  use  in  making 
qnill-pena. 

The  blade  Is  fbrged  from  the  end  of  a  rod  of  caat-ateel  with  a 
tlsht  hammer  upon  a  small  anvil,  and  la  then  cut  off.  The 
Joint  li  then  flnlsbed  and  a  temponn  tang  drawn  out,  to  bo 
driven  Into  a  handle  for  grinding.  The  nlrlt  called  the  nail- 
holt.  In  which  the  thnmb-nall  la  inserted  to  open  the  blade.  Is 
■tamped  bf  a  chisel  while  the  blade  is  hot. 

Tn  hardening,  the  blades  are  heated  In  a  coke  or  rharroal  Hiv, 
and  dipped  in  the  water  obllqnely  ;  pure  water  at  40°  Fab.  The 
blades  an  tempernd,  twelve  or  more  at  a  time,  on  a  plate  of 
iron  or  copper.  Thej  are  arranged  clow  together  on  their 
baekj,  and  lean  at  an  angle  ngnlnst  each  other.  As  they  come 
down  to  the  temper,  thov  are  picked  onC  with  small  pliers  and 
thrown  Intfi  the  water,  if  DM'cwary  Other  blades  are  then 
ttamst  forward  ftom  the  cooler  parts  of  the  plate  to  lake  their 
places.  They  ant  then  flnlsbed  on  the  Rlaaer  and  pollshlng-wheel. 

Pen-mak'er.  A  tool  formed  like  a  pair  of  pinch- 
era  for  making  quill-pens. 

The  jaws  of  the  tool  are  convex  and  concave  to 
receive  the  point  of  a  quill  which  has  one  half  cat 
away ;  and,  by  closinc,  a  set  of  small  dies  form  the 
outline  of  the  pen,  while  a  little  blade  in  the  middle 
makes  the  slit. 
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PERCUSSION-CAP. 


A  mwrhine  od  this  principle  was  inveDted  by  Bra. 
mah,  and  by  it  six  dpuble-poiiiti^  pens  were  matle 
from  «rh  quill.  A  veiy  laij^  niunber  of  pens  were 
made  in  this  way  before  the  introduction  of  steel- 
pens. 

Pea'nant   1.  A  rope  to  which  a  pnichass  is 

hooked.    See  Pendant. 

2.  A  long,  naiTowstrpamerborueattbeniiut-head 
by  vessels  of  war.    A  petum. 

The  hmd  is  6.24  inches  to  a  Iragth  of  70  feet ; 
5.70  to  r>b  feet ;  5.24  inches  to  40  feet ;  4.8  inches 
to  SO  fwt ;  4.2  inches  to  25  feet. 

Pen'nlft-tone.  (/Wine.)  A  coarw  woolen  frieze. 

Pen-^ook.  A  piece  of  desk-furniture  to  hold  an 
idlo  pen.    It  may  consist  of  a  row  <d  boaikt  on 

Fig.  8631. 


Pt^-Rack. 

branches  rising  from  the  base  of  the  inkstand,  or,  as 
in  the  example,  spring  cU[mi  which  embrace  the  pen- 
holder with  sufficient  strength  to  retain  it  and  yet 
yield  it  to  the  writer. 

A  coil  of  wire  slightly  extended  aniwen  the  same 
pSTpose. 

«g.  3SS3. 


i^nitr  IVa-Jtaek. 

FoMtook.'  1.  A  cnndnit  for  water,  usually  of 
boards,  and  notaUy  a  trough  of  planks,  which  con- 
ducts the  water  to  a  water-wheel.  It  begins  at  the 
end  of  the  race,  of  which  it  forms  a  continuation, 
and  eoda  at  the  gaU,  which  is  lifted  to  discharge  the 
water  on  to  the  whe**!.    A  ahuUle  ot pm-trottgk. 

.2.  A  sluice  or  flood  gate  restraining  the  waters  of 
a  mill  pond  or  race. 

S.  A  flood-gate  nsed  in  inandating  certain  parts 
of  fortified  works. 

F«n'ta-graph.  See  Pantooraph. 

FaufhouM.  1.  {Carpentry.}  A  projection  over 
a  door,  entrance,  window,  or  a  flight  of  stept,  etc., 
for  protection  from  weather. 

2.  {Ordnance.)  A  small  bouse,  made  of  boards 
united  by  hooks  and  staples,  for  protecting  a  gun  and 
its  carriages  mounted  m  barbette  from  the  weather. 

F«nt-4'Ool  (Carpentrsf.)  A  roof  with  two  equal 
sloping  sides.  A  oompass'roof.  A  shed  or  leau'to 
roof. 

P«p'per-box.  A  small  box  or  coster  for  dredg- 
ing i>epper  on  to  meat  or  other  food. 

Blsck-papper  U  a  Tine  with  »  knottj  Ptm,  whteh  npnoti 
wUl  rwch  tba  hight  of  80  A«t,  but  on  SlngSfKira  Ulaod,  and 
probably  elMwben,  U  trmiacd  on  pole*  of  tiboat  12  bet  high, 
whkh  an  gnsped  bj  the  tendrlli  of  the  Tloe.  The  bnncbM 
on  brittle ;  the  lurea  deap  gmn ,  heart-absped,  sod  abanduit ; 
the  bloMom  A  cliuter  of  small,  white,  &lniMt  odorleM  flower*. 
Tbeft^lthkngslo  clnstenof  40  or60mloila  ftbunch.  At  Aill 
rise  It  Is  mm,  Rd  at  maturity,  blecK  after  being  i^ked,  and 
then  fhrlreled  by  drying  on  BMti  in  the  mn. 

White-pepper  Is  marcnted  In  water  until  the  bhelt  eutlda 
can  b«  rabbed  off  sod  the  grains  ageln  dried  in  the  sun. 

PUnj  says  that  pepper  was  brought  fWim  India ;  "  and  what 
wH  he,  gladly  would  I  know,  that  ventured  ttrst  to  bUe  of  pep- 
per and  use  It  lo  bis  meat*?  Who  might  he  be  that,  to  pto- 
roka  Us  appetite  and  flnd  himself  a  good  stomach,  could  not 
naka  a  Ain  wttb  Ciatlnc  aod  hnniar  only  T  " 


Captkam  (nd-pepper)  appeam  to  ban  been  nnkBowa  to  the 
atKienla.   It  Is  ^obably  a  vTtM  India  production. 

per-am'bn-la'tor.   1.  A  machine  for  measarinE 
a  (listAnce  traveled.    It  UMially  consists  of  a  wheel 
of  known  cirtrumference,  say  99  inches  or  half  a  rod, 
'  with  a  register  to  record  the  nnmber  of  rerolutions, 
I    It  may  be  driven  by  hand  or  attached  to  the  wheel 
of  a  carriage,  as  in  those  described  by  Vitruvins 
and  those  among  the  effects  of  tlie  deceased  Emperor 
L'omtiiodiiB.    The  latter  not  only  measured  the  dis- 
tance traveled,  but  also  pointed  out  the  hours.  A 
'  pedomfUr,  odmneter,  or  mrceying-ithal.   See  Odoh- 

ETER. 

In  one  tbm  of  tfals  Instnunent,  the  wheel,  8^  *et  In  dwnm- 
fereaee,  b  Jonmaled  In  the  end  of  a  «trck.  m>  that  II  may  b« 

I  liftedoutof  contact  with  tbe  ground;  on  the  axis  of  the  wfar«l  is 
a  piuloD  which  works  another  pinioo  on  theeod  of  a  n>d  haring 
at  its  upper  part  an  endiees  screw  which  mona  a  train  ot  gear- 
ing that  gin*  DDOlk>D  to  two  bands  on  »n  Index  ir^terlng  the 
distance  to  milee,  ftirhmp,  reds,  and  yanls.   Tbe  Inatnoasnt 

'  Is  fnmUbed  with  a  aUm,  ao  that  after  nasnriag  a  ecttafai  dls- 
tanre  It  msy  to  canM  on  fdthont  slterlag  tha  poritka  aC 
bands. 

2.  A  child's  carriage  propelled  from  behind. 

PartMnd.  {Mtuomy.)  A  haider-ntone  which 
pas.<K«  through  the  whole  thicknesa  <^  a  wall. 

PVTHMle'.  (FeArie.)  A  cotton  goodi,  printed 
or  plain,  and  with  a  linen  finish. 

Per-ca-Une'.  {FMrie.)  Fine  Fraidi  printed 
cotton  go6d8.  s 

Par^  1.  ( Vehicle.)  a.  A  pole  connecting  the 
fore  and  hind  geant  of  a  spring  carriage.  It  has  U^ 
end  stiengt^ing-hars,  called  hind-haundt,  in  a 
wagon. 

ft  is  strengthened  on  the  under  side  by  the  perA- 
plaie. 

The  atrap  passes  from  the  perch  to  the  foot  of  tbe 

kingbolt. 

b.  An  eterated  seat  for  the  drirer. 
2.  A  oonscde.    A  bracket. 

P«r'oo-l«-tar.  A  filter.  The  term  is  specificallj 
applied  to  the  filter  the  pharmacist ;  and  to  the 
French  coffee-pot,  in  which  the  boiling  vmtCT  il  til- 
lered through  the  ground  coffee. 

The  cuBw  peTcolator  waa  In  tot  ted  by  BetOamln  Tbompeea, 
Count  Rnmftird.  ItcMuhtii  of  an  upper  cylindrical  Tceari  with 
a  pmftiated  bottom,  in  which  the  ground  coOn  is  placed  sad 
corered  with  a  perfbratad  disk  baring  a  stem  by  which  It  nay 
be  pr«Mad  down  so  as  to  compact  tha  coOeB  >nd  allow  bidllDg 
water  poured  theiwn  to  parcolate  tbe  mass  and  pass  into  ibt 
eoflbe-Dot  below. 

In  Jooee's  percolator  tbe  lower  Te«el  is  heated  by  a  cpMt- 
lamp,  and  tbe  geneiated  steam  fbrces  the  water  up  throogh  a 
[dpe  at  the  side  and  filters  through  tbe  colfce  placed  fai  a  i^mA 
with  a  peribiatod  bottom  abora.   See  Corrat-por. 

Per-oiu'alon-oap.  A  small  cylinder  of  copper 
adapted  to  fit  on  the  nipple  of  a  gun  and  hanng 
a  flake  of  fulminating  powder  insiae,  which  is  ex- 
ploded by  the  fall  of  the  hammer  upon  tbe  nipple, 
communicating  fire  through  the  latter  to  the  cnuge 
in  the  gun. 

Datooatfaw  powder  or  pellets  were  nsed  in  1807,  hariag  beta 
nntenlediD  Bngland  by  Rer.  Mr.  Forsyth Ibr  use  wIUi  ardllm; 
but  the  chaiging  of  caps  tberewitbwvaalatn-limaliim.  Tb* 

Gnnuelon  principle  had  a  hard  strnagle  with  tto  oU  flb>t-4ork 
tbe  amies  of  Europe  and  Amwlca  antE  long  afta  ttwM 
nnlTeraaUy  adopted  for  sporting  pvnwM. 

It  WM  not  Introdooed  into  tbe  United  Statee  serrlce  nnUI 
IM2.  Caps  were  InTented  in  Bnriaod  In  1814  by  Joahxta  Shaw. 
He  tame  to  the  United  litatfti  for  the  porpoee  (rf  promrtMS 
pfttant,  but  waa  rcfbsed  aa  an  alien.  In  1822,  be  patated  a 
percusafon-lock ;  In  1B28,  the  peimMkm-waftr  niimer.  He 
•ubeeqaeotly  recelred  9 17,000  from  the  United  States  gov- 
emmentlbrhlsimproTOnenbi,anddled  In  1800.  Capelkr robU- 
arms  are  made  of  thin  sheet-copper,  those  for  sportiiif  gani, 
ate.,  usually  IwTing  kngltadinal  atriatkms. 

The  campodtion  nsed  In  the  United  States  serrlce  Is  ftthal- 
nate  of  merenry  mixed  with  half  its  weight  of  niter.  This  ren- 
ders the  fhlmlnata  leas  explodre,  and  gives  bo^  to  tti  Aute; 
.  it  U  protected  by  a  drop  of  copal  wnleb,  wUoh  soob  ditetaa 
tliln  aim,  prerenUag  access  of  decamporinc  ^leM.  IbUl 
,  Is  also  employed  tor  tbt  soma  parpoee. 
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PERCUSSION-GRINDER. 


In  the  Britlkh  aerricA,  4  compasltloa  of  6  parts  ftalmlokte  of 
mMCury,  0  chlonra  of  potuh,  »nd  4  ftatinionjr,  U  uii«il.  The 
nuttaiaea  for  making  caps  display  grettt  tDgenulty.  In  Bough- 
Iod'i  they  are  ^tampeil  from  itrip«  of  copper  previoualy  cut  to 
proper  widths,  and  then  charged  with  tbecompoaitloD.  Wrlgbt'j 
DMchiDecuU  the  blauki  from  thenhmt,  forms, and  chargM  them 
iFlth  futmlnate  ut  one  ronCiououB  operntioD.  TliF  vaniUb  is 
applied  by  a  rcrj  simple  device  to  a  whole  row  of  caps  arniogml 
In  holes  in  a  board.  Pt-TcumuoD-^aps  of  paper,  Utting  on  the 
luunmer,  w«re  formerly  umkI  for  cannon,  but  have  been  saper- 
■eded  by  quill-tubea  and  ftiction-priniBn. 

SepuAte  rap4  for  military  purpose  are  now  moctly  disused, 
bavlDg  been  tiuponedod  by  the  DKHlem  capped  metnlllc  car- 
tridge. In  which  the  fulminate  ia  applied  inside  the  baM  of  the 
■hell,  forming  a  ring  In  rlm-flre  cartridges  or  a  cap  in  the  cen- 
ter of  central-Qre  cartridges.  With  many  of  the  latter  class 
detachable  caps  am  luedi  ohlch  are  inserted  from  the  outside 
in  B  depression  in  the  base  of  the  itaeU.   See  C.^ktuimiI' 

Per-ous'sion-cap  FUI'ing-ma-chine'.  The 

metallic  bodies  of  percussion-caps  are  placed  in  per- 
forations in  a  plate,  open  end  upward.  A  plate  with 
correspondiDg  but  smaller  perforations  is  placed  on 


than  twelve  ounces  of  the  composition  is  allowed  in 
an  establishment  at  one  time. 


Fig.  mi. 


AmtuiM-Cii|>  FiUing-Mtehint, 

a  flat  table,  and  damp  fulminate  bnisheil  lightly 
across  it  till  the  perforations  are  filled.  This  plate 
is  then  placed  over  the  enipty  caps  and  the  powder 
shaken  down  into  them.  The  charged  caps  are  then 
passed  to  a  machine  similar  to  Fig.  3633,  in  which 
the  punch  moves  on  a  ntationary  guide  across  the 
plate,  and,  entering  each  hole,  lines  the  caps  in  suc- 
cession with  the  tin-foil,  the  plate  being  moved  as 
each  row  is  completoil,  A  second  punch  may  be 
used  to  apply  a  drop  of  varnish  after  the  lining  is 
in  place. 


Fig.  3634  shows  an- 
other form  of  machine 
for  the  same  purpose. 
The  cnp-bodies  are 
placed  in  perforations 
near  the  circumference 
of  the  circular  disk  JE, 
which  revolves  on  a 
pivot,  so  as  to  bring  the 
cap3  soccessively  under 
the  punch  D,  which  de- 
scends through  a  sheet 
of  tin-foil,  cuts  the  lin- 
ing from  the  same,  and 
affixes  it  within  the  cap. 
By  a  combined  appara- 
tus the  caps  are  auto- 
matically varnished. 

The  fulminate  is  kept 


Fig  S6S1. 


Femiition-  Cap  Holder. 

Metallic  carlridge-shells  are  primed  with  fulmtnalo  and  Tar- 
nished in  the  inside  in  the  same  way  as  cap«,  but  the  lln-fbll  is 
generally  dlpppDsed  wirh.  The  wpa- 
ntecapsfor  Parher'sand Klaynard's, 
and  some  other  central-fire  cartrtdges 
■re  made  In  the  some  manner  as  gun. 
caps,  Imt  the  ihelli  are  dhallowpr. 
They  ore  inserted  In  deprwlona  In 
the  head  of  the  cartridge,  the  hend  of 
the  cap  on  a  line  nith  the  surruund- 
tng  shell  and  forming  port  of  tbu  bead 
of  the  oirtridge. 

Per-cu8'alon-cap  Bold'- 

er.  A  sportsman's  device  for 
holding  caps  in  such  way  as  to 
be  readily  attached  to  the  nip- 
ple of  the  piece.  The  caps  ai-e 
arranged  in  a  groove  niid  fed 
toward  the  opening  by  a.  spring.  One  is  always 
presented  at  the  point  of  dischatve  in  convenient 
position  to  be  slipped  over  the  nipple,  and  then  with- 
drawn from  the  case  by  a  pall.  The  next  in  seiies 
immediately  assumes  the  place  at  the  upcning. 

Per-ous'aion-cap  Trun'ming-ma-oblQe'.  For 
trimming  t!ie  edges  of  eap-liotlies  after  they  have 
been  formed  by  the  dies. 

Tbe  c*pe  arc  placed  In  perfoiatloni  In  a  plate  and  paiwed  be- 
neath a  rotating  cuCter-dlsk  to  trim  tbe  edge  Fig  3686  showi 
a  machine  of  thli  ctiaiacter,  in  which  6  is  a  bearlnB  for  abaft  e, 
which  cairtes  the  cutter  i.  e  la  a  pulley  round  which  the  drlf- 
Ing-belt  passes,  and  I  is  a  gage  or  lerer  to  raise  and  depreu  the 
cutter-shall,  so  that  It  may  operate  on  the  cape  as  they  are 
bTonzht  benwth  the  cntter. 

Fig.  8687. 


Ptreitttio»-Oeg>  FiUing-MaeM^ 


wet  during  the  operations  of  filling,  and  not  more 


Per-cuB'slon-fosa.  (Ordnan4x.) 
A  fuse  in  a  projectile  set  in  action  by  ' 
concussion  when  the  projectile  strikes 
the  object.  Amusttm-Fksc. 

Id  the  example,  A  represents  a  shell.  A 
pinnger  h  held  by  a  spring  t  and  det«nt  0,  which  engages  In  a 
notch  at  its  imr  end,  is  released  by  withdrawal  of  the  detent 
occasioned  by  the  shock  of  impact,  and  atiUcea  a  nipple  g  on 
which  la  a  pereassioo-cap. 

Per-cuR'slon-fTind'er.  A  machine  for  crushing 
quartz  or  other  hard  material  by  a  combined  rub- 
bing and  pounding  process. 
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PERFECTING-PRES3. 


Per-Olu'aJon-4ook.  (/Yrc-arm.)  One  in  which 
the  cuck  or  liammer  stiikes  a  fulminate  to  explode 
thfl  charge. 

The  peicoMlon  principle  wu  flnt  applied  to  flre-aimi  bj  tha 
Rer.  Mr.  Fonyth  of  BelhelTlc,  Kcgluid,  io  1S08, 

The  Interior  mKbanUm  ma;  be  the  mne  u  that  formerly 
Died  In  the  Hlnt-lnck,  the  ehape  of  the  hammer  being  altered 
to  allow  It  a  Kreater  sweep,  and  the  baiitn/  uid  pan  replaced 
by  a  nipple  or  cone. 

Per^ous'Blon-pow'der.  An  explosive  ignited 
by  petTuasion.    Sw  FifLuiNATE. 

Per-ous'liou-sleve.  {Metallurgy.)  An  tppn- 
ratus  (erible  A  secouxaea)  for  sorting  ores,  principally 
thone  of  lead,  but  closely  allied  to  the  tin  and  cop[)er 
apparatus. 

It  eoubta  of  two  InellDed  iteree,  the  upper  one  of  which  dU- 
cbat]{cc  on  to  the  mcond  aud 
Fig.  3333.  lower  one.    The  upper  rien  a 

la  M  by  the  ihoTelAil.  and 
rectTea  a  rertical  tattoo 
by  meaiiM  of  a  llfllnK  1e*or  op- 
erated by  a  wlptr-whoel  on 
the  Diacblne-abatt.  IVater  1( 
alM  conreyed  Into  the  rleve, 
and  the  lir^er  reftm  orohaoka 
nf  on  which  are  too  bargp  to 
tkll  through  the  grating  ara 
reretTpJ  upon  the  table  r, 
while  the  other  mattem  bJl 
on  to  the  leoood  Inclined  and 
fluer  flero  (,  nblrh  In  Flmllarly 
•gllated  and  pniTldi^l  with  a 
watet^lukr.  The  fragnienta 
which  do  not  paM  throiub 
the  meahea  are  collertfd  lo 
the  boi  M,  while  the  nnallent 
portions  Ikll  Into  the  rlxtem  z. 
This  Kortlng  Is  not  like  the 
I  opermtions  on  tin,  snch  as^V^- 
fing,  /raming,  rartin^,  'vmr, 
Imn king,  iwldling,  lotiing, 
etc.,  In  all  of  which  the  at- 
tempt U  made  to  mrt  the  rammluutnl  ore  by  graritif.  In  the 
pertuifion-fitct  the  sorting  ts  entirely  by  iiizi.  See  the  above 
proceswa  Ibr  graTtty  artaDgement.  Sea  alto  COBCExratTOX ; 
RocKta. 

Uaoy  of  the  miners'  op- 
erations In  collecting  gold 
are  by  gntTlty.  BeeUoLD- 
nxiKfl. 

Per-ous'ston- 
■top.  (Music)  A 
piano-forte  atop  to 
the  organ,  which  ren- 
ders uie  touch  like 
the  former. 

Per-cni'slon- 
ta'ble.  (Mefallur- 
(pj.)  A  form  of  ore- 
separating  apparatus 
consixting  ofa  slight- 
ly (doping  table  on 
which  stamped  ore  ar 
metalliferous  sand  is 

E laced  to  be  sorted 
y  gravity.  A  stream  of  water  is  directed  over  the 
ore,  and  the  table  is  subjected  to  the  concussion  at 
intervals. 

The  French  apparatus  (foUe  d  seroiuMt)  Is  like  the  tack  nsed 
tn  the  tin-works  of  Cornwall.  The  comminuted  ore  is  brought 
upon  the  iwloglng  table  by  a  thin  sheet  of  water,  and,  bring 
spread  In  a  state  of  mechanical  suspension  In  the  liquid,  is 
cansed  to  arrange  ItKlf  to  some  extent  by  grarity,  aji  the  beax- 
ler  grades  will  sink  the  rooner  while  the  tighter  pass  to  a  greater 
distance  down  the  Inclined  table.  The  latter  U  "uxpcnded  In 
such  manner  a*  to  recelTe  a  double  motion,  horisontally  and 
rertlcally,  the  latter  being  accompanied  by  a  Jar,  as  the  table 
drops  upon  two  wooden  stop*. 


Pmiution-Sitit. 


chest  and  called  a  plexxmrUr.  For  other  auscultatioii 
instruments  see  Stethoscopk  ;  Spirometek,  etc. 

Pe'ror.  {Ordtutnee.)  An  old  fomi  of  ship's  gnn, 
for  throwing  stone-shot. 

Per'feot-ine.  (PrijUing.)  Printing  the  second 
sidi'  of  a  sheet. 

Per'fect-lD^-preas.  (Printing.)  One  in  which 
thu  paper  is  printed  on  both  sides  during  one  passage 
througu  the  machine.  In  Hoe's  rotary -cylinder 
perfecting-press,  two  impression-cylinders  and  two 
form -cylinders  are  placed  side  by  side  In  a  hori2on- 
tol  frame,  the  imprt^ion-cylindera  occupying  the 
center,  with  the  lorm-cylindtTS  at  each  end.  The 
two  forms  are  attached  to  their  cylinders,  and  inked 
OS  in  the  usual  type-revolving  press,  the  fountains 
nnd  distributing  cylinders  being  placed  at  the  ends 
of  the  press.  The  sheets  sre  sup)ilied  by  feeders  in 
the  usual  manner  ;  they  are  delivered  by  a  feeding- 
cylinder  to  the  first  impression-cylinder,  whence 
they  go  to  the  second  im])mssion-cyIinder,  and  are 
thence  conducted  right  nnd  left  altemately  to  a 
sheet-Rier  at  each  end.  See  also  pRiSTIsc-iT.BiB  ; 
Wkb-prrks. 

Tn  the  flat-bed  perfectlng-pnia*  the  bed  has  a  reclprotadng 
motion,  the  paper  Deing  tranffcnedautoms^rally  fhuntbeBrsi 
ImprMwton-cy Under  to  the  second,  ind  then  eondurtcd  by  tapM 
to  thit  Klf-scting  sheet-nier.  Tbe  i<ecoud  cylinder  U  nraridrd 
with  reeli  holding  a  large  roll  offing  blanket,  whlrh,  w  It 
becomes  sollrd  by  the  set-off  rrom  the  flrrt  side  of  the  tbeel,  ll 
rolled  up  and  a  frenh  portion  brought  Into  use. 

The  machine  may  be  arranged  to  hare  an  uldltional  Ired- 
board,  from  which  a  jet-oS  sheet  may  be  fed  to  the  seconil  im- 
premlon -cylinder,  the  two  sheets  being  thrown  out  together  on 
the  fly-board  and  sepaiatf^  by  hand:  or,  a  she«t  tlkr  may  1« 
added  for  the  wt-ofT sheet,  which  is  then  separated  automatically 
from  the  printed  sheet  and  flown  on  a  srparate  board. 

In  the  pives  shown  In  Fig.  9640.  the  sheets,  as  they  rame  teoa 
the  printing  tnechanlsm,  are  directed  aJIcraately  on  opposite 
sides,  BO  as  to  be  delivered  In  two  piles,  either  by  two  repanis 
B*-franieeor  a  double-artlDg  fly-frame.  The  plates arerlsmped 
directly  to  thesurlhce  of  the  typ«<ylinder,  so  as  to  dispnM 
with  the  use  of  blocks  and  lion  ftamet  commonly  used. 


Fig.  8639 


ArcMSor  and  FUximtUr. 


Per-OTia'sor. 

A  hammer  em> 
ployed  in  auscul- 
tation, in  connec- 
tion with  a  plate 
placed    on  the 


Ho*  and  TWjker  pirfectimg-Prtti. 


A  late  style  of  perftcUng-prcM  uses  a  double  thrm  which  cb- 
gagei  with  a  cylinder  both  in  \t*  forward  and  backward  more- 
ment.  the  cylinder  performing  only  a  partial  revolution  and  le- 
tumlDK  with  the  form.  An  In  king-apparatus  on  tarh  side  of 
the  eyUnder  Inks  the  form  as  it  passe*,  and  a  revervlng  ipptrt- 
tns  on  one  side  cskes  the  sheet  afW  the  flr«t  printing.  reverM 
It,  aud  returns  It  to  the  grlppen  The  back  stmlieaf  the  pnas 
completes  the  printing,  and  the  sheet  b  then  cut  in  two 

The  IValter's  English  preas,  vhkh  prints  the  London  sad  Ihs 
Kew  York  "  Times,''  Is  shown  In  Fig.  3841.  A  rrtll  of  papers, 
three  miles  long,  reels  off  over  the  pulley  6,  which  serve*  to  keep 
It  taut,  and  is  damped  in  passing  the  ey linden  e  c.  Tbe  web 
then  pame-'  over  the  cylinder  d  to  the  first  type-cylinder  t,  be- 
tween which  and  the  blanket-cylinder  f  It  receives  its  ftnt  Im- 

Eretrion.  Following  the  direction  of  the  l^pe-ryllDder  It  puses 
etween  two  blotting-cyllndera,  aud  Is  then  deUverrd  to  the  b«- 
ondprlntlng-cylindcrf ,  rereivliig  the  Imprcadou  at  A.  Ttlf  tbeo 
cut  by  a  knife  on  the  cylinder  i-  The  sheets  are  flnalW  piled  on 
the  paper-boards  k  ie.  The  speed  of  the  ^Valter  piw'  is  mU  to 
be  11,000  printed  sheets,  or  22,000  bnprtMlons,  per  hoar. 

The  Bullock  prMi,  so  nained  fltni  the  invcnlar,  the  Iste 
WUllam  Bullock  of  PttUadelptila,  Mirlea  the  tonu  upon  tao 
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CTlinderi,  nqiitrai  no  kttentUnta  to  hed  It,  uid  dellren  the 
■hertii  printed  on  both  aides. 

The  paper  In  the  form  of  AneodleH  roll  la  moistened  by  paai- 
Ing  througb  a  fihoa'er  of  Ane  Apnj.  A  iilugte  roll  will  contain 
enoaKh  for  aevenU  thoua&nd  abeeta,  Knd  the  printing  operation. 
Including  the  cntting  of  the  piper  into  proper  longtua,  proceeds 
an  Interruptedly  uutil  tbc  roll  ia  eihatut«d. 

Tbe  roll  of  piper  Ihtiiik  been  mounbii  In  Ita  place,  the  ma- 
chinery la  atarteil,  unirlntla  the  piper, ruta  off  the  required  aiae, 
printa  It  on  both  xidea  at  one  operation,  counta  the  number  of 
■baoti,  and  deposlu  tbcm  on  the  tie U very -board  at  the  rale  of 
eight  thousand  to  fourteen  thou.und  per  hour  ;  or,  counting 
both  aldofl.at  the  rateofnixtwi  thouaani  to  iventy-elght  thou- 
•and  lmpr«aaiona.  The  labor  U  only  that  of  placing  Che  rolli 
on  the  preM  and  rcmoriog  the  printed  paper 

The  prcM  U  ehown  la  perapectlre  In  Fli<  3312.  The  nil  of 
piper  a  on  top  l>  cat  lato  ■haati  by  a  knife  on  roller  h  acting 


■Minat  the  cylinder  c.  Tbe  aheeta  are  Mind  by  grippert,  eai^ 
TUd  between  the  Impreealon-ry Under  7  and  tbe  form  t,  reeetr* 
iDKth«flr«t  Impreaalon.  The  printed  abeeC  tben  ^otlo^Tathe  larga 
cylinder  x:  to  the  aeronil  form,  recelTlog  iu  aecood  Imprcwion 
from  this  form  artlng  agalnxt  the  large  drum  g.  From  the  largo 
cylinder  the  ahreta  are  automatically  dellrereU  to  tbe  reccWlng- 
board.  )  la  a  counting  device  or  ■rithniometer.  The  Inklng- 
rollera  are  abown  above  the  InkiDg-cjIlndfra,  beneath  vhlch 
a«  tbe  Ink-trougba     The  BtBrdtig-lever  U  Fbown  on  the  right. 

Fig.  3618  ahowB  paria  of  the  Bullock  pruas detached,  fora  bet- 
ter under«taiidiDg  of  thoir  operation.  ia  a  acrtlon  mldvlae 
of  the  principal  working  part*,  a  la  tbo  roll  of  paper  wblch  la 
cut  off  la  aheeta  by  tbe  knifo  on  cylinder  b,  which  itrike* 
through  the  neb  of  paper  Into  ilots  In  the  cylinder  c.  Aa  aoon 
ai  the  aheet  ia  cut  ou  It  l.i  graaped  by  grippcra  on  c,  pasred  to 
Imprcea Ion-cylinder  d,  and  arouud  tbat,  between  It  and  type- 
cylinder  e,  wher«  the  lint  ilde  U  printed.   It  b  then  aelied  by 


Fig.  SOU. 


Buttock'i  SHf-Fetdimg  amd  Ferfeeting  Pnv. 


grippem  on  tbe  Urge  cylinder  g,  and  nrriod  between  that  and 
the  Mcond  type^ey Under/ to  print  the  other  aide.  The  aheeta 
are  taken  from  the  larfi;e  cylinder  by  endleM  beltx  nhlch  pus 
over  pulleys,  and  are  plied  by  the  action  of  the  flier  h. 

The  large  cylinder  e  Is  coTered  with  a  htottiug-pid  to  prerent 
olbet  when  the  Cue  of  the  fnnhly  printed  aheet  b  cnrrieil  on  to 
It  fmm  ryllnder  d.    The  Inklng-rollcr*.  not  shown  In  this  view. 


£  shows  the  cutting  and  recdving  cy linden,  with  the  grip- 
pera  on  tbe  latter  In  their  poalilona  before  and  after  tbe  aheet  la 
cut  fMm  tbe  web.  C  ahows  the  knife  x  and  carrier  n ,  and  the 
slotted  block  m.  Into  irbich  the  cut  Is  made  The  carrier  n  Is 
a  segment  of  cylinder  b,  and  m  Ik  a  similar  portion  off. 

i)isan  end  Tie-.*  of  the  printlng-cvKtidera  '  f.  The  plates 
tmm  which  the  printing  la  done  are  of  extraordinary  Ibieknen, 


an  kept  cnnatantir  In  contact  with  the  type  or  plate*  on  cylln-  !  and  are  cvt  to  fit  the  cylinder*  in  circular  moida.  The  molds 
den  e  f.  Tbe  gripper.<  are  an  snanged  thut  the  dellTeiT  of  a  are  made  In  plaatlc  materlaj  apread  on  a  ateel  plate  vhkh  It 
BhMt  from  one  Kt  to  another  Is  certain  and  nnllbnii.  preMed  Aat,  but  wblcb  aasnmoa  a  ctrcuLar  abape  when  rvleased, 
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Yis  am. 


BuUoek  PHu  IPriiuipU  ef  Action), 


OOrrloK  tfao  mold  with  It.  Kellberg'i  kmngement  of  the  Bullock 
piMS  cuU  the  iheet«  after  print!  Dg. 

The  Victory  press,  shown  under  PniNTiNO- press, 
is  also  a  wdf-preat,  and  damps,  prints,  cuts,  folda, 
and  pastes  at  the  back  a  24-pagR  paper  Uke  the 
"Christian  Union"  ofNewYork,  at  the  rate  of  7,000 
per  hour. 

Per'fo-raf  ed  Pile.  A  file  invent<'d  by  Hiram 
Powcm,  having  opening  throngh  which  the  abraded 
material  is  allowed  to  escape.  It  is  especially  in- 
tended for  sculptors'  use.  - 

Perfo-zaf  ed  Saw.  One  having  a  series  of 
apertures  beliind  each  gum  of  the  teeth,  as  originally 
made.  These  serve  to  prevent  fmctures  at  the  bases 
of  the  teeth,  and  lessvn  the  amount  of  filing  required, 
Ix'cnming  themselvea  the  gums  after  eacn  refiling. 
See  Saw, 

Perffo-raflnc-mo-ohlne'.  1.  {Mining.)  The 
rock-drilling  mnchine  used  in  tunneling.  See  Ti'x- 
KRL;  DjAMOND-DRILI,,  CtC. 

The  nucUm  used  &t  the  Ht.  Centa  Tunnel  wu  worked  b.v  air 
compreaeedbj  water-power.  The  atr  Is  compreaiied  to  90  pounda 
per  aqaam  inch,  and  conTcyed  tn  flexible  pipea  to  the  workings. 
The  machines  are  on  tram wajii,  and  upon  them  are  mounted 
Jumpera,  which  are  reciprocated  bj  the  action  orcompresMd 
iilr.  The  force  of  the  blow  in  estimated  at  190  poundi<,  and  the 
rate  la  three  utrokn  per  Kcond.  The  depth  Id  the  nverage  rock 
UabontO  61nchefl  per  mfiinl«.  The  drill  Is  rotated  one  <4glith 
of  n  revolution  at  each  ratnotton.  A  Jet  ofwater  rlean  the  de- 
bris from  the  bole. 


2.  {Paper.)  The  ntacliiiie  which  makes  the  rows 
of  iierforations  on  sheets  of  iMwtage-stainra  has  a 
coQple  of  cylinders  revolving  togeuier.  The  umier 
one  is  provided  with  punches,  ana  the  lower  one  has 
counterpart  holes.  As  the  sheet  is  passed  between 
them,  tlie  hales  are  made  and  the  little  disks  of  pa- 
per fall  into  the  hollow  lower  roller.  The  marhine 
will  perforate  250  sheets  per  hour,  and  the  punches 
and  holes  are  adjustable  for  stamps  different 
sizes. 

8.  {Telegre^y.)  A  machine  for  making  holes  in 
paper  for  messages  to  be  sent  by  the  automatic 
method. 

Per'fo-ra'tor,  Ob-stef  ric.  {Surgical.)  An  in- 
strument  for   perforating  the 
skull  of  the  fetus  fb  utero,  as         Fig.  8644. 

a  means  of  prehension  to  draw 
it  past  the  pelvic  cavity.  The 
operation  is  known  as  eepltalo-  ~  ptij^mv, 
tomia. 

Per'Aiine.  From  the  Middle  Ages  up  to  the  last 
century  musk,  civet,  ambeigris,  and  lavender  sum 
up  the  best-known  and  most  popular  perfumes.  Sis 
flowers  form  the  ba.se  of  most  Kumpean  flower- 
scents  :  orange-Bower,  row,  jasmine,  violet,  acacia, 
and  tuberose ;  heliotrope  is  imitoted  by  vanilla 
dashed  with  almonds.  To  these  are  added  geranium, 
lavender,  roeemarv,  thyme,  and  other  aroniatio  herbs ; 
also  the  peel  of  bitter  oranges,  of  which  the  fruit 
goes  to  make  cura9oa ;  the  peel  of  citrons  and  ber- 
gamots,  milsk,  Hundal-woud,  ambergris,  and  gum 
benjamin  ;  the  leaves  of  tlie  patcboidi  {Pogoatemm 
patchotdi,  one  of  the  Labiata),  from  India  ;  winter- 
green  {Oitalthaia  procumbeiu),  from  the  United 
States ;  various  of  the  Andropagons,  from  Ceylon  ; 
ihlang-ihlang  (Unona  odoraiissiTtui,  one  of  the  Auo- 
naceffi),  from  the  Philippine  Islands  ;  vanda  (Aerida 
amveolem,  an  orchid),  chiefly  from  Java,  hut  from 
other  places  too  in  the  Indian  Archipelago  ;  frangi- 

enni  {Plumeria  alba,  one  of  the  Ai>oi-vanacae),  from 
th  the  East  and  West  Indies.    The  French  ate 
the  greatest  producers  of  perfumes ;  there  are  two 
notable  exceptions,  attar  gul,  or  attar  6[  ivses,  and 
eau-de-colM;ne. 
See  Mornt's  "Perfumery,"  Philadelphia,  1853L 
Per'get-Ing.   See  PARorrtNa 
Per'i-a'gua.   A  canoe  formed  by  hollowing  out 
a  single  log  or  by  joining  two  logs  correspondingly 
hollowed  out.    A  dug-out. 

Per'i-er.  (Founding.)  A  metal  -  founder's  iron 
rod  for  holding  back  the  scum  in  the  ladle. 

Pe'Tl-od.  The  full  stop  (.)  which  marks  the  end 
of  a  sentence  in  punctuating,  or  indicates  an  abbre- 
viation, as  Mr.,  Jan.,  B.  c,  etc. 

Pe-il-od'o-Mopa.   {Suvstieal.}   An  instrament 
for  determining  the  date  of  menstruation,  labor,  etc., 
and  for  other  calculations. 
Par'i-CNi'te>uiit-el'e-va-tor.  (Surgieal.)  Ade- 

ng.8M& 


PaiotUtm-^tvator. 

vice  for  loosening  and  raising  the  periosteum  ont  of 
the  way  of  an  instrument  in  making  exsections,  etc. 

Per'i-scop'io  Lena.  {Optics.)  Dr.  Wollaaton's 
peTiMopic  lens  for  microscopes  had  two  plano-convex 
lenses  ground  to  the  same  radius,  and  between  their 
plane  surfaces  a  thin  plate  of  metal  with  a  ciirnlar 
aperture.  Tlie  aperture  had  a  diameter  equal  to  one 
iifth  the  focal  length. 

It  was  proposed  to  fill  up  the  central  apertnre  with 
a  cement  of  the  same  refractive  power  as  the  laU. 
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PERMUTATION  LOCK. 


Another  mode,  proposed  by  Coddingtoii, 
was  to  make  a  deep  equatorial  groove  around 
a  sphere  of  glass  in  the  plane  of  a  great  circle 
perpendicular  to  tlie  axis  of  tImoii  ;  the 
groove  to  be  filled  with  opaque  matter. 

The perwcopic  Itns  foratiectaclesisconcavo- 
convex,  the  ratio  of  the  radii  of  the  Kspertive 
surfaces  constituting  it  a  magnifying  or  di- 
minishing lens,  as  the  case  may  ret^uire. 

The  object  is  to  givo  thu  leiia  a  curved  snr- 
face  apprujiiniating  that  of  the  cornea,  for  the 
purpose  of  inrreasing  the  dhitiiictness  of 
objects  when  viewed  obliquely. 

Per'i-atyle.  (ArcAiUcture.)  A  row  of 
coluiuns  Hunounding  the  interior  of  n  place. 

Per'ma-nent  Way.  {Rail%oa.ij  Eiigi- 
tueriixg.)  The  tini^ihed  rond-bed  and  track, 
including  bridges,  viaducts,  cro$.'<ings,  and 
switches.  The  term  ia  used  in  contradis- 
tinctiou  to  a  temporary  way,  such  ns  is  made 
in  construction,  m  removing  the  soil  of  cut- 
tings anA  in  maVm^  filliiiga, 

Fer-mu^ta'tion-lock.  {LockjriiUhing.)  A  lock 
in  which  the  moving  parts  ore  cabbie  of  transpo- 
sition, so  tiiat,  being  arranged  in  any  concerted 
order,  it  becomes  necessary  befon;  shooting  the  Iwlt 
to  aiTange  the  tumbhirs.  The  Leiteii-ukik  (which 
see)  appears  to  have  been  the  earliest  of  this  class  ; 
and  locks  on  the  same  principle,  but  of  more  conqtli- 
catcd  mechanism,  still  form  a  favorite  subject  of  in- 
vention. 

Tbe  permutation  prinrlple  wu  iatroducvd  Into  tumbler-loeki 
by  Dr.  Andrews  at  New  JerMy,  about  1841  Tho  tiiublen  are 
capable  of  Turiable  at^uHtmeiit,  and  the  koj  bu<  a  seiiea  or 
(mall  aliifUble  iteel  ring:)  of  iuch  ladli  aa  to  suit  tbe  variable 
(mnbien. 

To  thU  nioccoded  the  Hobbs  lock,  Inrentad  b;  Newell  of  New 
York,  which  la  provided  with  a  ncries  of  aocondary  tumblGre 
■eparatod  from  the  main  tumbler*  by  a  wall ;  the  secoadary 
tumbler*  have  nolchefl  corre^poDdtng  to  teeth  od  a  Mries  of  In- 
(crmedUte  tumbk-r.-i,  which  teeth  corrapontl  to  the  hightii  of 
tbe  main  tumblem ;  In  HhtfOtlngor  retracting  the  bolt  thr  inter- 
mediate tumblcn  nro  engiigeil  wftli  both  tbe  primary  and  Heo- 
ondary  tumblera.  lifting  tbe  latter  to  the  bight  detannlneil  by 
tbe  variable  arrangement  of  the  moTable  kcy-bica,  but  when 
tbe  bolt  Is  sbot  they  become  detaclied,  and  tbe  former,  on  with- 
drawal of  the  key.  &Ji ,  bo  tbHt  their  acting  (urfiu-e*  are  all  on 
the  aame  level,  aflbrdlag  no  ludlcatlon  of  tbe  hight  to  which 
tbey  mutt  be  lllled  In  order  to  wltbdraw  the  bolt;  tho  wall 
preventa  all  acceaa  to  the  aecaodary  tumblert  for  thb<  purpose. 

In  Fig  Sm,  the 
Fig.  8616.  movement  of  the  bolt 

U  elTec  Eed  by  t  he  dircc  t 
action  of  a  aeriee  of 
rotating  tumblers.  A 
bar  F  pirotcd  at  ooe 
end  to  the  bolt  carries 
at  tbe  other  end  a 
projecting  tooth, 
which,  when  tbe  tum- 
blers arc  arranged  in 
acertaln  poaitton,  fills 
Into  tbe  notrh  orgate. 
By  turalnn  the  si^o- 
dle,  the  toothed  bar 
U  drawn  upon  by  the 
tuniblert.Bnd  the  bolt 
will  thus  be  projected 
outward,    and  by 
taming  still  brther, 
tbe  tooth  will  ride  up  out  of  tbe  gnl«  and  runt 
with  Iti  point  upon  (he  periphery  of  the  xerio, 
in  doing  whk-h  a  noti'h  on  the  upper  surbcc  of 
the  toothed  bar  will  embrace  a  permanent  stub 
pnyectlng  from  tho  lock-plal«,  and  thus  render 
the  bolt  immovable  unUI  the  tumbler*  shall 
hare  l)een  ho  arranged  as  to  permit  tbe  tooth 
to  again  till  into  the  gate. 

In  Fig.  3647,  a  dog  connected  with  tho  bolt  ongagiHi  notches  In 
the  tumnlen  J;  IxHween  these  are  secondary  wheeU  A' comniu- 
olcatlng  motion  tram  one  tumbler  to  another,  and  adjustable 
thereon,  so  that  the  tumblers  may  be  set  to  any  dealrpd  combi- 
nation. 

in  Fig.  8348.  the  arbor  of  the  tumblers  is  at  right  anglee  with 
the  knob-iipindlo  f,  and  the  latter  carries  a  mlter-wherl  H  en- 
pglng  a  eimilar  wheel  on  the  outer  turn  bier- wheel.    The  com- 
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blnation  Is  dlivoTered  by  the  Introduction  of  a  pin  into  lha 
back-plate  of  the  lock  nhen  tbe  door  la  open.  The  pin  Im- 
ping upon  thv  iDciined  bead  of  a  pintle,  and  forces  it  through 
the  slots  g  of  the  turn  bier- wheels  G  at  tboy  are  brought  into 
line  by  turning  the  knob.  The  combination  i»  shown  by  the 
position  of  tlw  lodex-tlngcr  when  the  pin  enters  each  slot. 

Fig.  S64B. 


In  one  patented  lock  of  this  rlsss  a  vibrating  dog  is  pushed 
away  once  In  each  rotation  of  the  rplndleand  ftem  the  fence ;  If 
then  the  notches  of  the  tumblers  be  in  line,  the  fence  falls  into 
them  and  tho  bolt  may  be  thrown  by  the  spindle.  In  another, 
tbe  backward  movement  of  the  bolt  on  shutting  tbe  door  throws 
the  tumblernout  of  adjustment  by  means  of  a  iiprlng-arm. 

In  a  third,  a  dog  pirotril  to  the  case  holds  tbe  bolt  unleM  the 
tumblers  are  in  such  n^juFtment  as  to  let  the  fi'nre  ftll  IqIo 
corresponding  notches  In  the  tumblers,  when  the  bend  of  tho 
dog  graviLites  and  TuJIb  frnni  opposing  lontact  with  the  bolt. 

A  fourth  has  a  dog  on  the  anuature  of  a  magnet  beld  out  of 
contact  with  a  teries  of  permutatlon-whrrls  until  the  rpindle 
which  moves  the  holt  is  rotAt<-d  a  lertain  dintanre  :  the  arma- 
ture is  then  fhwl  an<l  attmcted  toward  the  magnet,  causing  the 
dog  to  enter  notches  in  the  wheels. 

In  a  modiftcalion  of  the  above,  the  magnet  is  pivoted  and 
oscillaieii  between  nn  upper  and  a  lower  position. 

Perm  u  tali  on -locks  arc  constructed  ulth  or  without  keyholes ; 
In  the  former  case  the  tumblers  ate  het  by  the  key-bits ;  in 
the  tatter,  they  are  brought  into  adjustment  by  rotetlng  the 
knob-vplndle  back  and  forth,  according  to  a  preconcerted  reries. 
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BmLock;  Lutsk-lock;  Wheil-look.   Sae UK un<tor Look. 

Per-pend'er.  {Sfa^onri/.)  A  stone  going  through 
from  Bide  to  side  of  a  wall  and  acting  on  a  binder, 
callnd  alio  perpend-stoiie,  tbraush-stODft,  through- 
binder.  A  coarse  at  uuiJi  is  called  a  perpend-oourM, 
and  a  wall  in  which  all  the  stones  run  through  from 
udi;  to  side  a  perpend-wall. 

Per'pBQ-dio'u-lar  Zilft.  See  Cana.l-lift. 

Fer'pent.  A  hond-stonc  ;  alarge  stone  n^hing 
through  a  wall  so  that  it  appears  ou  both  aides  of  it. 

Per-pat'a-al  Mo'Uon.  Aa^nu  fatuua  which. 
haslL-dastraysoiueperjoiisoflioiitttdscientifioknowl* 
fld^  in  all  ages  and  regionH.  As  the  knowledge  of  sci- 
entiftc  tnith  advanutu,  wu  arrive  at  some  axionu,  and 
we  now  know  that  niotio:i  involves  an  expeuditare  of 
force,  and  that  even  a  balaiice-bej,ni  poised  by  steel 
edgeji  on  a;;pite  plates  and  started  pulsating,  ineeu 
with  the  resistance  of  the  air  and  generate  some 
friction  between  the  contacting  surfacei,  and  mtut 
come  to  a  atop.  Thu  modern  diitnonstration  of  the 
convertibility  of  the  various  dynamic  forces  has 
made  the  matter  more  clear  and  explainable. 

It  is  iaipo:i:4i'ite  to  make  a  machine  which  shall 
move  without  a  mntoj-,  or  which  shall  maintain  the 
motion  origin.illy  impirtjd  to  it  unim[>aired  for  an 
indefiDite  length  of  time,  without  receiving  an  ac- 
cession of  power. 

Perpetual  motion  induced  by  natural  fluctuations, 
such  as  the  rise  and  fall  of  the  tides,  of  the  waves, 
the  How  nf  a  river,  the  pressure  of  wind,  variations 
in  the  weight  of  the  atmosphere,  expansion  and  con- 
traction by  heat  and  cold,  do  not  come  within  the 
conditions  of  the  proble:n  of  the  perpetual  motion, 
the  mechanical  problem  which  baa  annoyed  bo  many. 
These  are  subject  to  recurrent  Hnctiiationa  and 
change.1  which  may  give  a  more  or  less  constant 
motion  to  objects,  and  have  been  made  use  of  in  all 
ages.  For  an  interesting  and  comprehensive  disser- 
tation on  this  subject,  sm  "Perpetaum  Mobile^" 
Din-kii,  London,  liitfl. 

Iba  Hiriialj  or  Wonmitt,  la  Ui "  Oantarr  ol  InvenUotu," 
nftn  to  »  namber  o(  eontrtvinoei  wUcb  ^ipmr  through  tta* 

aof  UwilMorlptkiiu  to  be  attempts  at  peipotail  motion.  The 
cavaltor  wu  rattan  cnriotu  thaa  prMbuniL    lie  me  s  Ken- 
alDB  gsntleBiui,  and  tnw  to  a  Edit  mBSter  In  Tlctory  ang 
delbit. 

The  "  SIddlUnta  Qlromaal,"  ft  Sueerlt  text-book  on  e«trao- 
emj,  give^  en  sccontit  of  a  wheel  heving  on  Its  outer  edge  a 
niunDer  of  boleii  of  equal  bUb  and  at  equal  dbtMiOM  ftom  OM 
another,  but  upon  a  dgiag  ttne  i  theae  bole*  are  Sited  half  flill 
of  mercury ,  and  ■topped  at  the  orl&ce ;  and  It  me  elalmeil  that 
the  wheel  will  then,  If  eupported  by  an  axle  upon  a  eonple  of 
props,  rn-otv*  ofitxif. 

Btohop  U'lltLlna  (b.  1614,  d.  1672),  in  hii  "  Hatbematkal  . 
Haglc,"  telle  of  perpetail  moUon  pcodorad  by  "ebjnokal 
■ttnetlooa  "  oanied  by  grioding  mereunr  and  aome  other  rab- 
■*in>M  together ;  tn  dleQlUng  and  redUtllHng  the  nuM  nntU 
■nail  atoma  ai«  produced,  wbleh,  being  pUred  In  a  elaM  globe, 
aem  to  keep  it  pmpetnillr  movlH.  The  worthy  bbhop  does  | 
not,  boTCver,  repnee  Impl  clt  confloanee  In  the  efleaqr  of  this 
maanf  to  produce  the  desired  reeult. 

According  to  Thomu  Tjmme,  a  roritln  Comeltni  Dreble  , 
derived  i  mtrlklne  rcprewntlng  the  reTolutlena  of  the  sun  and 
inoon,ex'iibilel  before  King  Jaioet  L,  which  wu  actuated  by  i 
a  Sery  itplrlt  contained  within  the  axb  of  the  whed.  Thoec 
things  wvro  certainly  quite  aa  adequate  to  cause  moTement  i 
without  )l<l^re^  aa  any  of  the  meohanical  coatrlraores  afternrd 
defleed  for  the  purpose.    Amonfi  the  flnt  of  thMe  which  vro 
meet  is  one  depradiog  on  magnetic  attraction.   A  ball  rolled 
down  an  loeUned  magnet,  dropped  throngb  a  bokt  at  Ita  lower  , 


end,  waa  then  to  be  attracted  by  the  other  pole  ao  aa  to  ucond 
along  aeurred  aurbee,  p«M  through  another  bole  In  (be  apfcr 

Jirt  of  the  magnet,  again  nil  down,  and  so  on  otf  hJiMtmm. 
ust  one  half  tne  retult  waa  rerifled ;  tbs  ball  rolled  down  la 
Ktrict  accordance  with  the  progiammt,  but  nrftaaed  to  aaeaad 
withont  coercion. 

Next  appoan  the  tlme-bouotcd  wheel  rotated  by  idnamets 
or  [droted  weight- levers  m  arTangcd  that  tboee  on  the  dtwrcnd- 
Ing  aide  shall  always  preponderate.  This  fbnn  of  pcrpetnal 
motion  frequeatly  recurs  at  the  preseot  day. 

Nearly  allied  to  thi«  la  the  wheel  tuTlng  grooved  or  hollow 
spokes,  idong  which  a  seriea  of  balls  mote  alternately  Inwardly 
and  outwardly  between  the  axis  and  the  drcumfercnce.  so  that 
the  greater  weight  shall  always  be  on  the  side  which  is  dcKend- 
Ing.  Though  It  has  been  matbematicaJly  denonstraied  hutx 
dreds  of  ttmee,  so  as  to  appear  ahnoot  in  the  llxht  of  a  self-cii- 
dent  propoeltioD,  that  eren  were  there  no  flicuon  betwivn  the 
acting  surbcea,  the  remiliaoti  obtained  by  multiplying  the 
weights  by  their  dlalanres  from  a  vertical  plane  paarlng  through 
the  axis  of  the  wheel  must  always  be  equal,  and  that  the  tmo 
■ides  must,  tberclbre,  be  In  equi  illbrlo,  persona  are  found  who 
are  irilUog  to  spend  thne  and  money  In  the  attempt  to  con- 
struct motors,  nukiatainers,  or  Increasers  of  power. 

In  another  old  form  (1686  a.  n.),  the  unui  or  'pokes  of  the 
wheel  are  tubulartand  carry  bellows  containing  qulekfilier  at 
each  caul;  the  Idea beingthat  when  ttte  wbeti  waaaetin  motion 
the  quicksilver  would  flow  from  each  Iwllows  It  rose  above 
the  horlacMtal  line  paadng  thmogb  the  axis  of  tb*  wbcri, 
pass  through  the  tube  to  tl»  beUowa  opposite,  and  aecdenieUa 
downward  u^ovement. 

The  apparatus  of  Dr.  Conradus  BchlTlen,  D.  D.,  ITW,  eon- 
listed  of  a  wheel  with  compartments  similar  to  tfaoee  of  a  «»• 
ter-whee),andan  endless  chain  paasing  over  pulleys ;  a  number 
<€  balls  were  placed  in  a  trough  at  (be  upper  part  of  the  fIw^ 
whence  they  ran  down  an  incltEed  jdaue  one  by  one  Into 
compartment  of  the  wheel,  causing  that  ride  to  dcrcend ;  aa 
each  ball  arrived  at  the  lowest  point  of  the  wheel,  It  waa  to  be 
discharged,  Ecooped  up  by  one  of  the  buckets  on  the  eudl«M 
chain,  which  It  was  suppoaed  would  rslfeitto  the  nppir  trough 
to  go  through  the  same  round.  Thus  the  wb«el  would  move 
the  chain,  and  the  chain  would  reciprocally  move  the  wheel. 
The  principle  is  the  same  aa  that  of  a  Kan  lifting  himself  orer 
a  ftace  by  taking  hold  of  (he  atnpa  of  his  boots. 

In  (he  aame  year,  John  Hay  wood  invented  a  perpetDal-motioa 
machine  strongly  suggeatlveof  ■onM>*tr.cchankal  mcFVements" 
which  have  appearcdwithin  the  paat  lew  yean.  It  rmbnced 
n  wheel  with  a  onuoked  axle,  to  the  end  of  wldch  sercnl  rods 
were  oonneetcd,  pairing  fh>m  ride  to  dde  of  the  main  wheel, 
and  faavii^  at  thdr  end*  small  wheels  wUeh  rotated  aiooiMl 
the  innn  rim  of  the  larger  wheel ;  liy  this  ammgrment,  the 
preponderance,  according  to  Haywood,  would  always  be  on  that 
aMe  toward  whkh  the  wheel  was  turning,  the  p^rinta  at  wbidi 
the  roda  were  supported  by  the  cmnk  ana  conttnoally  shilling 
ao  aa  to  constitute  levm  wboee  kmger  atma  would  alwaja  be  on 
that  aide  in  every  poritionofthemaln  wheel.  This,  like  (be  pi^ 
ceding,  involves  the  absurdity  of  two  parte  redproaUly  mma- 
tainiug  the  motion  of  each  otber.wlthout  (heaidorextraaeooi 
force. 

Count  de  Thirille  propoeed  to  nse  a  tube  closed  ax  one  aad, 
which,  being  suddenly  immersed  in  water  at  its  ofm  end,  tbe 
fluctuations  produced  thereby  were  to  be  ntttiaedas  a  perpetoal 

motor. 

UydrauUc  devices  of  thia  kind  aiw  nunieroua.  Prominent 
among  these  is  tbe  application  of  a  water-wheel  to  turn  an 
Archimedean  screw,  which  In  tnm  ralsei  the  water  to  snpfdy 
thewlieel.  Thin,  also,  is  a  chronk  and  persistent  fiUla^  wUeh, 
under  rations  fiHins,  continually  reappsars. 

Several  attempted  applications  of  the  pomp  In  comUnatloa 
with  a  water-wlicel  are  also  fovnd.   These  are  •)!  bared  apea 
the  assumption  Uiat  the  fbice      tbe  water  doHendlug  In  the 
buckets  of  the  wheel  may  be  made  to  rechiraeale  the  pumfi 
ton,  nirlng  tbe  water  by  which  the  wheel  Is  turned. 

In  one,  a  idpbon  In  an  upper  mervolr  supplied  by  tbe  pianp 
carries  the  water  to  a  series  of  wheels,  one  above  tbe  other ;  the 
water  escaping  fhMu  the  bnckeU  of  the  upper  wheel  CUte  into 
tboeeof  the  one  beneath,  and  ao  on;  a  aappaaedsidn  oTpimr 
being  eflbcted  by  tbii  veaai,  wUlatbe  ilpaon  pnivldv  a 
conMnnotu  flow. 

In  another  devke  of  this  kind,  pownr  la  anpposod  to  be  gained 
by  a  pulley  on  the  axis  of  the  wheel  drlring  a  smaller  pnll^ 
which  aetuatee  tim  pump  BUcUnery,  reducing  the  friction  in 
the  pro  portion  of  their  aenng  antfccea.  Tbls  ialMaed  upon  tbe 
thewy  of  the  man  who  porchaaed  two  atoves  which  were  claimed 
to  eonanme  bot  half  the  nsoal  amount  of  fk>el,that  if  one  «i*ed 
half  two  would  save  It  all. 

One  inventor  proposes  to  use  merctiry  Inctoecd  In  an  air-tight 
tweet ;  the  mercnry  is  partly  drawn  on  Into  a  reservoir  below, 
through  an  aprrtare  producing  a  vacuum  aboTv  that  which  re- 
malnx ;  this  rauies  the  mercury  finm  the  lewnJr  below  to  rise 
in  an  exhausted  tube,  passing  upward  Into  the  reanl  flrom  which 
It  was  originally  derirad,  ami  thii  motement  is  to  be  eootlnn- 

OUK. 

Another  employs  water  under  presntre.  which  straightens 
flexible  tubes  afllxnl  to  the  periphery  of  n  wheel,  cnnriug  its 
rotation  ;  on  passing  a  certain  pidnt,  these  tubes  are  canecd  to 
dbwbarga,  reaiunlng  tbelr  Aexlble  crnkdlUoa  and  aUowb^  them 
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to  ftwlj  tnra  with  th«  wheel  atitU  «aeh  MrrivM  at  the  proper 
pirfnt  to  exert  a  propelUng  action. 

Haltiplylag  leveN  haTe  alao  baea  pmpl07«d  for  Increasing 
tlM  fot^  moTemenl  oiiglaallj  hn|KiTted  to  a  wheel,  the  short 
arm  of  one  being  applied  to  the  longer  arm  of  the  next ,  and  ao 
on.  Thia  aamngement,  if  It  worked  In  practice,  would  render 
ttw  boMt  of  Areblmedee,  that  had  be  a  place  for  his  lerer  he 
eould  more  the  world,  a  mere  bagatelle.  A  pow«r  of  one  pound 

Spiled  In  thb  wa;  at  one  end  of  the  i«riea  might,  If  the  theor; 
perpotual-motiaQ  Inrentors  b«  cornet,  be  den-loped  into 
tbioiaadi  of  tons  at  the  other ;  and,  as  this  woold  Increase  at 
aarh  rerolutlon  of  the  wheul,  the  oonseqinoces  might  be  fear- 
All,  no  that  we  m»j  consider  it  fortunate  that  in  this  class  of 
machines  some  littie  obstacle  whkh  the  inventor  can  usually 
account  for.bnt  nerarsucoeedsin  entlrelfOTercoailng.preTenta 
thrir  working  at  all. 

Many  others  might  be  enumerated  bealdas  those  already  men- 
tioned, but  we  must  be  content  with  a  few  more,  probably  the 
tnoat  Blwnrd  of  which  Is  the  perpetual-motion  railroad-ear.  In 
this  Ingenious  derlce,  the  load  is  on  a  platform  suspended  below 
the  center  of  graTlty,  the  car  is  cylindrical  with  conical  ends, 
which  i«st  upon  the  rails  at  either  side.  The  track  forms  a  ae- 
ries of  inclined  planet,  the  car  rolling  down  one  by  graTlty  and 
ap  the  next  by  the  momentum  acquired,  and  so  on.  Pnctteally, 
howmr,  this  Is  quite  as  feasible  as  the  others,  among  which  we 
may  mention  :  The  wheel  prof iUed  with  2?wdgbta,  16  of  which 
an  constantly  descending  on  Iti  outer  rim,  while  10  an  being 
r^sad  in  a  straight  Una  on  an  endless  band,  each  ball  being,  In 
ill  torn,  tranaferred  one  to  the  oUier;  sidral  troughs  or 
tobca,  down  which  balls  run  and  are  recelTeil  into  stmllar  and 
opporite  spirals,  whence  they  are  ntnmed  lo  the  first,  causing 
rotation  In  opposite  directions ;  and  rocking  devleea,  in  which 
a  ball  is  allotnd  to  run  down  an  Inclined  Tibrating  plane  whoae 
motion  Is  satomatically  rerersed  each  time  the  ball  reaches 
either  end 

Pneumatic  derlcee  are  a  promloeot  sal^t.  Among  these  is 
the  occasionally  ivcurring  boUow  cylinder,  in  whkh  a  weight 
or  presson  of  some  kind  li  applied  on  one  Hide  of  a  chamber, 
Hzed  on  an  arm  or  spoke,  while  tbe  air  is  exhausted  from  the 
otherride.  We  beliere  It  is  the  earrect  thiiq  to  loeloee  concerns 

thb  kind  Inawaterehamber;  at  all  events,  this  was  done  by 
RlchMd  Tarley,  according  to  tbe  speelfieatloa  of  his  Bngllsh 
patent  (1790),  because  "  water  has  no  spring." 

A  drum  Joumaled  in  a  eyUnder  axially  divided  by  a  nrUcal 
air  and  water  tight  partition,  one  side  containing  liquid  and  the 
other  air,  baa  a^  b«an  claimed  u  a  perpetual  mMor ;  tiie  pe- 
riphery of  the  wheel  I*  provided  with  resarvolrs  containing  a 
substance  lighter  than  the  llqnldi  thcw  necessarily  rise  there- 
through, but  bring  heavier  than  air  bave  a  downward  tendency 
on  reaching  that  part  of  the  cylinder  which  contains  It.  The 
construction  of  this  device  would  appear  to  pnsent  some  me- 
chanical dIfBculties,  to  say  the  least. 

Tbe  object  In  citing  antiquated  Instanoei  Is  to  shoir  late  In- 
▼entoiB  in  this  line,  not  merely  thai  their  contriTancea  arw  fUla- 
cies,— whkh  they  an  not  likely  to  beltove,— but  that  such  are 
not  even  new.and  benee,  perhaps,  not  worth  punulng  with  the 
expectatioa  oiAxeluri  re  right ,  pnbUenwacd,  a&d  ettdtmng  fiuna. 

Per-pef  n-al  Soraw.  A  itenv  without  longi- 
tudioal  motion  acting  upon  a  wheel 
whose  co^  have  a  pitch  coiQcident 
uith  that  of  the  worm. 

It  is  often  oaed  as  a  Hicsombter- 
ficuKw  (which  Me).    See  alao  WoBu- 

WHEEL. 

Per-ro-tine'.  {Texlite  J^anu/ae- 
PerpttaedScmoM^-)  ^  ^^^^  o*"  French  calico-priot- 
ing  machine,  named  after  the  inventor. 
Three  wooden  blocks,  8}  to  6  ftat  long  and  2  lo  6  Inches 
broad,  Cteed  with  pear-tree  wood  ongraved  in  rriief,  are  mounted 
III  a  cast-iron  fnme  with  tbdr  planus  at  right  angles  to  each 
otiwr,  so  that  neb  of  them  may  In  succession  be  brought  to  bear 
apon  tbe  Cue,  back,  and  top  of  a  square  prism  of  iron  corered 
with  cloth  and  fitted  to  revolve  on  an  axis  between  the  said 
Uoeka.  The  calico  passes  between  the  prism  and  tbe  engraved 
blocka,  and  lecelrcs  successive  imprassions  from  them  as  It  Is 
drawn  through  by  a  winding  cylinder.  The  blocks  are  praised 
MatnM  the  ealieo  through  the  agency  ofsprlngs  which  Imltat* 
toeelastk  preatum  of  the  workman's  hand.  Each  block  leoelvee 
a  eoat  of  colored  paste  from  a  vroolcD  sarfsce  smeared  after  every 
contact  with  a  mechanical  brush.  It  executes  about  thirty 
fleeas  a  day  In  three  colon,  taquiring  mienuui  and  three  children 
mt  attondODee.  —  Uhi. 

Fer'slan.  {Architecture.)  A  male  fSgure  dnipnl 
after  tlie  ancient  Persian  tnaimf-r,  bikI  aerviiig  to 
anpportan  entablature,  afterthe  manner  of  acolumn 
or  pilaater.    Atlanta  have  a  similar  duty. 

rer'alan  Car'pet.  One  made  in  the  same  man- 
ner as  the  Turkey  :  usually  the  whole  piece  is  eeL 
up ;  that  ill,  the  carpet  warp  is  the  whole  width  of 
the  piece,  instead  of  being  made  in  breadths  or  striiM 


to  he  joined.  Tbe  web  of  the  carpet  lias  a  warp  and 
weit  ot  linen  or  hemp,  and  the  tufts  of  colored  wool 
are  inserted  by  twisting  them  around  the  warp  all 
along  the  row.  A  line  of  tufts  being  inserted,  a 
shoot  of  the  weft  is  made,  and  then  beaten  up  to 
close  the  fabric.    See  Turkey -CARPRT. 

Per'Blati  DrllL  A  hand-drill  (a)  which  u  some- 
times known  as  the  Persian  drill  has  a  alunk  with 
a  ^uicit  thread  and  a  back-ceuter  in  the  head  or  han- 
dle. The  nut  is  moved  back  and  forth  on  the  screw- 
shank,  which  is  thus  rotated,  the  action  of  the  drill 
being  rotary  reciprocal. 

It  IS  frequently  used  for  fine  work  and  in  dentistry, 
the  slunk  being  made  of  pinion  wire  twisted,  and 


FtnUm  DrOta. 

the  spiral  grooves  inside  the  nut  being  nude  eon- 
formaDle  to  the  screw-threads  of  the  shank. 

The  tcrew-ttoek  drill  (b)  is  a  modification  of  tbe 
preceding,  in  which  the  motion  of  the  screw-stem  is 
communicated  by  a  pair  of  bevel-pinions  to  the  drill, 
whose  axis  is  at  right  angles  to  that  of  the  driving- 
screw.   

Pn'sian  WheeL  This  name  is  given  to  two 
forma  of  water-raising  wheels  :  — 

1.  A  wheel  with  pots  or  buckets  on  or  near  its 
rim,  dijiping  water  at  the  lower  part  of  their  revo- 
lution and  discharging  it  when  they  reach  their 
extreme  elevation.  See  Bucket- wheel  ;  Chain- 
wheel. 

The  wheel  is  sometimes  driven  by  the  current  act- 
ing upon  vanes. 

2.  A  wheel  with  chambers  formed  radial  or 
carved  partitions,  dipping  water  as  their  edges  are 
submerged,  raising  it,  and  discharging  it  near  the 
axis. 

ThcM  a»  both  ccmmoo  In  Orhnlal  eoontrlea.  Tranlas 
mention  tliem  as  running  In  Per^,  AiaUa,  Byrla,  Pakatina, 
Bgrpt,  SpiUn,  TyroL  The  lint  Is  here  treated  uodsr  NWU 
(which  MS);  ttw  second  under  TrxPAHCii  (whkh  see). 

Per-apeo'tive-glaH.  (From  proajxxtive,  L  e. 
prospect- glass.)  The  terrestrial  or  land  telescope, 
which  has  two  more  lenses  than  the  astronomical 
telescope,  so  as  to  show  objects  in  the  right  position. 

"  After  dhmer  I  lo  tbe  parish  ebondi,  and  Utcndfd  entertain 
myself  with  my  perapcctive-^aas  up  and  down  the  cfanreh ,  by 
which  I  have  tbe  great  pleasure  of  Mring  and  gadng  at  a  gieat 
nuny  my  One  wxnen;  and  what  with  that,and  Bleralng,  IpMsel 
away  Ow  tfaoe  tlU  Mnsoa  mi  done."— Psra's  Diarg,  1867. 

Par-ap«otlve-la'BtrtMneut.  A  mechanical 
contrivance  to  assist  persons  in  drawing  in  perspec- 
tive. 

A  cament'lueida  or  cmnera-obtcura  will  enable  a 
perspective  delineation.  See  Camera-luciua  ; 
Camera-obsccra. 

Bevis's  perspectlve-lnsmiment,  described  by  Fergoaon,  con- 
»Ut8  of  a  rectangular  board  with  a  hinged  movabk  name  oTaa 
arched  shape,  sod  having  two  adjustable  strings,  whkh  may 
be  made  to  interrcct  CMh  other  and  assume  any  direction.  The 
eye  steadily  beholding  an  oh)ect,  say  the  pediment  of  a  build- 
ing, the  ftringn  are  brought  Into  colDcidence  with  the  reqnln-d 
lines  of  tbe  object!  tbe  fhune  h  then  laid  down  on  the  boaid, 
the  point  or  lines  marked  on  tbe  paper,  and,  tbe  ftsme  being 
raised ,  another  point  or  line  is  observod  and  similarly  transferred 
to  tbs  paper.  Tbe  obserratiou  an  taken  ttuongh  an  eye-piccv. 
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\T jicli  may  be  approafhod  tc  or  rei^edod  from  th«  fnme,  ncconl- 
ijg  to  the  ncale  of  the  ilravrlng  re<|uirod.. 

Roaalda'H  penpcctire-DiartiiDe.  pat«Dled  ia  England,  hat  an 
cye-ploce  and  an  amngeDieat  by  which  a  bead  tnTenlngin 
the  place  of  delinMUoni  b  made  to  confer  a  comcpondiHK 
motlOQ  upoD  a  penrll. 

A  penpectlrc-infilrument  for  drawing  the  ontlinee  of  anj 
ol^t  in  perapertiTe  m  Inventod  hj  Dr.  Clirittopher  Wren, 
about  1609,  and  U  di-tcribed  in  the  "  Abridgment  of  Pbll, 
Trana.."  Vol.  1  p.  326 

Fer-ipeo'to-graph.  An  instniment  for  the 
mecli»iiical  Jruwiiig  of  objects  in  purNiH-'ctive.  The 
object  is  placed  iu  front  of  the  eye,  which  is  applied 
to  a  small  hole.  A  movable  hiiigml  bar  is  so  adjusteil 
as  to  bring  a  point  between  the  eye  and  a  certain 
|>art  of  the  object.  The  bar  is  then  folded  down  and 
the  iniirk  traiiafcrred  to  the  paper.  A  series  of  suih 
QiarkR  afford  data  for  the  drawing  of  the  objecL 

Pes'sa-iy.  (From  the  Greek  pessos,  a  round  stone 
used  in  playing  at  checkers.)  An  instrument  in  the 
form  of  a  stntf,  ring,  or  bull,  made  of  elastic  or  rigid 
materials,  and  introduced  into  the  vagina  to  prevent 
or  remedy  tlio  prolajwe  of  the  uterus. 

Tlie  variety  of  these  in  very  great,  —  ling,  oval, 
globular,  horseshoe  shaped.  Made  of  gold,  silver, 
hard  and  soft  rubber,  ivory,  boxwood,  etc;  solid, 
hollow,  inflatable. 

Tiiey  may  be  classed  aa,  — 

A  rigid  body  pushed  into  position,  and  of  a  nearly 
solid  or  of  a  skeleton  form.  The  pn.ssary  of  Hippoc- 
rates wfl«  a  pomc^gi-anate  pierced  tlirough  the  core. 

A  ring  or  frame  whica  ia  supported  by  resting 
against  the  os  pubis. 

A  staff  or  finger  which  is  supimrted  by  an  external 
brace  or  truss,  and  enters  the  vagina  so  as  to  form 
a  seat  for  the  uterus. 

An  inflatable  ball  or  annuliis,  which  is  expanded 
after  reaching  its  sphere  of  action. 

ScTcral  Uada  are  thown  in  Fig.  8861 

a  [h  Frawr'*  pewry  of  banl  rubber,  baring  a  fop  for  the 
cerrix  and  u  RupporMng  bow  «hlch  poMos  down  the  posterior 
wall!  of  the  vagina,  tho  lower  portion  reatlag  upon  and  being 
inpported  by  ttM  torator  anl  miucle  near  Ui  attichment  to  the 

Fig.  8861. 


o*  publi.  The  entire  po«t«rlnr  or  ronrex  portion  of  the  bow 
mlits  the  artion  of  the  downward  tendeiiry  of  the  uterua  in 
the  cup,  while  the  bladder  punbca  the  anterior  wall  of  the  va- 
gina into  the  concaTltv  of  the  bow,  whirh  in  turn  1"  no  con- 
itrurted  thnt  It  rln.'ipK  the  part»,  nnd  In  thirehv  aided  in  keep- 
lug  itfi  position.  Knnni  U  provided  for  the  urethra  In  the  uotob 
■t  the  hnm  of  the  Inxtrucnent. 

b  \i  Hadgp'*  double-3  or  rtoKcd  lever 

f  1^  llodi^u'ii  horscHbne  peimry. 

'I  It  Cnnatit'*  two-wlufp^l  pessary  of  hard  rubber. 

r  li  a  globular  pcsury  of  iiil*er  or  glam. 

/,  a  ronraie  or  rup-!>liaped,  of  any  materinl. 

f,  a  Hng-Hhaped.  uiado  of  watch-«prlng  covered  with  gutta- 
pereha. 

A,  the  concave,  perforated  dlik  fomia  a  nippcrt  for  the  parti 


■ffKtAd,  whllp  the  lower  loop  affords  a  meMM  for  Ita  introduc- 
tion and  » Ithdnwal,  aa  aUo  a  lupport  for  it  while  tn  plan. 

I,  the  India' rubber  pecaaiy  cap-ahapcd,  with  a  heavy  enrved 
Hp,  and  it  aupported  by  a  splial  ipring  with  a  rod  atid  ring  lot 
extenull  attachment. 

j  li  Bannlng'i  uterine  lupporter  attached  to  an  abdominal 
iupporter,  a  curved  Soger  extending  up  the  uterus,  whoae  ra- 
vlx  roits  In  the  eiip  at  the  extremity. 

it  hi  an  InBatablfl  rubber  globe 

Fea'tle.  1.  Aji  implement  used  in  brayitig  sul>- 
stani'es  in  a  mortar. 

Iti  use  U  more  ancient  than  thnt  of  the  mill.  In  the  Bible, 
and  In  the  remain.^  of  Kgj'pt,  Nineveh, and  the  later  civlllstioni 
of  Qirece  and  Rome,  it,  in  connection  with  the  mortar,  wm 
a  tkvorlte  mode  of  Krimling  gnia  for  bread,  an  well  at  prrpar- 
Ing  other  artlcloR  of  food  and  medicine.    See  Bbcas. 

Being  analler  and  more  fra^e  than  the  mortara.  not  n 
manv  of  them  have  been  lacovcmd  from  tho  debria  of  anrloit 
civilWtloiu.    Bee  Uortas. 

2.  The  vertically  moving  bar  in  a  alnmying-mill. 
A  Uump.    See  Stamping-mill. 

3.  The  pounder  in  a  fulling-mill, 

Pe-tard'.  A  box  or  bag  fnled  with  powder,  used 
for  blowing  open  gates,  doors,  etc.  It  is  provided 
with  ft  slow-burning  fuse,  and  to  ])nHliice  any  con- 
siderable effect  Ehould  be  charged  with  at  least 
twenty  pounds  of  wowder.  The  effect  is  incn-aivd  by 
loading  the  petard  with  t>and-ltRgs  or  other  nvighta. 
A  shell  of  large  caliber  may  be  used  for  the  same 
purpose. 

The  effect  of  petards  is  nearly  proportional  to  the 
square  of  the  charge  of  powder  they  contain. 

Disks  of  gun-cotton,  designed  to  be  simply  at- 
tached to  a  stock,  drawbridge,  gate,  or  liarricade, 
have  lately  liecn  used  with  great  effect  upon  experi- 
mental stnirtures. 

Powder  or  gun-eotton  petardi  are  placed  tn  pndtion  for  flrlng 
In  the  manner  nhown  la  Fig.  8652,  In  which  the  pcUrd  ii  laid 
agalnil  the  atockade  which  It  Is  deaiml  to  breach,  reeting  opou 
tlmberf  to  give  the  petard  greater  rcalataoce.    A  dmplfl  w^y  of 

Fig.  8862. 


Piuud. 

holding  the  buntlnf^-ehnrge  to  (tn  work  Ii  by  a  diafrona]  brare 
Mith  it*  upper  end  holding  a  powder-bag  a^lnit  uc  banlHr, 
and  the  oUier  reftlng  In  a  Hight  depreniion  in  the  ground. 

The  Invenllnn  in  aH-ribed  lo  the  Huguenoti  in  1ST9.  Thon 
flrtt  UM'd  nire  of  metal.  In  the  *bi>pe  of  a  hat.  and  were  eai- 
ployed  tn  blow  up  gatec  or  other  barrlrm,  and  alao  id  eountn^ 
mine*  t«  break  through  the  enemy icallerle«>.  Tbe  petard  wu 
formerly  tlieU  to  a  plank  called  a  madrier.  Cahon  waa  taken 
by  lienry  IV.,  by  mean*  of  petarda,  In  1£80. 

Pet-cock.    1.  {Slfam-aigine.)    A  little  faucet 
Bt  the  end  of  a  steam -cylinder,  to  allow 
the  escape  of  water  of  condensation.    It  ^  8*3^ 
is  kept  oi)en  until  the  engine  is  fairly  un- 
der way,  and  Is  then  shut. 

2.  A  (fij(-cock. 

3.  A  valve  or  ta])  on  a  pump. 
Pe'ter<«liam.   {Fabric.)   A  heavyaml  Ai-a>ci. 

tine  woolen  poods  for  men's  oveiTonts,  the 

face  being  rolled  so  as  to  present  the  ap[wnnince  of 

tittle  tufts. 

Pe'tong.  {Alloy.)  Cliinese  white  copper;  an 
iillov  of  copper  and  nickel.  Pock/vug. 

Pe-trole-nm.  A  linuid,  inflammable,  bituini- 
iiouH  Hubstaiice,  com[>oseu  of  hydrogen  and  carbon. 

Among  the  diHtlllatee  of  petrolenm  are,  — 
Carbon  oil.  59°  B  nnd  downward 
B-miHr,  50=  to  04°. 
NnjAtha,  fi*"  to  70". 
Ga-'olinf,  "iff  and  upward. 

Ptrnffint  It  alao  one  of  tbe  products  of  petroleam. 
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Petnlaom  in  nrlotu  forma  ma  known  In  mo«t  remote  an- 
llqnl^.  The  VgypOtM  UMtl  It  In  embalming  ttn-lr  dead.  Thr 
Jem  employed  It  u  a  cemenUng  mBteii&l  for  tht.-lr  edifices,  koit 
the  Inh&blUiiito  of  duclent  Hemplib  coverrd  the  lower  ptirtH  "f 
tiuir  (iTolllngi  on  the  out^de  with  uphaltiun  In  order  U>  pn  - 
iorrc  them  from  the  dam  pacta  of  the  Burroundlnft  adi,  Th-' 
preeent  petroleum  wet)  of  Zuyntbui,  one  of  the  Ionian  IfiUad^ , 
mi  known  to  Horodotiu,  more  than  2,000  yean  ago. 

PUdj  :  A  bituminous  oil  \m  found  on  a  Rprtng  at  Arl^' 
■eQtlnaln  Sicily,  the  waters  of  which  were  tainted  by  it.  Tl>i' 
fnbibttaatg  of  tho  spot  collect  It  on  the  panicles  of  reedn,  i<i 
which  it  T?ry  really  ad.icroi,  and  make  um  of  It  for  bumini: 
in  lamps  as  a  lubitltule  for  oU ;  al«o  for  the  cure  of  itch- 
scab  on  bea-ttii  of  burden. 

Ho  renukrkrt  th%t  the  inOftmnia bin  material  found  at  Samogala  i 
mi  aaeS  by  the  lnh.iUtuito  to  defend  themaelTes  againit  the  ' 
army  of  Lucullui :  that  it  maid  boin  on  mter,  and  U  only 
eztingni-ihed  by  earth. 

In  Crawford's"  Kmbauy  toAra,'*  published  about  182S, 
app^uiN  the  follovitng :  "  Petroleum  wells  supply  the  whole 
BurniAn  E.npire  wltti  oil  for  L-unps  and  al»o  for  Mmeeiiog 
wooj.to  prottict  It  a^Qit  iosecta  and  pmicularly  agaiast 
the  ffhite  ant  It4  consumption  for  bumiag  li>  said  to  be 
unirorKvl,  until  It*  price  reachea  that  of  the  Bewmun  oil,  n. 
the  only  other  kind  ujied  for  Ismpa.  The  wells,  which 
occupy  a  npace  of  16  Mquare  miles,  xary  in  depth  from  200 
la  2a0  feet ;  t^o  shaft  If  squire,  not  more  thun  4  foet  on 
eich  aide,  anJ  is  formed  by  slaking  wooJcn  frames.  The 
oil,  oa  coming  up,  has  a  temperature  of  W  fuh.  It  1* 
Ihru  .ni  into  a  large  cUtem,  la  the  bottom  of  which  are 
mull  apsrtures  for  the  nqueoui  pirtit  to  drain  off,  when 
the  oil  li  left  for  ratne  tline  to  thicken.  It  is  then  put 
Into  iarise  eaKhen  Jars,  placed  In  rude  caru  drawn  by 
oxen,  and  carried  to  the  b.tuki  of  the  rirer,  from  whence 
It  U  sent  by  tntur  to  :iU  parts  of  the  emplcv." 

Ha  estlm  tt«>*  the  amount  innsporb-d  by  the  number  of 
boUt  en^ii^l  In  t'lie  tr^lBe,  their  awial  Ind,  and  the  time 
occapied  In  an  aTeriga  trip.  He  puU  it  at  iifit/Bf'OO 
pounJi  per  anaum. 

Jmmea  Young,  of  Olasgow,  undertook  the  rcQnlng  of  a 
mineral  oil  found  In  a  coil-mlno  In  Derbyshire  in  IHil. 
Hiring  cihauitel  hU  supply,  ho  turuej  hlri  attention  to 
the  di-itillation  of  a  sort  of  bituminous  shilo,  known  as 
bogheid  can  Del, from  which  he  extr^tud  an  oil  which  was 
an  excellent  lubricant  and  quite  well  aJtipt4Ml  to  Illuminat- 
ing pnrpasce.    His  salve  in  England  amountei  to  £100,000  In 
ISiA,  and  in  the  sime  year  a  roSni^rv,  operA^ne  under  his  pat- 
ent, w<u  establiihei  in  New  York  for  the  dUtillatlon  of  Nova 
Scotia  canoel-coal.    A  nnmber  oT  coiI-oU  f  icto- 
liea  were  Ronn  after  started  in  various  paita  of 
the  United  States. 

The  usual  procos*  of  coil  .oil  dLitillition  was 
by  placing  cannel-co:il  in  retorts  nimll'ir  to  those 
or  gu»-worluand  distilling  at  a  moderate  tem- 
perature. 

Natural  patroleum  hiLd  been  known  to  exist  In 
PeansylTinia  Ance  a.  date  prior  to  the  war  of  the 
lteTolutlon,andln  Ohio  anil  West  Virginia  it  w  is 
well  known,  but  was  consldorod  worthless  or  a 
nnlMUice.  The  use  of  Young's  coil-oll  led  to  the 
belief  that  the  natural  oil  might  hare  a  ralue, 
and  about  1957  efforts  vrere  made  to  bring  what 
wa)  then  kno'n  to  a  market,  and  to  discorer 
other  supplien.  As  soon  as  It  wss  found  that 
artcdan  welUi  In  the  oil-regions  would  furni.'ih 
crude  petrolenm,  thousand^  cf  wells  were  sunk, 
and  the  lupply  is  no.*  co.i!^  lerod  InezhawUltla, 
although  the  annual  proJucUoQ  fltKtnatiM  cotH 
ridenUtly  SeeO.L-wfLL 

The  annual  production  of  cm  Ic  petroleum  In  the  0nlt«d 
States  now  renche*  at  least  9  20,000,000,  and  In  Itji  rctlned  state 
it  has  a  Taluo  four  times  as  great.  Tue  export  of  petroleum 
■j>d  Iti  products  In  1372  was  orer  thirty  million  dollars. 

Fe-tTo'le-am-bara'er.  A  burner  contriTcd  to 
raporize  and  consnme  liquid  petroleum  fed  to  it  frotn 
a  reservoir. 

In  Tig.  3354,  tlM  oil  tmm  an  upper  tank  Is  admitted  to  the 
chamber  A,  where  It  is  raporiied, 
and,  Issuing  from  the  nonle  B,  is 
Inflamed,  betting  the  plate  £; 
this  Is  mippnrte.l  upon  tvo  arm! 
D,  which  roniluct  the  heat  down- 
ward and  maintain  the  chamber 
^  at  a  temperature  sufflrlratly 
high  to  npatite  the  o'l  Apertnrea 
In  the  plate  B  conduct  the  flame 
to  the  base  ofaTciwelplaccdabove 
it 

In  the  humer,  FIjj.  30'i.5,  the 
petroleum  from  a  n-serroir  A  Is 
peniiitted  to  fln.T  through  the 
pipe  which  i>  proTided  with  a 
conical  rp;tulatiniJ  valve,  and  has 
Vapor- Buratr.  a  horitoDtal  branch  containing 


wire  gauie  or -other  fllterlng  material. 

Thi»  roiKlurt?  it  Intn  an  nnoulnr  ivi-i-!«i 
>ijciiiuiiJiLii;  tUfT  tlLiiii>:'-i-b-i>"'U'C  C,  wLi.'re 
ir  i-  v.(]H.||/j,J- 

I'lji-  tii|iiir  |i'i'"->  liiin-iiiHin!  t]iri>ii|;h 
Itii'  I'll,!-  L',  IIU'J  la  jiiLjijHUhI  Uir4.iLi|!li  ii 
i'ii[Ji'iil  vu]\i'  J,  h\  nlilt'Li  llH  DiriiiiiilK  i-< 
ri'j;LibiHl.  K.  fJi,'  tiibt-  F.    At  thi.'  1'Xjt  ..r 

Cli  tuU'  f  1..  A  -liijill  li:  -..■Lk  li  [pL-ii- 

iiJijiljUuL  ii-  ].iiLmiL''l  ul  till.'  C!>iiiiii''i>ri-- 
lueiji:  of  tlik.-  ■iiwrniLLiij,  ill  riisliT  ri>  Ikiic  iiii> 
:i|i[ijinitii)i  Biitllj'ii-iiil.v  I.I  vi|".jriii'  rlii-  M 
i-<iiLkiJi{  ]rcivu  tlii>  fjljn'  /J;  wNhi  fljJ'-  if  cf- 
Tin  t,  il,  Jifi-iew  Lf  niiiliiiiml  bi  tin; 

Hbou!  pivctvUiuE  fmia  Uia  iLeHvcEor  H. 
Ait  fa  wgnrring:  tttBlwwtfapfci) 
M  Oraivli  tha  axMiw  tnlia  t/^ 


either  case  being  the  Hame. 
TANK. 


Iwi  *  pvr&raled  'bitiaU,  HWUbli  tt* 
Hanw  l|Lt«4ta  fafcnUoBa  at  Uw  imm 
or  Um  MbKtar  B-  Aq  addltfoaal  aqp- 

P0*tri)^l*«am-car.     Hue  lor 

tniii*|mt£i^  pct]«>i4  iiiii  iiL  bulk* 
as  in  thb  ttxamiiila,  -which  hu 
ihrve  tankri  braced  and  stayeil. 
Some  Imre  a  sinfrlc  ^I'litrHl  tank 
OF  a  tmiV.  aVit  tlie  Inick^^  iit  i-u-i^h. 
and,  tUdr  a^gregata  capauty  in 
Sue  alao  Oil-cah  ;  Oil- 


Fig.  8154. 


Pe-tro'te-tun-filtv.     One  Tor  retnoring  dirt 
and  foreign  mattur  fVotn  petroleum. 
They  are  of  several  Icinda. 

The  tank  with  filteriug  material  in  a  false  Irattom, 
which  acts  a.s  a  strainer. 

The  centrifugHl  tilt«r,  which  acts  on  a  similar 
principhi  to  the  sugar-tilter  shown  at  Figs.  1213, 
1214,  page  514. 

The  piston-filter,  wherein  the  piston  force.4  Iwfore 
it  the  foul  matter,  the  oil  eacainiig  through  the 
foraminona  folds  of  the  piston. 

-Fig.  8<ViT  is  a  piston-fllter.  The  oil  !■  admitted  to  the  veeael 
A  through  the  pipe  T,  and  the  Altering  pUton  E  \*  raused  to 
descend  ;  the  impurities  arc  forced  down wnrd  bv  the  piston  and 
collect  in  the  ftinnpl-shape.1  fnUe  bottom  M.  while  the  pure  oil 
poai^  through  the  piston,  nnrt,  collecting  above  it,  is  drawn  off 
fiy  the  cock  K.  The  impurities  below  the  piston  are  remoTcd 
through  the  cock  P. 

t'lg.  3A.Vt  is  nccntrifuenl  Alter  The  oil  is  placed  in  a  wire- 
gauie  ve*»l  C,  llneil  with  two  thicknesses  of  fibrir  between 
which  Invcr"  of  niterine-ptper  are  intiTposetl.  Rapid  rotntlon 
is  Imparteii  hy  mmns  of  the  axial  shnfl  A  and  geaw  /,  caus- 
ing the  purifled  oil  to  be  thrown  off  In  the  form  oT  ^stv  *'>^ 
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1^8667. 


Oa-FUur. 


norived  In  the  cylinder  F,  while  the  ImparitSM  an  ntalntd  br 
IhBUtoitnsmatwtel.  See  sIm  |M|a  UGO. 


Fig  8668. 


In  Kelley  and  Tail's  eontlotioai  dbtU-  Fix.  8G5SL 
latkiii  appantDB  {H,  Fig  380)),  oil  rrom 
the  tank  a  pasM  ttarough  the  [ripe  b  to  ] 
the  upper  retort  c  of  a  f«rie«  amnged 
within  the  Aimacfi  d  and  conuected  bj 
overSow-pipee  e,  through  which  it  enccee- 
ilTely  flows  Aram  one  to  the  other.  &Kam 
introdured  Into  theftimace  through  a  pipe 
/  entering  near  Ita  top  panes  downwaid, 
and,  bMomlng  supertaeaied,  enter*  tlie  re- 
torts tbrongh  the  pipes  g  g,  by  which 
Utey  are  Mffinected  with  the  upcast  btancb 
or  the  pipe  /,  causing  the  nporintion  of 
the  oH.  The  Tapors  pass  through  tho 
pipes  A  h  Into  the  chamber  i,  in  whkh 
n'aCer  from  the  tank  k  is  admitted  throogb 
roae  noales  In  the  fom  of  spraj-.  Tlie 
lighter  Tapors  pass  off  through  the  chim- 
ney /,  In  which  a  shower  of  water  fhun  a 
roK  noBle  serr e«  to  condense  tlwe  which 
are  loss  Tolatlle.  Wau>r  accumulating  at 
the  bottom  of  the  condeuGer  ■  passes  off 
through  tho  oTcrflow-plpe  m,  the  super- 
natant hydrocarbon  liquid  being  with- 
drawn through  the  pipe  n.  A  glaw  gtige 
o  at  the  side  of  the  chamber  Indicates  tbo 
bight  of  the  oil  and  water  contained  there- 
in. If  It  be  desired  to  rcetm- tho  oil  with- 
out the  use  of  steam,  the  cocks  of  the  pipes 
AareclaMd,nitb  the  exception  oribe  up- 
peimoM,  so  that  tbo  vapors  pass  upwaid 
through  the  seriea  of  orereow-plpes  «*  to 
the  top  retort  of  the  seriea  befim  tring 
dbcharged  Into  tbe  condenrer.  The  low- 
enuoat  retort  or  rotort»  ate  prorMtd  with 
<Uscluuge<oeks  p, 

Lockhttrt  and  Oncle**  still  (Ilg.  8861), 
In  whieb  J  Is  a  rertlcal  and  G  C  horbon- 
tal  sections,  has  the  still  a  surrounded 
with  a  hot-air  space  6 ;  it  is  healed  by  a 
plurality  of  fl  re-chambers  i  ct  c.dWided 
by  walls  e  r  e  f,  from  which  the  productd 

of  cnmbustion   pass  orer  bridge- walls   fric- '  = — 

d  d  d  d  before  entering  the  chimney  e  ;  .  J!"tZI^.lJ.  _!_ 
this  Is  proTlded  with  a  damper/  The  in-  Lamp  in'tA  Pnutiti 
terior  of  tbe  still  Is  protided  with  a  £tlr-  £Mni«r. 
rer,  shown  in  detsJl  at  C]  this  conidnts  of 
a  ring  A  earning  anna  i  t,  to  the  lower  part  ot  wlueh  anafcn 
kkm  attarbed,  whkh  nmow  the  (any  iedlniant  or  nddam 
from  the  bottom  «r  the  EtiU,  discharging  It  Into  a  pipe  Iqr  wUck 

ng.86ao. 


Centrifugal  FUUr. 

Pa-tro'le-um-fur'naoe.  A  ateam-boilfir  fur- 
nace constructed  for  bnnunff  jets  of  petroleum,  or 
ft  spray  of  petroleum  mixed  with  a  proportioned 
stream  ot  air,  sometimes  aocompanied  by  a  steam- 
jet 

In  some  casea  tbe  steam  under  piwaare  le  made  to  lead  In 
the  petroleum  and  atoiMpbarle  alrln  tbe  manner  of  the  Gif- 
fivii  ittjector  One  In  nse  in  Pari*  ban  an  <ril-dtetribut!ng  de- 
vice consisting  of  a  pipe  with  branches,  and  of  a  groored  grato 
along  which  the  oil  flows  after  dropping  flrom  thwio  tubes.  A 
wrought^rou  eiitem  contain*  the  supply  of  petroleum,  and  Is 
eonnected  to  the  (Ustrlbutor  by  on  indtn-rubber  tube.  The 
grtte  is  placed  Tertieslly;  tho  air,  piairin;  between  IIk  bani, 
snppllei  the  oxygon  for  the  combustion  of  the  petroleum  vapor- 
iaed  by  the  heit  of  the  Are.  Tho  petroleum  l.i  supplied  to  the 
mte  a  little  in  exce*^  of  the  requlraments  of  the  runace,  and 
the  surplus  dropi  Into  a  receirer,  and  Is  volatillied  by  tbe  heat 
of  tbe  nimaoe  anil  tbo  r  jpor  consumed. 

Pe-tro'le-um-lamp.   A  kmp  foT  bumine  coal- 

oil.    See  list  under  Lamp  for  varicHp^. 

The  lamp  (Fig,  8(159)  U  partlculariv  deidfmed  for  u«e  where, 
as  in  hot  climates,  a  strong  nrtifldnl  curmnt  nf  air  \i  pmdnred 
by  fans  or  punkttis.  Tlio  resorroir  with  ItK  chimney  d  Is  sup- 
ported on  a  holla  T  plllnr  f f,  and  Is  surrounded  bv  a  vhsdo  6  6 
covered  by  a  cap,  »n  thnt  acce™  of  external  air  1^  prcTcntert 
except  through  perforations  at  the  b!i.*e  of  the  pillar,  whlrh  | 

.'i?'"^''r"7°'  ^^^^^^  '°    "  Is  withdrawn  into  a  reeerrolr.    Tbe  anns       rotated  b?  a 

w  SJ^r.l'^  k"'.        ^  1""""*       <«■  Ut  of  geo»  I  w  »,  the  last  of  whkh  mimhf*  with  the  toethrt 
mote  In  number,  ha»e  flat  wicks,  but  may  each  fbtm  a  aagDient ' 

of  an  eliipw  or  circle.  D  U  a  (dpe  at  lop  ofthe  sHI!  Into  which  the  lighter  wpois  of 

Pe-tro'le-um-etilL  A  still  for  SRlJnratinc  the  dUUlIatlon,  naphtlw  and  benaino,  pa«s  dliT«Uv  when  the  talw 
hydrocarbon  produ,.t«  from  cnide  petroLm,  ete..  in  !  ^h^r-'Sf 
the  order  of  tlieir  volatility.  .  ^iT lighter  produeU  has  sensibly  diminished,  a»  nlTe  o  b 


KMty  am/  Thil'.t  Pctreleim- Still. 
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LodiAart  and  GneW*  PttroUum-Sim. 

opened  &nd  the  fanrler  producta  riM  throagfa  the  lower  end  oT 
the  pipe  p  >nd  pa.i8  to  ths  condeiuer. 

Rogcn'd  sttll  (Fig.  3)it2)  )■  deilgnod  to  perlbnn  the  Mries  of 
ftaclioiuU  dbtlllfttioDS  requlm]  to  aep&nte  the  various  prodnels 
ftolred  (Irani  hjdrocwbon  oIIm  bj  it  contlnuoiu  opemtloa.  a  it 
the  retort,  «hlrh  la  filled  with  liquid  through  the 
ch«rgiog-pipe  6,  and  bB>l«d  la  kny  suitable  maa- 
ner.  From  the  retort  the  Taporii  poM  to  the  eolumti 
e,  h&TlD|!  a  »prle4  of  com  part  men  ti  cl  e^,  etc,,  one 
RlxtTc  thv  other,  Illle'J  to  b  certain  hight  with  tho 
liqul'i  to  ba  dintillcd  bv  me.tna  of  a  pipe  d,  baring 
nlTefl  no  that  anj  nnmbor  of  the  oomputmeDta  nwy 
be  filled;  It  may  alio  be  lUeJ  for  drawing  off  the 
llqaid  when  iwqiiired.  flstheworm:  ItUanmMind- 
•d  b J  ■  tank  coDtaining  water,  and  Ir  connected  at 
one  end  to  the  pipe  f  and  at  the  other  to  the  pipe 
g' by  valred  openlnga.  The  lower  bendn  of  the  worm 
are  connected  bjr  pipe*  to  the  lower  cooling  wormi 
h  k' ;  eh«w  iripM  lutTe  TalvM  by  nhkh  tbe  fluhb 
condeniwd  la  the  uppoT  worm  may  be  diTCrted  Into 
the  pipe  I. 

Heat  being  applied  to  the  retort  a,  the  Tapor* 
erolTc,  piM  throngh  the  pipe  a'  Into  the  column  e, 
and  awend  succcMlrely  through  the  nrlooa  com- 
Mffanentu,  the  hesTler  portions  and  impurities  be- 
ing eondenaed  In  the  liquid  contained  therein,  while 
the  lighter  portions  pW  on  to  tho  worm  e,  where 
the  IcM  Toktlle  vapon  are  condensed  and  the  liquid 
U  drawn  off  Into  the  auxiliary  or  cooling  worms  hk'\ 
or,  If  it  la  deaired  to  run  the  liquid  or  aqj  pMtka 


of  it  bade  into  the  rolnmn  or  the  retort,  one  or  more  of  tho 
nlTM  of  the  worm-connecting  plpM  nro  closed,  and  the  liquid 
flows  Into  the  pipM ij.  Tiie  worms  h  h'  are  so  arraDged  that 
the  liquid  supplinl  Ibeni  may  be  of  diflereot  gntdes,  as,  ibr  In- 
stance, A  receiving  that  (Won  the  three  first  coils  of  the  worm, 
which  are  of  lower  grade  than  tbor*  condensed  In  the  next 
tbm  coils,  and  which  an  rccelred  in  the  worm  h',  and  so  on. 
When  it  is  deslrrd  to  run  only  the  hlgbesf  grade  of  liquid,  all 
that  is  condensed  la  the  worm  t  may  bo  run  back  Into  the  col- 
nma  or  retort  and  a^n  distilled,  that  vapor  only  which  la 
uneondensud  by  (he  worm  t  paitslng  OTi-r  through  tlw  plp«  g  to 
be  condensed  In  a  worm  eontalned  In  the  tank  k  \  or  only  tha 
vapors  wlilch  are  not  conlenBsd  bf  the  rIgbtJiand  torn  of  the 
'Worm  niaj  be  pMaed  over,  tbe  reminder  being  rBtunud  to 
the  retort. 

The  nwet  Tobtllle  vapors  may  require  piesnare  or  cold  artU- 
cially  produced,  In  order  to  condense  them ;  for  this  pnrpoee 
the  coll  In  the  tank  k  may  be  surrounded  by  ke  or  other  coding 
mixture,  and  pressure  applied  by  an  air-pump  arranged  towont 
either  as  aTacuum  or  pressure  pump;  any  remaining  uoeon- 
densible  vapors  are  nnlct]  off  into  the  air  or  burned. 

The  liquid  from  the  pipe  i  pasws  Into  a  water-trap  whkh  b 
provided  with  a  pipe  for  drawing  off  the  water,  tt  I  are  running 
pans  for  receiving  the  liquids  horn  h  K',  et«.,  and  m  list  main 
running  pan. 

Carpenter's  apparatus  (Fig.  3663]  Is  detilgned  tor  geneiatlag 
a  permanent  lllunilnatlng  gas  ftom  petroleum.  The  oil  fTmn  a 
Unk  C  Is  admitted  rhroiigb  a  valved  pipe  i>  to  the  boiler  A, 
when  It  is  volail'lced  and  conducted  through  the  pipe  A  to  tlie 
retorts  FF  F,  by  wlikb  the  gas  Is  superheated  and  ntndered 
Don-cfmdensible. 

The  amount  of  vapor  generated  In  the  boiler  Is  Indicated  by 
a  gage  a,  and  If  this  Is  In  excess  of  the  capacity  of  the  retorts  F 
the  iurfUUB  Is  conducted  Inti)  the  tank  E,  where  it  Is  condensed 
and  reconducted  to  the  boiler  A.  The  gas  from  tbe  retorts  F 
Is  then  pnswd  tbrongb  a  cookr  /  Into  a  purifier  /,  provided 
with  a  aeries  of  furundnons  diaphragms  eontalnliig  lime  or 
otherrabetance  for  abeorbhiglm  purities, and  L:  Dually  ncelTwl 

Fl^.  3662. 


fc 


□ 


□ 


□ 
11 


In  the  paometer  JC,  when  It  Is  retained  antll  required  for  use.  I  around  tt,  so  as  to  leave  no  rerfdnum.  This  vapor  Is  then 
.B  8  are  grates  for  bsating  the  boiler  and  retorts.  mixed  with  ordinary  coal-gas  of  low  illuminating  power,  and 

In  the  invention  of  OIney,  l$T4.  and  »t.  Jobn,  1874,  the  pe-  passed  slowly  through  a  h%hly  heated  retort  to  make  uenua- 
trotamn  is  vaporised  by  fleam  colli  in  the  atUI  or  tha  Jacket  1  nent  gas. 
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Still  for  ^auraiin^  a  Ptnnitntnl  Gn*  from  PrIroUum. 


Pe-trolQ-nm-atOTe.  Onu  in  which  thu  heat  is 
derived  fntm  the  burning  of  coal-oil,  usually  in  lamps, 
but  someCimtis  in  pans. 

la  Fig.  8061,  the  bnrnen  6  G"B"'tuve  iheet-mebil 
cbltDQeyi  and  mica  doora,  so  that  their  couibuBllori  uiay  be 
watcbed  and  regubil«d.  The  bottanu  of  the  boilvn  H  I  tiare 
pacuUarl;  ntupeil  chamben  iV  H,  la  expose  ■  largo  rut&c«  to 


Fig.  sm- 


Pe-tTo'le-Dm- 
tank.  Hec  Oil- 
tank. 

Pe-troUe-um- 
tesfer.  An  inBtru> 
ineut  for  di-t*-niiinin^' 
the  influniniabiiity  ol' 
illuniinatingoih,  or  of 
inllanininlite  matter  ill 
<.>on)pound  liijuids,  by 
means  of  a  tliemonie- 
tfi'  and  a  flame,  the 
thermometer  Wing 
applied  to  the  liquiil 
while  the  heat  is  ini- 


hamp-  Slave. 


the  hiwt.  Tbe  otcd  G  hw  removable  Tertlral  pirtlllonii  dlrld- 
iog  It  into  compartmeata,  each  of  wbich  may  be  hcatvU  Indo- 

fgndoDtly  la  caw  It  is  not  deairable  to  have  more  ttiaa  one 
urner  lighted. 

In  Fig,  3'tii6,  a  aerlea  of  oll-reforraln  are  arranged  between 
two  horliuntal  plate*,  and  may  be  turnetl  around  on  rollers  to 
M  to  prewnt  either  in  front.  The  Tapors  formed  o»cr  the  sur- 
Ibm  of  the  oil  in  CAch  reservoir  are  conducted  by  pipes  b  Into 
tbe  lower  part  of  the  chimney  B,  beneath  a  wlro-jinuie  dia- 
phragm, to  prevent  dinger  of  exploalou.    The  buruen  of  tbe 


Fig.  8667. 


parted  to  the  latter,  and  the  vapor  generated  by  the 
lieat  being  directed  to  the  flame,  so  a.s  to  lake  fire 
when  the  neat  riseu  to  the  point  at  which  the  liiiuid 
t{ive8  off  explosive  vapors.  The  iltnstnition  shows 
Smith  and  Jones's  (a)  and  Taeliabue'a  (6t  devices  for 
tliis  purpose.  Hev  also  Millochan,  ticjitember  5, 
1865 ;  Tagliabue,  Oetober  28,  1862 ;  Hartshora, 
June  29,  1869. 

Pet'TO-nel.  A  grade  of  cannon  in  some  services, 
(J-inch  bore  and  24-iK)und  ball. 

Pet'U-coat-pipe.  {Steam-engine,')  A  pipe  (a)  in 
the  chiuniey  (t/)  uf  a  loco- 
motive, which  conies  down 
over  the  ex  ha  u.st- nozzle  (c), 
and  conducts  the  escaping.' 
Kteimi  and  the  smoke  au'i 
bjMirks  which  follow  the 
induced  current  into  thi 
arrester  d. 

Pe-tunt'xe.  (fbnrc- 
lain.)  The  Chinese  name 
of  a  feldsjmthic  rt>ck  con- 
taining nil  admixture  of 
i[uai'tz,  and  used  in  CbiiiOt 
when  mixed  with  kaolin, 
for  makiiii;  }x>rcelain. 

Pew-c^alr.  A  seat 
affixi^d  to  tlie  end  of  a 
jHfw  so  as  to  occupy  ii 
part  of  the  aisle  uiwn 
o<xasioii  when  seats  in 
excess  of  the  pew  accom- 
modation are  required, 

C'aifijj-chain  are  sonii^- 


Fig.  SW>. 


Fig  3666. 


1 


 ^  ^  

Coal-Oa  Conking- SloM. 


Pitliroat-Fipt. 

times  used,  Itut  the  pfv-thnUr  is  a 
specific  folding-seat  attached  to  tbe 

IK'W. 

Pew'ter.  1.  An  alloy  of  tin  and 
lend,  to  which  other  metal.i  nre  soine- 
times  added.  The  lead  i.s  eonutimcs 
entirely  R-placed  by  other  metals. 

teserrolpi  are  within  sheet-Iron  reewl*  of  Inverted  conical  form,  i  It«  most  common  «»c  b  for  cheap  table-ware,  tankards,  bt«^ 
■d'tplc'l  to  recelT<>c'>nl(in^-Tcpse!s,and  provldcl  nith mica dnnm;  muiT'.  etc.,  thringh  It  Is  alM>einploye<I,  when  contninlng  a  little 
the  pmdnctii  of  combustion  niT  conducted  by  pipes/ /  into  the  copper,  in  making  liiv  muHcal  In^trnmcnt^ :  frnm  it  are  alM 
central  chimoey  B.   See  also  Fig.  1^,  page  681.  made  polishlag-laps  for  jowelen  and  other  article*.   The  plate* 


PetroUum-  Ttarr. 
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tnm  which  cbwp  niiiole  U  printed  m  ftvquentlr  mkde  of  pew- 
ter, the  DOtMl>elng  sUunppd  instcftd  orcut,a!i  hdono  In  copper- 
plate cngnrlng.  IV'hen  a  large  proportion  of  lead  In  niinl  it 
con«dtutea  tinman'*  Mlder. 

The  luua)  proportion  oflead  In  pewter  of  good  quality  Ix  fh»n 
16  to  20  per  cent.  Adv  exceu  over  this  tend*  to  impart  a  dull, 
blaiah  appearance.  Uardnesa  and  KinomufliieM  are  Imparted 
by  the  addition  of  a  little  copper;  by  xabittituting  antimoD}-  for 
the  copper,  bardneaa  and  a  ailTery  luster  are  produced.  If,  dur- 
ing tbe  procera  of  melting,  the  contents  of  the  pot  are  stirred 
with  a  strip  compoMd  of  equal  parts  of  dnc  and  tin,  or  a  lump 
of  doc  in  allowed  to  Boat  on  the  mirfkce,  tbe  formation  of  drow 
!■  prerented ;  hence  it  Is  said  to  "  cUudm  "  the  mufl. 

The  following  are  some  of  the  formulas  gtna. 

Common:  tin,4;  lead,  1. 

Better:  tin, 112;  lead,  16;  copper,6; 

Hard  pewter :  tin,  192 ;  antimony,  IS  ;  coppa,  t. 

Beat  pewter:  tin, 100;  antimony, IT- 

Aiken's:  tin,  100;  antimony, 8;  copper,  4  ;  blsmntta,  I. 

ManuCicturers  confiider  that  a  better  article  Is  produced  by 
nwlting  up  old  pewter  with  new  Ingiedlonts ;  4rben  thia  is  done 
■nalyi>&  alone  can  determine  the  proportlooa  of  each  metal  In 
the  alloy.   See  Allot. 

The  English  pewtemrs  ban  thne  rarfetlet,  pbut,  tr\fi*,  and 
Icy  pewter. 

The  pJatc-pewtar  has,  tin,  100;  uitfaiKMij,  8;  UHinitb,  2; 

copper,  2. 

The  lri/f<-pewter  has,  tin,  88;  antimony,  IT;  with  a  good 
deal  of  lead  occasionally. 

The  /ey-pewter  conrists  of,  tin,  4 ;  lead,  I. 

Some  inferior  varieties  contain  nearly  60  per  cent  of  lead. 
To  remedy  this  debMemeot  and  establish  a  nnllbrm  standard, 
the  Bnglish  Pewtorers  Company  attempted  In  1772  to  ivgulate 
the  quality  by  comparison  of  Its  weight  with  that  of  a  given 
bulk  of  tin ;  for  thie  purpose  a  button  of  pure  tin  weighing  1S3 
gntins  wu  employed;  a  similar  button  of /)Inl«-pewter  would 
weigh  1S3.  grains ;  otirijie,  1S51  grains j^uid  of /ey,193tEntlfii; 
equal  fntu  of  tin  and  le^  weighing  232  grains.  Thinr  xul«, 
howeror,  was  not  much  regarded. 

The  flneet  pewtur,  hequently  called  ti'it  and  temper,  Is  pro- 
dnceJ  by  adding  ttmptr,  composed  of  2  parts  tin  and  1  copper, 
in  the  propor'>lon  of  from  ^  to  7  poundj  to  mch  pig  of  tin  weigh- 
ing from  3o0  to  330  pounds. 

Owing  to  the  liability  of  lead  to  corrtMlon  when  eipoaed  to 
vinegar,  sour  fhilti,  etc. ,  the  French  govomment  app<dnted  a 
camnil«slon  to  determine  what  amount  of  lend  Is  admLvdble  in 
prwter.  They  determined  that  82  parts  of  tin  might  safely  bo 
alloyed  with  IS  lead.  A  standard  was  then  ailo^ed,  of  tin, 
83.5,  lead,  16.6,  Mith  a  tolerance  of  1 5  pir  cent  to  nUowfor  nn- 
intentional  errors. 

The  den^ty  of  the  legal  standard  bi  7.764. 

Pewter  Terete  arc  f4.*ihlonod  by  hammering,  as  in  tbe  case  of 
platM  and  dUhex,  or  by  casting  them  in  braxi  or  bronze  molds 
which  are  formed  both  inside  and  outxide  of  pieces  suitably 
locked  together.  Tbe  Inner  surdioes  of  the  molds  are  died,  or 
smieaped  with  gnm-sandaracb  and  white  of  egg.  The  cast 
piocee  are  then  chucked,  turned,  and  polished.  Soft  solder  Is 
uMd  fornnldng  the  parts.   SeeSoLDEa;  WanE-MirAL  Allois; 

MOOK-SILTER ;  BBITA^XIi-linAL. 

2.  A  polishing  material  used  by  marble- workers 
and  derived  from  the  calcinatioa  of  tin. 

Paw'ter-er's  Sol'der.  It  is  of  three  grades, 
termed  hard  pale,  ao/t  pale,  and  middling  pale.  The 
first  contains  S  x>^rts  tin  and  1  lead ;  the  second, 
2  lead,  1  tin,  and  1  bismnth ;  the  third  a  middle 
grade. 

Pflrwter-er'i  Tem'per.  An  alloy  of  2  parts  tin 
And  1  copper  ;  from  ^  pound  to  7  pounds  of  this  are 
added  to  a  block  of  tin  weighing  from  360  to  890 
pounds  to  produce  the  finest  kind  of  pewter,  fre- 
quently called  tin  and  temper. 
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Pha'oo-oTB'teo-tome.  An  instrument  adapted 
for  Kognetta  a  oi>eration  for  cataract,  by  cutting  out 
a  poi'tion  of  the  capsule  of  the  crystalline  lens. 

Pha'oo-plB.    {Surffieal.)    A  lenticnlarshaped 

scalpeL 

Pba'e-ton.  {Carriage.)  An  open  four-wheeled 
caniage,  usually  drawn  by  two  horses. 

Pfaan-taa'ma-«o'xl-a.  An  optical  effect  produced 
by  a  machine  aimilar  to  a  magic-lantern,  except  that 
instead  of  the  figures  being  painted  on  transparent 
glass,  the  ^lass  is  painted  bhtck  on  all  parts  except 
that  occupied  by  the  figures,  which  ore  painted  in 
transparent  colors,  and  all  the  light  transmitted  is 
through  the  figures.  The  image  is  thrown  upon  a 
screen  of  thin  silk  placed  between  the  spectators  and 
the  lantern.  By  moving  the  instrument  towards  or 
from  the  screen,  the  figures  are  made  to  diminish 
or  increase  in  size. 

Dissolving  views  are  produced  by  the  employment 
of  two  lautems  of  equsl  size  and  power,  so  arranged 
that  the  circle  of  light  transmitted  from  each  shall 
fall  upon  the  same  fmrt  of -the  screen.  A  {lerfornted 
plate  with  a  crescent-shaped  opening  is  adjusted  so 
that  as  light  is  admitted  to  the  slider  of  one  Inntem 
it  is  shut  off  from  the  other,  the  first  "picture  disnp- 
Maring  as  the  second  becomes  illuminated.  See 
DiSBOLViNQ  View. 

Phaa'ta-Boope.  An  instrument  invented  by 
Dr.  John  Locke  of  Cincinnati,  to  illustrate  some 
jibenomena  of  binocular  vision.  It  consists  of  a 
flat  board  with  an  upri|i[ht  rod  at  one  end,  with  two 
adjustable  thimbles,  like  those  of  a  retort-stantt 
The  upper  one  supports  a  card  with  a  slit  S  inches 
long  and  }  inch  wide,  so  as  to  admit  both  eyes  to 
look  through  iL  The  other  thimble  supports  a  sec- 
ond card  with  a  slit,  and  an  index  marked  acroas 
its  middle.  By  an  adjustment  of  the  second  card, 
a  pair  of  olijcGta  on  the  base-board  is  viewed  through 
the  perforations  of  both  cards,  and  by  viewing 
the  index  the  optical  axes  of  the  eyes  are  converged 
and  the  olgects  are  redn^licated,  and  eveAtually 
a  mei;ged  image  appears  in  the  central  position. 
Fkaniasmoscope. 
Pha'roa.  A  Liohtrouse  (which  see). 
Pha-xyii'KCKtoiiie.  {Surgieal.)  An  instrument 
to  scarify  inmimed  tonsils  and  open  abscesses  in  the 
parietes  of  the  pharynx.  It  has  a  long,  narrow 
blade  with  a  lancet  point,  inclosed  in  a  slightly 
curved  silver  sheath,  in  which  it  is  carried  to  the 
part  to  be  cnt,  and  from  which  it  is  made  to  pro- 
trude by  pressing  a  button  at  the  end.  The  blade 
is  retracted  hy  a  spring. 


Fhaeum. 


Phe'na-kuto^oope. 

Improved  by  Plateau  and 
Faraday.  "This  instru- 
ment, which,  like  the 
thaumairopemi  zeotrope, 
depends  upon  the  persis-  / 
tence  of  visual  itnpres- 
sions,  consists  of  a  cir- 
cular disk  on  which  a  . 
row  of  figures  are  painted  ^ 
in  a  series  of  attitudes 
such  as  would  be  con.sec- 
utively  attained  in  the 
progrras  of  an  action  j 
for  examjde,  leaping 
walking  Bwiramioft  etc. 
The  effect  is  to  inwliice 
the  appearance  or  actnal 
motion.  The  disk  is 
placed  on  a  handle  and 
rotated  by  the  finger  on 
a  nut.     It  ia  held  in 


Invented  by  Dr.  Boget. 

ng.aoe0. 
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front  of  th«  obserm,  the  face  of  the  toy  toward  a 
looking-glass,  and  the  figures  are  rieirud  through 
the  slits. 

Phi'aL    A  small  "bottle  used  chiefly  for  medicine. 

Fho-Dau'to-graplL  Or  p/toncgrapk.  An  in- 
strument, inveutt^d  by  Leon  8cott,  wliich  antoinnt- 
ically  records  phoDutic  sounds  by  diagrams  in  a 
manner  analogoos  to  that  in  which  the  indicator- 
diagram  of  a  steam-engine  records  the  preasare  of 
the  Rteam. 

It  proceeds  upon  the  premises,  that  articulate 
sounds  are  accompanied  By  the  expulsion  of  air 
from  the  mouth  ;  that  the  impulties  vary  in  pressure 
and  duration  and  in  the  suddenness  with  which 
they  commence  and  terminate;  that  different  sylln- 
bles  vary  in  rolnme,  force,  continuity,  and  ahnipt- 
ness. 

ProfiiMor  Barlow  t»M  *  ipekkliiK- trumpet  *boDt  4  InchM 
long,  tuTlog  ui  ordlnarj  mouth-pMc*  ooanMtsd  to  rt  tub«, 
whfch  baa  ma  end  expMulon  of  2|  IncbM  dlmmeter,  which  Ii 
COTBMd  with  a  membniui  of  itoU-botw'ii  akin  or  gutta*percli^ 
A  Bpring  ruts  gontly  ngilutt  tlie  membrane,  and  carriea  «  light 
arm  of  iijurolnlmn,  trtitcb  bolda  a  imall  aablo  bnuh,  Ibrailng  ■ 
marker  which  touchei  a  traretinK  itrip  of  paper,  restoring  tha 
Tlbrstlons  of  the  diapbroffm  which  a^raa  intli  the  cbMactor* 
latlu  furoe,  perilateoctt,  aoil  celerity  of  the  enundatad  SjUablo*. 
Sm"  Popular  Scicoce  Iterlew,"  Lonj^n,  Jal]r,lS74.  Al«o SilU- 
man'i  Jonmal,  Augn-t,  18Ti,  pp.  13:i.  131. 

Charles  A.  Moiej,  Maiuchusetts  Inntitute  Technologjr,  >U|{- 

Kiti  as  a  mode  of  Inoreoaiog  the  excurdoa  of  the  marker  to 
re  tbe  shorter  end  of  a  Icrer  I:i  coQtict  with  tlie  membrane, 
the  larger  one  to  oirr;  the  itf  le  or  nurker.  Th«  eOlBct  la  to 
magallf  the  motion. 

The  futare  of  this  Instrument,  which  is  at  present  Utile  mora 
thin  an  aeooatic  Uty  and  app  intna  fbr  the  lecture-room.  Is  un- 
detvr.'nlned.  It  would  bo  poxrible  to  no  connact  the  style  wltli 
elactrlcil  devices  that  its  esoursions,  both  as  to  distance  and 
continultr,  might  be  exactly  mpeated  at  any  dhtiuM  by  the 
telegraplilo  circuit;  or  the  diignin  int;{ht  become  a  record 
capable  of  transmissioa  by  tlw autojripMo  or  automotie  plans; 
or  the  la^trument  mljht  be  tnada  to  operata  a  ^pa-writer,  and 
BO  the  spoken  words  nil^  baoooM  a  leoord  printed  in  fwdlur^ 
letters  on  papor. 

Fho'no-fTaph.  An  instrument  in  which  the 
tracer  is  moved  by  the  vibmtion  of  a  circular 
stretched  membrane,  which  is  itself  excited  by  sono- 
rous waves  proceeding  from  any  sounding  body,  as  a 
bell,  a  diapason,  a  musical  instni:ncDt,  or  the  hu- 
man voice.  In  order  to  inteiiHify  the  impulaea  upon 
the  membrane,  tins  is  fixed  in  the  focal  point  of  a 
lai^  hollow  piraboloid,  truncated  at  the  apex.  Tho 
sounding  body  is  placed  in  front  of  the  paraboloid, 
and  the  receiving  cylinder  is  brought  into  a  convenient 
P'tsitionattheopposite  extremity  to  receive  the  trace. 
Alw  known  as  a  j^imautogmjA. 

Pbo'no-Boope.  An  apjmratus  for  testing  the 
qaility  of  musical  strings,  inveuted  by  M.  Koenig, 
iind  shown  at  the  International  Exhibition,  in  1862. 

Phos'phor  Bronse.  An  alloy  of  copper,  tin, 
and  phosphorus  capable  of  being  made  tough  and 
mollealde,  or  hard,  according  to  the  proportion  of 
the  sereral  ingredients.  It  u  rendered  bo  liquid 
in  the  molten  state  by  the  addition  of  the  phos- 

K'  orus,  that  it  forma  very  clean  castin,^.  At  the 
ndon  International  Exhibition  it  was  shown  in 
the  form  of  bearings  of  machinery,  cog-wheels,  guns, 
cartridge-cases,  wire,  and  tuyeres  for  blast-furnaces, 
hammers,  knives  scissors,  lunges,  locks,  keys,  bells, 
netting,  sieves,  wire  for  pit-ropss,  and  plat«  for  the 
sheathing  of  sea-going  ships. 

Hesna.  Lerl  and  Kuniel,  of  the  Tal  Benvlt  Mtckel-Works, 
netr  Uese,  Belgium,  haro.  for  a  number  of  years  pant,  been 
eag^d  In  milting  experiments  Ibr  tbe  purpose  of  fmproring 
broiues  of  this  kind  The  icaults  of  tbelr  esporimenta  are  thus 
summed  up  by  H.  Duma* :  — 

"  Tbe  color,  when  the  proportion  of  pboxpborui  ezreeds  one 
half  per  cent,  becomes  warmer  and  like  that  oT  gold  largely 
mixed  with  copper.  The  grain  and  fncture  approximate  to 
those  oT  steel.  The  eUstklty  Is  eooshlaiably  increased,  tba 
absolute  reristance  nuder  a  fixed  strain  twcomea  more  thsu 
doaUed ;  tbe  densitj  U  equally  Increaaed,  and  to  such  a  de- 
|rea  tbat  some  alloya  wn  wttli  tUAcultjr  (uocbed  by  the  HI*,  i 


The  metal,  when  east,  has  great  llaidity,  and  fills  tbe  nudd 
parfcctljr  to  tbe  amalleat  details.  By  Tarjing  the  do*e  of  pbos- 
phorw,  the  particular  cbanrteristlc  of  the  all^y  which  ta  most 
doiired  can  be  rarlcd  at  will." 

In  a  serlae  of  experiments  at  tbe  Royal  Arademy  of  Indastiy 
at  Berlin,  a  bar  of  pho»phor  bronse  (proportions  ofcaupaBetiU 
not  stated),  tried  under  a  constant  strain  of  10  Iocs  per  rqnare 
inch,  nslstad  408,230  puUs  of  tbat  amount,  while  a  bar  of  ordi- 
nary bronae  broke  bribre  the  strain  of  ID  tons  to  tbe  aqoaie 
Inch  had  been  attained  A  bar  of  phosphor  bmiae,  imdn-  a 
strain  of  10  tons,  reristed  862,960  bends,  wbDe  tbe  test  goii- 
metaj  broke  alter  102,660  beuda.  Another  bmt,  ttttti  onder 
a  strain  of  9  tons,  haa  realatad  IfieOflOU  bmda  «ilbout  bmk- 
Ing.  In  Austria  Use  (bUowing  eampatattn  tcrultf  hara  bun 
obtained :  — 

JJb$olutt  RtMiUaiite. 

Phosphor  bronae  .      .    SI  ,'98  pounds  err  rgoaTe  Inrb. 

Krupp  caat-steel .      .       .      72,2£S     "      >■  " 
OrdoRoce  bronie    .       ,      .  81,71<2    "      "      •*  ■■ 

Tbe  beat  EnglUb  copper  (beets  loft,  durluc  dx  months'  Im- 
mersion In  sea-w»ter,  0.068  per  cent;  pborphor-bronae  shitts 
but  l.lfiS  per  cent. 

The  composition  of  aeveral  alloys  of  this  clacs  is  |$nB  in  the 
Mlowing  table :  — 


Paige's  Eng.  Fat 

for  shnttilcg 
boilers,  etc. 

Ho.  1  

2  

8  

1  

For  casting  In 
molds. 

No.  1  

2  

8  

4  

Parke's  Eng.  Pat. 
(2,996  of  1667) 
for  sheathing  * 


Parice's  Bng  Pat. 

(5  of  ISS]  ftr 

wire  or  tube*. . 
Uvroff.U  S.  Pat. 

(A02.  22, 1871)  SO 
Lerl  ft  Kuntelt^.9 

<Hay  iZ,  ]S;i)92  6 


=  ^  £.1 J 


^  1  ■ 

J II 8 

■<  ■<  B  I 


96  8-5 

ec;i  »3n; 

C0  2-& 

fO  6  : 


6 
2 
2 
2 
240 
400 
4O0 


4'lSO 


102^ 

leo 


It 


S  IB 


1-U 


;i 


*  Phoaphoms  added  la  the  Flick  to  the  meltrd  copper. 

t  Phosphonis  addi4  In  the  Ibnn  of  pbosphuRt  of  copper  or 
till, and  while  tbe  alloy  iacoreRdwitharrdnringlajerofrsp- 
tion  east  In  cbllled  muds  fireared  with  petroleum.  , 


Plt06-pllor'o-soope.  1.  A  pliilnsophical  tor, 
the  "trap  to  catch  a  ^nnbeam,"  consisting  of  glass 
tubes  arranged  in  a  lx>x  and  containing  phoEphom- 
cent  substances,  as  the  (sulphides  of  Hnie,  btrontinm, 
barium,  etc.  A^'hen  this  is  exposed  to  the  sonV 
rays  or  to  the  light  emitted  by  s  gas-burner  or  buni- 
ing  magnesium,  and  then  removed  to  a  dark  JP^^i 
each  tube  appears  to  glow  with  light  of  a  difiemt 
color,  as  red,  blue,  green,  etc. 

Another  mode  of  displaying  this  prorertjr  in  ct-r- 
tain  substances  is  by  sproaaing  them  in  thin  fayere  on 
a  dark  surface  ;  these  may  he  fonned  into  any  fifsired 
fanciful  figures  or  reprt-sentatioiis  of  Datural  objects 
whose  images  may  olV*n  be  nmentrd  in  their  natn- 
ml  colors  by  a  judicious  selecti<m  of  the  |du»plio- 
rescent  materials. 

2.  An  instrument  devised  by  Becqnerfl  formwis- 
uring  the  duration  of  phosphorrscence  in  different 
substances. 

A  crystal  of  floor  spar  or  other  snbotance  to  be  examtetd  h 
placed  in  A  cage  a  between  the  two  perforated  scrms  b  r,  wblrh 
are  lotnted  within  the  casing  by  a  hand-cnnk  and  f^ariog. 
The  caaiog  has  two  apertnTca  on  oppai4te  sides, so amnnd  t^*^ 
the  nys  team  an  electric  light  behind  It  shall  not  pass  urooxb, 
bat  are  admitted  totheerystal  oncedurlngeachreTolntion.  The 
Interior  ■rnaoi  may  ba  lotstad  at  a  high  vrioclty,  wbcn,  tf  thr 
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nabstance  pomeraen  the 
property  of  retaiulDK 
light  for  Mijr  ftpprrcl»- 
bk  langtb  of  time. 
■AotphoTMcmicp  will 
ba  olMr««dai  U  pasaea 
the  aperton  opposite 
tha  «7e,  KQd  bj  bIow- 
lag  the  Vfllocltjr  of  Its 
rotation,  the  duratkm 
of  the  Inmiaoiu  ap- 
peaiaoee  may  be 
ttiDed,  tha  nomber  of 
molattoiu  the 
onok  baiiig  aieer- 
tallied:  (br  example, 
lir  thb  M  luraed  onaa 
imaweondiBiidfttndii 


of  Hum  iBDltiplTliiK  wheel*  and  pfnioiu  with  teeth  In  the  pio- 
pwtion  lOOXlOOXUlO  to  10x10x10  be  emplcQred  between  it 
and  the  scrnns,  the  latter  win  be  rotated  «t  the  mto  of  l/KN) 
timea  per  weond. 

In  thii  way  It  hae  been  fbnnd  that  many  lubetaoeae  pierl- 
onsly  thought  non-ptiosphorMoent  are  eapaUe  of  retdnlng 
light  Ihr  my  ahort  peilodii. 

PhoB^o-rna-^MUte.  A  poison  for  rata,  mice, 
riKichss,  etc. 

Take  8  onnees  of  conunoo  ataroh  and  ponr  over  It  1  pint 
of  water;  atir  and  tbon  pua  through  a  No.  00  alsTe  Into  an 
enameled  dUh  capable  of  holdiag  a  gjilon,  ami  add  1^  plnta  of 
water  sad  24  ounces  of  flour.  Mix  tboroughly,  introduce  2i 
fluid  ounces  Kly<'erine,  and  beat  an  a  sand-t>atb,  stirring  con- 
etantly.  When  a  pliuou  begtna  to  form,  take  it  from  the  Die, 
bat  con  tin  ue  itlrTlnK.  Aftor  a  few  minul«^  reapply  boat,  atir, 
and  aet  aaldo  tn  coed.  Mil.  6  oanoea  of  the  ploama  gndually 
with  8  ounceii  water  In  a  porcelain  measnro,  and  set  in  nnrly 
boiling  water.  Whon  hot  enough,  drop  In  2  drains  of  phospbo- 
roa.  Ifben  thla  has  fUwd.agltate  the  whole  thoroughly  and  In- 
troduce as  mac  hmont  phosphorus,  repeating  the  opentlonuntI12 
oancea  of  phoapboma  hara  been  added.  After  this,  thicken  thn 
phoaphork  emuUdon  wlch  more  of  tbe  reaerred  ptaama,  and 
Anally  lncorp<»ate  it  thoroughly  with  the  remainder.  Pteaerre 
In  BDull,  wtde-nwuthed  botttaa,  protected  frotn  the  air. 

Pho'tlos,  That  department  of  science  which 
treats  of  light.  The  terra  originated  in  the  United 
States  Patent  Office,  and  i»  there  applied  to  that  clas.s 
of  mechanical  inventions  embracing  lamps,  gas-liglit 
arrangements,  and  illuminating  apparatus  gener- 
ally. 

Photo-e-leo'trlo  Lamp.  A  aame  for  the  flee- 
trie  lamp. 

?lg.  8971  Illastrates  the  electro-magnetlo  aaftty-lamp  innnt- 
cd  by  UH.  Dunaa  ud  Benoit  fMfmlnen*  uae.  The  generat- 

rtg.  8371. 


Fkato-Stttric  Lamp  {BaxdoMd). 


I  Ing  cell  and  belli  are  Inclosed  In  a  esse  provided  with  a 
I  strap,  by  which  It  may  be  alung  over  the  miner's  shonlden. 
I  The  helix  wiree  psaa  through  Insulating  tuliea  to  an  llluminat- 
I  lug  eoll  within  &o  gtasa  lamp  cylinder,  which  prerentt  acccaa 
I  ofar».damp  to  tbe  ump.   See  BArm-UHF. 

Pho 'to-O-leo 'txo-type.  (Photography.)  A  pro- 
cess in  which  aphotographic  picture  is  produced  ill 
iflief  so  as  to  afford,  by  electro-di'position,  a  matrix 
for  a  cast,  from  which  impressions  in  ink  may  be 
obtjiiueil.    See  Photo-qalvanooraph,  etc. 

Pho'to-ea-graTlng.  1.  A  name  applied  to 
each  of  many  pi'ocesses,  in  which  the  action  of  light 
on  a  sensitized  surface  is  made  to  change  the  nature 
or  condition  of  the  substance  of  the  plate  or  its  coat- 
ing, so  that  it  may  by  processes  be  made  to  afford  a 
printing  surface  corresponding  to  the  onginul  from 
which  the  photo^pliic  image  was  derived.  The 
processes  are  divisible  into  Photo-iktaglio,  Fhoto- 

RKLIEF,  and  WOODBGBTTYPE. 

2.  The  photographic  process  is  also  nsed  for  ob- 
taining a  picture  upon  a  plate  or  block  for  subse- 
quent engraving.  The  value  of  the  process  consists 
in  the  quickness  and  the  fidelity  of  tne  picture,  lu 
some  cases  it  is  a  substitute  for  an  otfset  or  traoiiig 
process,  in  other  cases  it  aiibnis  a  means  of  obtnining 
a  picture  from  nature  or  from  a  model. 

In  Uila  relation  occurred  one  of  the  most  remarkable  patMita 
onncord  for  what  It  fitlkd  to  do;  that  of  James  Palmer,  Bug- 
:  land.  No.  13,78S,  of  August  28, 1661  The  object  waa  to  nee 
I  griallneaanTeblclefinrreceiringdvUaeationsof  ol^jcels.  1.  The 
I  ahect  of  gelatine  waa  placed  In  a  frame.  In  the  manner  of  a  pane 
of  g^v,  between  the  eye  and  the  object,  and  the  outline  of  tlm 
ob^t  wna  traced  upon  it.  "  Varioun  methods  of  redoclng,  en- 
larging, mnltlpljlng,  and  transferring  are  thua  obtained."  3. 
The  sheet  wa.1  treated  with  cbemicajH,  eepcclally  alum,  to  ren- 
der it  Insoluble  In  water,  In  order  that  wrl  paper  might  be  em- 
ployed In  taking  fhim  It  Impiceelona  to  act  as  trautlcrs.  8.  The 
detdgn  might  be  deeply  scratched  upon  it  in  mnnnerof  an  etch- 
ing, and  the  gelatine  used  as  a  copper-plate,  tbe  lines  to  hold 
Ink  which  fbmitbed  an  Impeaslon  in  a  press.  4.  This  Im- 
plosion  waa  to  be  tnasferred  to  stone  or  dnc  br  printing  by 
the  lithographic  process ;  or  to  copper  or  wood  (or  engrarlng 
by  the  usual  toobi.  6-  It  might  t>e  colored  yellow  by  bichromate 
of  potaah.  6.  It  was  to  be  placed  in  a  camera  obtcura  In  order 
that  an  Imago  miglit  be  thrown  upon  It.  7.  Tho  cngnired  gela- 
Oae  was  to  be  uvcU  as  a  matrli  fur  casting  or  electrc typing. 

Without  any  apparent  Intention  hen  were  sagge!tlons  of  a 
pkotogelaline  proars,  gtlatittt  lilho^aphtc-lran^rr ,  photoli' 
lhagraphv,  and  a  host  of  p/ioto-rtlif/  and  photo-itUagiio  pro- 
Mi.tcs.  He  needed  but  to  have  exposed  the  sheet  of  blcnro- 
muted  gclaUne  to  the  action  of  light,  and  tlien  applied  IiUt  waA 
water,  to  have  anticipated  all  tho  above  luTentlons  and  reached 
a  remit  which  would  hare  very  much  rurprlaed  him. 

In  the  CliandleT  procefa  oa  an  aid  to  engravlDB; ;  — 

The  surhce  of  a  polished  plate  of  copper  la  blackened  by  a 
sulphuret  of  potaseiom  and  coated  with  a  ground  of  resin,  wax, 
and  aulpliate  of  lead.  The  aur&ce  is  sensltlvd  and  an  image 
thrown  on  and  fixed.  The  lines  are  followed  by  an  etching-point 
or  graver  down  to  the  black  copper  turfhce.  The  plate  la  treated 
nlth  graphite  and  then  a  fllm  of  copper  deposited  on  It  In  a 
bath.   This  is  backed  fbr  printing.    See  Reuef-u\r  Pkocebb. 

The  following  proceea  is  adopted  for  photognpliing  on  wood 
for  engraving  purpoMV :  — 

The  box-wood  block  Is  flrat  dampened  with  water,  thm 
ivhltcned  with  enamel  from  visiting-cards.  The  dry  whitened 
Rurfkco  is  flowed  with  a  solution  of  albumen  made  with  the 
white  of  one  egg  and  10  ounces  of  water.  When,  this  ia  diy 
o<Mt  It  with  a  Altered  rolutlon  of  the  white  of  one  egg ;  water, 
^  onncoe ;  chloride  of  ammonia,  40  gtaina.  Dry  this  by  a  gen- 
tle beat. 

PrDpnre  a  solution  of  ether,  1  ounce ;  alcohol,  1  oanc« ;  gun- 
cotton,  8  grains ;  nitnte  of  allver,  80  grains  diivolved  in  aa 
small  a  quantltyof  vrateraspoerible.  Hixandallowtosettlefcff 
a  few  days,  protected  from  tho  light.  Flow  tbe  block  aa  pra- 
viously  prepared  in  the  dark  room,  and  dry  by  Bent'.e  tieat. 
Expose  under  the  nej^tlve  Ina  printlng-irame.  After  printing, 
the  lost  composition  la  removed  fW)m  the  aurfluo  of  the  block 
by  diasolTtng  In  ether  and  alcohol,  asriated  by  rubbing  gently 
with  a  soft  sponge.  Tbe  picture  can  now  bo  toned  and  Axed 
In  the  ordinary  war,  or  fixed  and  toned  at  one  operation,  hy 
the  hypo,  and  gold  bath.  After  being  allowed  todiy,ttlaiMiT 
for  ttifl  engraver. 

Photo-f^-van'o-graidL  (Photography.)  A 
process  for  producing  printing-plates  in  relief  b^ 
the  consecntive  actions  of  light  and  electro-(lf|>osi* 
tion. 

Aa  Invented  and  pnctked  by  Fretseh  In  1^ :  Take  a  pori- 
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photagnphtc  print  on  paper  or  ffl»m ;  carer  a  sheet  of  gtus 
with  blrhroniiued  gelmtlne ;  when  dry,  U7  tbe  pmltin  upoD  It 
tnd  expoM  lo  llgbt.  Dert-lop  by  ImniendnK  In  water :  wbvie  tha 
llghthiu  not  arted  the  RelHiloe  iiwelU  and  tbe  parti  where  the 
light  baa  arl«l  do  not  alMcirb  water,  and  are  lunkrn  relatiivly. 
nUia  a  mold  la  KUtta-iwirha,  which  Bivm  an  iDtatc'l'i-  I'ake  a 
plare  b;  treating  the  *ur&re  wUl)  fcraphite  follo  wed  by  electro- 
d^poiltlon,  which  t^yt»  a  matris  like  the  Kelatlue.  Take  a 
cauieo  electrophitB  frocn  the  mattix,  whkh  Kiree  a  plat«  to  b« 
printed  fmni  W  the  ordinary  pr1ntlng>preM. 

Par  mrta'tit  prnnmtntat\pn.  It  haa  Ihwh  nuggctited  that  tbe 
nirftco  of  a  metallic  object  l>clng  pollfbed  or  fronted,  a  flltn  of 
Iodide  of  rilrer  be  forrned  on  it,  and  ao  inmpt  from  a  nefcatife 
thrown  npnn  the  object  In  acaoera.  Being  plarad  In  an  electro- 
bath,  a  dcpo.<it  of  copper  take*  place  oa  tho  ptrti  eKponed  to 
light,  while  the  unexpnicd  pnrtu,  protected  by  the  shadowR  of  the 
negatWe,  rcreire  no  depoHll  of  copper.  The  otiject  i*  now  dried, 
etched  with  a  nolutlou  of  iulphuricicld,i<aturated  with  nitrate  or 
potB*h.  ThL<  attackn  the  RlUer  and  not  tbe  copper.  When  tbe 
■ilTer  la  corroJc.i  the  re<|ulred  depth,  the  copper  !a  mnoved  by 
aqua  nqjfla,  which  doee  not  affect  the  ailror.  Tbe  mrbce  pre- 
Tlously  prat«cte>l  by  copper  it  in  nlief,  and  caimqMmda  lo  tbe 
light*  of  tbe  ni^Mve,  the  dirit  llnee  tit  the  print,  for  hulHiM, 
from  which  the  orgaliTe  waa  obtained. 

Pho'to-gal'a-tine  Pro'oeM.  One  in  which 
gelatiue,  i)i-fi)aR'il  (chemically,  aautilly  by  the  bichro- 
lOftte  of  uotiixh,  is  made  to  ivcrive  a  photognphic 
iiinge,  which  may  become  a  printing-sarfkee  or  be 
tratisferml  to  a  stone  or  zinc  to  form  a  printing- 
surface  thi'reoii. 

The  terra  may  be  usi'd  to  (liHtiiigui^h  those  pro- 
cesses eniplaying  f^latinr,  from  thoM  in  which 
starch,  gtim,  as[>haitum,  etc.,  are  uard. 

The  proceMsea  are  various.  For  early  items  on  this 
subject,  see  GelatimR  FRtK'KKif.  See  also  Albku- 
TYPK  ;  HeLIOTYPE. 

Qtlaiime  Prom.it$.  a.  Ttw  drawlnit  or  print  being  In  Uim 
or  dota,  a  oegatlTe  on  ghwa  ta  vbtalnnl.  fnm  Ihla  a  t»liit  on 
a  Urn  of  bichromaled  gelatine  U  obtained,  and  tbfai,  after  nilta- 
bla  treatment,  h  tniKl^rredlo  atone  and  rolled  up  mrprintinf. 

Osbome'a  pmceM.   See  CMoTuLRHoa kaput. 

b.  A  phoingraphlc  poiitlTe  on  glaM  i*  placed  over  a  abeet  of 
talc  bearing  n  fllm  of  ijlchrootatlard  gelatine.    Thia  being  ex- 
posed to  the  liKht.throngh  tlie  Lilc,  tlic  gelatine  la  hardened, 
according  to  t)u'  Inten  Uj  of  the  tnaatnlt'ed  light,  iMvlng  un- 
altered the  parta  In  perfect  shadow.    The  fllm  Uiiig  washed  in  { 
hot  wattT,  ihc  unaltered  gelatine  la  dlnKilTcd  awuy-,  leaving  an  1 
intaglio  plate  In  gelatine,  In  which  the  depmwlonarorreapond  to 
the  light  pontons  of  the  picture.    A  ra-^t  Ibraiing  a  cameo  in 
metal  Is  ol^taincd  by  el««-tro-depwiitlnn  or  bv  a  prw,  frlring  a 
printlng-surftce  In  relief.   A  peculiar  ink  li  uaed,  ron!>lstTng  | 
of  gelatine  holding  coloring  natter,  the  d^rree  of  depreaalon 
determining  the  quantity  of  Ink  and  connequeat  depth  of  tone. 
The  WooVBLBT  PaocEsa  (whicb  nee). 


iicci>««ry  hrat  in  a  muffle.  In  the  second,  that  of 
TirHsie  dn  Motay  and  Usrecbal  of  Metz,  the  photo- 
((niiihic  ]iroof,  taken  in  the  oidinary  way,  but  made 
u.t  fuix'iblc  as  possible,  is  immersed  in  soluttonsof 
ntlier  nietaU  by  which  the  silrer  is  displaced.  If 
this  be  done  successively  in  several  baths,  with  ex- 
posure of  different  parta  of  the  deriee  in  fach,  ibv 
subsetjuent  pRH-eas  of  enameling  will  furnish  cont- 
spondnij^  varietieH  of  tint. 

Pho-to-graph1o  Cam'Ma.  (jf^ograpky.)  A 
chamber  in  which  a  sensitized  surface,  nsuallr  a 
glass  with  a  film  of  sensitized  oollodion,  is  exposed 
lo  the  actinic  action  of  light.   See  Photocraphy. 

Id  pbotognphk  openttkMU  dtdtnot  fbrma  of eaoMnaan  oaed, 
named  according  lo  the  eooMraetlao,  pnfpOM,  or  the  cmd- 
tiona  under  which 

tbe  picture  I«  be-  Fig.  SO. 

Ing  taken ;  puch 
are  607,  tvUotcf, 
and  UmoiKopie, 
fitld  and  Kmdio, 

twg,    ard  talar 
wnenu>,  etc. 

Flc.8S731aahn- 
canera,  an  earij 
and  yet  Tcry  use- 
ful ftmn.  Oocpor. 
lion  slides  lele- 
ecoptoally  la  tbe 
other,  to  regu- 
late tbe  sin  of  the  BcaCamtra. 
ioiai(e,wlitrb  bean 

«  certain  pfoportfan  to  the  triatin  diataorea  of  tbe  plate  ni 
the  ohjiN't  from  tbe  lena.  a  it  the  plate-liolder ;  b,  the  lees, 
bolder ;  c,  a  tack  adiuntmeat  for  focuK. 

Fig.  aetS  Ik  a  bf&OKKaBm,  In  wblrb  the  portkn  of  tbe 
chamber  hoJdlog  the  lens  c  aod  that  rooUlDlng  tbe  plate-boldrr 


Pho-to-gan'io  Dnw1n|t   A  pictnre  on  paper 
tbe  agency  of  light  on  a  sensitized  surfaco.    See  < 

PHOTOORAriir. 

Pho-to-glyph'io  Bn-cntv'lng.    See  Photo- 

OLYPTIC-KNtJliAVlXO. 

Pbo-to^yptlo  Bn-gntT'lng.  A  process  in- 
vented by  Mr.  Fox  Talbot,  October  2tt,  1852,  in 
which  a  design  was  so  produced  on  metallic  plates 
as  to  form  a  printing-surface. 

A  eolullon  of  gelatine,  1  part,  water,  40  parta,  b  mind  witb 
1  parta  of  a  saturated  tolutlon  of  bichromate  of  potnah.  Tbe 
nuztnn  ia  floated  over  a  plate,  firing  an  exceedlDgly  thin  film, 
and  allowed  to  dry  in  the  dark.  Being  expoaod  In  rODnecUon 
with  a  print  In  a  fMme  to  eunliglit,  its  anrlhce  )■  utrewed  with 
finely  powdered  copal  which  Is  rocltod  byt^aldoTheat  The 
plate  ia  then  etched  by  a  aolutlon  of  perehloride  of  pladnnm 
or  peiehktride  of  Iron,  which  attacks  only  the  parta  nnacted 
on  by  the  light.  When  a  aafflcient 
etebini 
after  cl 


■  an  anlttd  with  a  cmtnl  rigid  porliaa  tf,  l»  ezpnadbk  por- 
I  ttowfrft,«Weh«r>Uk«tlMfadlonor«aseeordean.andttaB^ 
penult  the  n^natmcnt  or  the  dlat>M«  Cf  Um  ]^te  ftnn  Oe  kot. 
Th«  ptate-hMdar  _por- 


.uufukiuv  ui  iiuu,  mutfju  oujj  me  pane  nnacica 

J  the  light.  When  a  aafflcient  depth  ia  attained,  the 
ng  liquid  and  the  ground  are  waahed  off,  and  the  plate, 
cfeaolng,  Is  employed  for  printing.  In  place  of  tbe  mr- 
hce  of  copal  he  used,  before  expoenre,  Ribrlc  to  cut  np  the  flat 
tlnU  hy  Interrepthig  the  light  and  enable  them  to  hold  the  Ink. 
Tbe  Inanity  of  the  prareas  dependa  a  good  deal  upon  tbe  ae- 
tectlon  of  the  Mlrent  which  dlieotTea  tbe  metal  without  eObr^ 
TCKMKe.  penetrating  tbe  unaltered  gelathw  and  pnventing  its 
dktorbaaoe  by  tbe  erolatioB  of  gas. 

Pb<yto-gniph-«-iuun'eL  A  procesR  of  trans- 
forming photographic  plates  into  colored  enamels. 
Two  methods  are  employed.  In  the  first,  introduced 
by  De  Camarsac  of  Paris,  colored  vitrifiable  powders  ■ 
are  applied  with  the  pencil  to  the  different  parts  of 
the  proof  on  glass,  and  the  whole  ia  raised  to  the  i 


tion  baa  alw  a  rocKlng  Tic 
aitjnatntenl,  ao  aa  to 
allow  the  ftce  of  the 
plate  to  be  bronght 
parallel  with  tbe  gen- 
eral plana  of  tbe  oUect 
being    coined.  Tbe 

EBat  adrantage  of  tbe 
llowa  la  the  compact, 
nean  tbe  device  for 
transportation  when 
collapsed  The  bed 
portion  Is  hinged  eo  aa 
to  be  doubled  up. 

Fig.  8674 1*  a  sterao- 
acople  ramem  used  fbr 
Iteld  work  wpedally, 
having  an  arrange- 
ment fbr  instantane- 
ona  oxpoeure  of  the 
two  lensta,  wbleb  ad- 
mit pencils  of  beam* 
to  tbe  plates  In  tbe 
binary  chamber.  Shn^ 
ten  are  placed  In  Ihiot 
of  each  tube,  so  ar- 
nagwl  that,  br  the 
touching  of  a  ^ring, 
they  are  slmnliasMMatr  rotated,  bfteglnc  fbr  an  Instaat 
of  time  a  bole  In  each  abntter  in  eorraapaodeoee  with  At  tarn, 
admitting  rajra  oTUi^ftBH  (ht  ol4iet  to  tba  mdAMi^  ~ 
IntbalntertGr. 


SUnmeopie  Camera. 
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f\g.  8ST6  b  a  Ibnn  of  capjlng  and  enluflnK  cudm*  hmrlnir  m 
reflector  a  for  directing  the  i*y»  Into  tbe  iDierior,  which  It 
vhown  espoMd  by  letting  dawa  tbo  door  fonulag  a  portion  of 
tba  «ide-  b  is  the  poaiUoD  of  tlw  oegatiTe ;  e,  of  the  leiu ;  d. 


Fig.  8875. 


of  the  MDiltlMd  p*per  on  which  the  pocitire  enlarged  print  !■ 
obtained.  TIm  DcgatlTe  and  lens  are  a41uttable  by  alliUag  lo 
the  chaml^er ;  the  paper-holtler  bj  the  bellowa  t. 

fig.  3876  la  a  rlew  of  a  solar  canien  ftrr  enlarging  bj  san- 
Ugbt.  B  Is  the  adju5tabte  partition  haTlng  a  central  apertaic 
at  wtikh  tbe  neoatlre  la  expoxed  to  the  rays  entering  at  liie 
window  b.  e  li  the  len« ;  d,  the  board  for  the  paper  enlHge- 
ineot. 

J.  W.  Otbome'a  copylng^amera  and  table  U  nntqae  In  the 
reipect  that  It  combine*  the  camera  and  Its  lupport  ciy  a  rigid 
and  penoanent  connection  with  the  plan-board,  upon  which  tbe 
obfect  to  be  copied  U  exposed.  The  whole  appantua  U  porta- 
ble, and  in  am  la  adjnatable  on  cMtera  for  horliontal  direction, 
and  by  a  rapid  acrew  fat  Inclination,  ao  u  to  eive  the  required 

KraaentatioD  of  the  plan-board  In  order  tluu  It  may  laJte  the 
ght  ftnm  the  aky,  and  not  from  iecondify,  and  uauaily  rer- 
tloal,  reHeetinic  nirbcea. 

fig.  3977  ahowa  the  Inetrument  aa  aeen  obliquely  from  Um 
back  of  tbe  plan-board.  In  lc<  tilceU  pceitlon.  Tbe  table  a  con- 
■lats  of  a  truaa-f^ame,  hinged  upon  the  ridge  of  a  truck  b,  to 
which  the  caatera  are  attached  In  u«e,  the  caatera  are  lifud 
from  the  floor,  throwing  the  weight  of  the  truck  upon  mbber 
blocka  d  if,  10  or  12  Indus  high,  the  oltlect  of  which  ta  to  cut 


fig.  3676. 


olT  TlbraUoQ.  Thii  la  done  by  morlng  a  handle  c  and  ntt<taet, 
which  by  meana  of  an  endleaa  chain  act  upon  ail  the  caatcra  at 
once,  either  in  nJaing  or  lowering.  The  truck  alao  c*rrle«  the 
step  of  the  double- threaded  aciew,  uaed  for  tilting  the  table. 
The  icrew  paaiaa  through  an  oacIUallng  out  in  ttie  table. 

The  camer*  ■  reata  upon  a  hollow  block,  which  lalaea  Ita  axla 
to  a  convenient  hight  aa  regarda  the  plan-board.  Cnllke  ordi- 
nary cameraa.it  conalataof  aalngle  trunk  permancntty  attached 
to  lea  place  at  the  end  of  the  table.  The  back  part  of  this 
tamera-bot  baa  a  rabbet  to  receive  the  fomsing-tent*,  and 
afterward  the  dark-aHdt,  or  ptatt-koidtr.  Tbt  otbti  cod  ii  cat 


ii'i/'irart  Tnpyijig- fTujniTO  End!  TWe. 


to  a  bercl,  and  liaa  a  double-flap  door  hinged  to  Ita  lower  edge,  |  clant  cleanaoe  Tbe  moUon  !■  effected  by  an  endlcM  iteel  belt 
ftir  tbe  purpOM  of  shutting  off  the  tight  until  all  la  ready  for  paaring  oTeramall  metallic  polleyB  at  either  end  ol  tlie  trunk, and 
the  expoaure  of  the  tcaaltlaed  plate.  The  berel  at  the  end  |  controlled  by  outride  milled  heada / on  a  abaft  paaalng  through 
atanda  ncariy  perpendlcnlnr  when  the  omem  ta  tllt«d.  Inside  i  the  pulley  and  acrona  the  box,  conTcnlently  preaented  to  tbe 
the  eamen-bos  la  a  sliding  Inx-hMrr,  moTlng  on  T's  for  ad-  I  opentor.  ThU  original  method  of  focuMng  t>y  thin  metaltia 
Jnatmeat.  The  Joint  ia  made  light  li^hl,  without  oocaalonlng  I  belts  baa  the  advantage  of  aflbrdlng  a  meani  br  npldand  poal- 
frirtlon,  by  a  brmd  atrip  of  soft  fUr,  let  into  a  shillnw  mbhet  tWe  movement,  being  flrom  hack-laab  and  yet  having  great 
around  tbe  leni-holder.  The  flir  oxtenda  amlnat  the  aldea  of  delicacy.  It  alforda  a  meant  for  rapid  idlnatment  on  either 
the  camen-box  and  perfectly  excludei  tbe  light,  katvlng  auffl.  mU»  of  the  problematical  focus,  enabling  the  eye  to  nie  It* 
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fimr  of  camparlton  uader  the  tnoat  bvonble  cIrcninitMioM. 
bo  metuurtuK-rod  e  It  Attaclied  temporuUj  to  the  lens-holder 
utd  dUee  through  a  notched  dlak  nl»o  remomble ;  Iti  object  k 
to  Indicate  the  poaltlon  of  the  leus-holder  or  ruawreit  to  an  old 

KilUoD.    The  rod  and  AStk.  are  remored  while  the  negative  Is 
ing  Diade.  The  pulley  i  and  belt  afford  a  meani  of  Mtiiutiiig 
the  poaitloD  of  the  ten*  while  watching  the  graduated  rod. 

The  plan-board  k  stands  at  right  angle*  to  the  plane  of  the 
table,  UwUuirtable  tongltudlDally  on  the  Mne.andean  be  flnnly 
clamped  In  nuj  podUoo.  The  adjustment  1*  by  a  steel  belt 
pauiug  oTer  palle;*  at  both  extiemltlee  of  the  table ;  the  pul- 
ley at  the  <nmei»  end  being  prorided  with  a  horlsontal  capstan 
arrangement  and  lerer,  so  that  tiie  poaltioD  oT  the  plan-board 
li  under  the  control  of  the  operator  wUle  iaqneUng  the  tDcu»- 
log  on  the  ground-Klaas  screen.  The  lotion  of  the  plan-baud 
oa  the  table  1*  fnoicsted  by  a  pointer  tnrellDg  along  a  gradu- 
ated snle.  The  plan-boanlGonriitsora  numberofoaiTow  slats 
atting  into  rabbets  on  the  inner  edge  of  itn  ftame,  each  slat  be- 
ing held  in  its  position  by  a  single  screw  in  Its  center  pveiiw 
Into  the  middle  bw;k-bar  of  the  traim ;  any  warp  oeeuntng  u 
tberefore  In  detail,  and  doee  not  aflect  the  generBl  plana. 

The  table  I*  always  brought  to  a  hoilsontal  poritlon  la  focus- 
ing, the  end  of  the  oamera-boz  being  covered  by  a  hood  under 
which  the  operator  staads.  So  placed,  he  controls  both  the 
poiitioDS  of  the  pUui-bo«ml  and  the  lens,  and  ban  the  ground 
glass  atmji  at  a  constant  distance  tnm  htm.  In  copying  at  or 
ne&r  ftill  scale  the  podtion  of  the  lens  aflect*  the  riae  of  the  pie* 
tnr*,  uaUnK  Uttle  change  in  the  sharpness  of  the  focus,  which 
bttaroperwon  Is  then  done  with  theplan-baard.  When  a  large 
ledaethMi  Is  required,  the  position  of  the  plan-board  affects  the 
itoe.aiidlfaefoousingledaDewlth  theleni.  ItwUIbeotwerred, 
that  the  lens  le  placed  Ikr  back  In  the  box,  nerer  advancing  to 
its  end  skTe  for  enlargetnenia  ;  it  foUowa,  therefore,  that  for  the 
ffi«at  mass  of  work  required,  the  aceidental  nye,  which  might 
otherwise  bll  upon  the  lens,  are  escloded.  This  obiect  is  bliv 
ther  aocomplished  by  a  rectangular  dlftpbrafm,  foiling  into  the 
berel  end  of  the  box  behind  the  door  when  the  latter  Is  cloeod. 

The  oonstructlon  of  an  Itistruntent  of  this  kind  must  be  rery 
exact,  so  as  to  maintHln  the  paralldlam  of  the  plan-board,  the 
lan*.baard,  and  the  ground-glass  screen  to  all  portions  of  the 
table.  The  first  Instrnment  of  the  hind  was  constructed  by 
Mr.  Osborne  in  1966,  for  the  American  Photollthompbic  Com- 
puH,  at  tbelr  iroiki  In  Brooklyn,  N.  I.  The  length  of  the 
toMalallfket;  wldtii.ltoti  ^u-lraMd,  4  X  6  M. 

nio-to-gnph^o  Cuii'e*ra^«tand.  {Photog- 
rapky.)   A  taUe  to  support  a  camera,  having  ad- 

"  ■  hi  * 


nit.  aeso. 


juHtiuents  for  night 
and  inclination,  and 
obtaining  its  lateral 
l^jiutmeatB  bymov- 

n|.8B79. 


tSatographie  Camtm-Sta^ 


ing  about  with  facil- 
ity upon  casters. 

Fbo-to-gr  ap  h' lo 
Chair.  {Photogra. 
phy.)  A  chair  arranged 
forposing  a  sitter.  The 
example  shows  a  back 
vertically  adjustable, 
and  a  head-rest  which 
works  through  an 
opening  in  the  chair- 
back. 


Pho-to-gi^ldl'lo  Cnf  ter.  (Photoffraphy.)  An  in- 
atniment  for  cutting  the  mai^na  of  phot<^puphic 
prints.  It  is  a  substitute  for  trimming-scifisoni. 
The  example  consists  of  a  die-punch  worked  by  a 
lever  from  below  two  metallic  plates,  perforated  in 


Ftiotogr<g>kie  JMnt-CiUtm'. 


the  form  required  for  the  photwraph,  which  is 
placed  between  the  plates  with  the  foce  upward. 
Pho-to-graph'io  Head-rait.  {Phatograpkg.) 


De-  868L 


A  fratue  with  adjust- 
able and  extensible 
rods  for  tiie  support 
of  the  head,  anns, 
or  other  parts  of  the 
person,  to  hold  them 
rigid  during  0})era- 
tions. 

Pho-tOHiraphlo 
Mi-orom'e-ter. 
A  system  of  opar|ue 
or  transparent  lines 

Shotographically  re- 
uced  from  a  aeries 
of  lam  and  well- 
defined  lines  im- 
pressed mechanical- 
ly or  otherwise  upon 


the    object  from 
which  the  photo- 
graph is  taken,  and 
placed  in  the  focns  of  the  eye-glass  of  a  telesctqie  or 
micrometer. 

Pbo-to-gnph^  Ptlnt'lng,  (PIMcvnwAp.) 
The  process  of  obtaining  positives  on  sensitized 
paper  from  transparent  n^atives  by  exposure  to 
lignt  in  a  printing-frame. 

Paper  treated  with  certain  salts  of  silver  darkens 
on  exposure  to  light  If  certain  parts  of  such  paper 
are  shielded  or  screened  from  the  Ught,  these  )»art8 
will  remain  white,  and  the  remainder  will  darken 
and  form  a  picture.  This,  by  protecting  certain 
parts  and  allowing  light  to  act  on  others,  is  irhat 
the  photographic  negative  does.  When  the  picture 
has  oeen  uius  foi-meC  it  requires  to  htfited,  to  pre- 
vent the  farther  action  of  light.  See  PBOToaSAPUT; 

PrINTIHO-FBAME  ;  SiLVER-PEINTINO. 

Flio-tog'ra-phom'o-ter.  An  instrnment  for  de- 
termining the  senaibility  of  each  tablet  employed  in 
the  photographic  x>rooes8,  in  respect  to  the  aoooont 
of  luminous  and  chemical  radiation. 

Pho-tog^ra-i^iy  The  art  of  prodndng  pictnrcs 
of  natural  scenes  and  objects,  or  of  copying  deline- 
ations and  multiplying  them,  by  the  agency  of  light 

Photography  depends  upon  the  ehemkal  ormolecalar  chanjRs 
wbldi  the  rays  of  light  elfect  or  excite  in  certain  subetaorea. 
It  Is  now  known  that  a  gnat  nmnbnr  of  bodies  are  pkoto-rkrmi- 
caily  lenaitm  In  a  greater  or  len  degree,  but  some  of  the  salts 
of  Ji/iwr,and  of  rhromre  acid  in  eonjnnctlon  with  organic  mat- 
ter, are  preeminently  so.  and  am  need  practteally  to  the  excln- 
siott  of  all  others. 

The  foet  was  noticed  by  the  akbentsla,  that  Aeni  *i2«tr  (fosrd 
chloride  of  ■llTeT)euflered  dieooIoratJon  by  exporarelo  tbeeao'* 
rays ;  but  the  Potmranian  chemist,  Sbeele,  In  1777,  was  the  fli«t 
to  consider  philosophkslly  the  arften  of  tukUgkt  Mpe»  crrte'S 
tompoundi  of  tilvr,  and  espeeWly  to  draw  attenOiwi  to  0» 
activity  of  the  tnoltt  a»d  Uim  mgi  as  empand  wUh  tba  test 
of  the  spectrum. 
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HMw,  In  IBDl,  prored  the  asliteiwe  of  dark  royt  beyond  tAc 
cfofd  tnd  o/tMt  vuibU  tptetrmn,  bj  the  poww  they  poMtMed 
tt  Maehenhn  chloride  or  sllTer. 

TollHton  also  pnblUhed  aonw  experiment  on  the  chugM 
which  l^t  pfodueed  In  gimt-guaiatmn,  comdiamlng  Hltter'i 
Tlewa  u  to  the  eeUTlty  of  tnvUible  nyt. 

Wedgwood,  the  gMt  potter,  wm  the  tint  pwson  who  made 
any  attempt  to  dm  sunlight  for  (opting  or  ailmtatitig  objatt. 
In  1802  he  eoatiibnted  a  paper  to  the  Jonmal  of  the  Boyal 
Inadtutlon  of  Eogland,  enUUed  "  An  Aoeonnt  of  a  Method  ot 
eoftjring  Palnttage  upon  OUm,  and  of  making  PioBlaa  bj  the 
AaMWjr  of  Ucht  npoo  NltnUe  of  SUnt ;  with  ObaemtloQi  by 
HTDan."  BsuMlwhltepftperorwhlielaatiiwimdMaaedwitli 
•  BolaUoQ  of  nltiate  <f  sllnr,  dried,  and  kept  Id  a  dwfc  ^aea. 
TUi,  on  being  eipoaed  to  light,  paHed  through  dUEsnBtttiadai 
algnf  and  brown  and  became  at  tongth  neariy  black.  When 
the  eudow  of  any  flgura  le  thrown  npon  inch  preparad  enrAoe, 
KtMnalu  white  while  tlw  azpoaed  puts  become  dark,  thanlbfe 
a  painting  upon  ghui  or  an  engraTtng  lued  aa  a  mumd  aborc 
•ueh  pieparad  papar  or  leather  ein  a  oopy  the  lawn  ti  the 
■ipwunpond  deagn  aa  te^rda  Ught  and  shade. 

The  tanagea  given  by  the  oamera-ohscaia  DaTy  trand  to  be 
too  Mnt  to  prodnea  aa  albel  npoo  pi»pw  prepared  with  ^tnto 
of  allvMr,  bot  Uie  Mtar  mitrmopi  waa  naed  with  wmotm.  All 
the  pleturea  made  in  this  w»y  had  to  be  eaicAilly  pnwrrad 
from  daylight,  or  the  whole  aarfcee  would  blacken,  aa  a  nccaa 
M17 floaaaqaaoee, and  naUlMr  Wedgwood  nor  DftTymrorer- 
SUM  tUi  diBouUy,  or  fmiid  meua  to  Jbe  such  photograph* 
and  mdar  thean  pormanenL  To  Wedgimod,  howefer,  nnirt 
be  aeoorded  the  hcmor  (tt  harlDg  b«eci  the  flret  to  prodooe  a  pAo- 
ivrmfc.  In  the  artiatle  and  tccSnleal  mam  of  the  word. 

w.  TnoMM  Toons,  the  originator  of  (ho  nadnlatory  theory 
BfJIIgt^pabHahad  b  18M  nma  ImpoMaat  watawhw  on  the 

iB  180e!^y  Losaae  and  Th«iard  made  tlM  emeediogly  ni- 
nabte  obterritkin,  that  a  mlxtare  of  eUorint  and  kfdn>g*»  did 
nut  eambhu  in  Uu  dark,  whereea  In  dlffosed  daylight  they  did 
■0  rapidly,  and  In  ranHgbt  with  enlaalan. 

Btawd,  in  1812,  made  a  eompnfaeulTC  and  nlnaUo  nriaa 
of  Innatincions,  which  wai  rsportod  on  by  BertholM,  Chap- 
la),  and  Uot,  acting  as  a  eomtnkrion.  By  Qiom  thaeolavem*- 
■attons  WMB  Srst  reguded  aa  coosltttag  of  cotor^  taior^, 
md  dumkal  rajn. 

In  18U,  Joseph  Nleephore  Nlepee,  of  Ghaloo  tn  tba  Baone, 
directed  Us  attentkm  to  the  prodncUoa  of  frmantnt  piettmi 
byUght.  He  eipcrimanted  prtvateW  Ibr  naay  yean,  and  In 
uK  pwsantcd  a  paper  to  tite  Boyal  Socie^  of  London  on  ttie 
•nUeet  oT  hb  innntloni  bot  as  he  kept  hi*  method  secret,  tt 
eoald  aot,«M<»dlng  to  Ifaeir  laws,  be  reeelTed. 

Nlepee eailed  his  prooeas  Hriiogmpky.v^  some  spedmens  of 
Us  mC  on  plated  ooppar  and  pewter  nlataa  an  rtill  pwesnredln 
tbo  BriUah  Homui. 

TbasanJtlTo  sobstaiteawlttt  which  NIapuo  wortsd  was  wptoi- 
AtMi  ntao  called  hitamsD  of  Jndna,  the  noiarinUi  Hopefdea  of 
VhMi  he  Mpeors  to  bar*  dboorwed.  Be  pmneailin  by  prepar- 
ing a  aohtttoQ  of  the  mineral  pltoh  la  eestnHal  oil  of  bTcnder ; 
with  this  he  eoatad  a  plate  of  metal  or  glass,  and  when  the  Tar- 
nish. BO  applied  was  Aiyjb*  as  posed  it  under  an  engiaTlng  or  in 
Iha  saiBSfSrohaettra.  The  aeun  of  BunllgU  fcr  many  lunus 
was  nacassaiy  beftwe  Oh  btent  imago  was  fit  for  tUvtupinfit, 
to  socobsbIUi  wUab  ho  used  a  aolTent  (eooalstlng  of  e*t  la^ 
tmdtr  and  naphtha)  Ibr  the  uBSUDiwd  portions  or  the  coeitlng. 

By  tfattnwnt  with  this  msostranm,  Uio  irfetun  made  Its 
appeanaca,  the  lasolnUe  portion*  of  the  tdtnmea  teprewotlug 
thalights,and  the  snrbee  of  the  plain  the  shadows  of  tbo  do- 
rfgn.  A  floal  waihlng  wUh  water  wu  oasd  to  remore  the  traces 
of  the  aolTCnt  *hkh  oorered  the  plate. 

The  work  of  this  ezperlmsntH,  Judged  by  our  present  staod- 
ards,  was  doubtless  crade,  but  It  la  probikUa  that  tbo  iwuHa  he 
fealty  aimed  at  were  not  luolted  to  the  maUng  of  photographs 
alone,  bnt  extended  to  the  pioduetlon  of  *ti§rantd  or  ttAed 
plaUs/or  pnntinf  pmfna,  aa  sodsoTW  which  Justlfled  bbn  in 
eODtlnaIng  the  use  of  asphalton.  It  Is  alao  worthy  of  lemarfc, 
thit  hlf  dIscoTCrlea  tmned  the  baals  of  a  long  seilse  of  tiUs  In 
the  direction  of  ;iAa(o-«Mgninag  by  Us  nephew  mqice  de  St. 
Tfctor  and  othws,  at  a  compatatlTely  r«>«n{  perted ;  and  of  the 
earlieet  pkuolilkograpkie  proceu.  In  18&2,  that  of  LcDMrder, 
BarioswUL  and  Leteboois,  woAlng  conMntly.  From  anothw 
point  of  new,  woanJostUedlnaeeoidDctalm  thUi  plaecaa 
o  plotMer,  becMse  his  picture*  mlg^t  weli  be  legardad  as  sorteii 
prbitt  ia  daanileal  eosnpodtloB,  and  as  oertalnly  pomaBsnt; 
■serillng,  tm  this  isapael,  ordlnaiy  |riiota«rapba,  and  nnUng  | 
wHh  the  f  Bsrt  dsvelopineahi  of  the  phtSographlc  art  of 
present  iaj.  No  other  atlMupt  at  the  MprodncHon  of  carbon 
print*  was  made  for  thMy-Uve  yfars  after  hki  time. 

In  1829,  IL  Nlepee  aiaoelated  Mmaelf  with  H.  Dagwm,  and 
no  doubt  contributed  muoh  to  the  letter's  beautifid  process. 

In  tita  year  1834,  Mr.  fox  Talbot  began  the  InTesttnthms 
which  flniliy  resulted  In  a  raluable  working  process.  On  the 
SUt'Janoary,  1RS9,  Mx  months  prior  to  the  pubUcatlon  of  H. 
Dsguerre'a  procaet,  Mr.  fox  Talbot  eommnnleated  his  photo- 
graphic dUcorerios,  and  In  the  follnwiog  February  he  published 
a  desarlpUon  of  his  method,  to  wiiicb,  as  afterwards  peribcted, 
he  gave  the  name  of  raloiype.  He  prepared  a  sheet  of  paper 
with  iodiiU  0/  sUmr,  by  treating  It  altematrtywith  solatioos 
of  nitrm4  <tf  titmr  and  ioduU  <ff  polosriiMt.  When  diy,  and 


Jnst  before  use,  ho  eorered  the  snrftco  irith  a  •elnllOB  ofnfMM 
of  nlMT  andgaJ<iea«itf,  and  drleditafdn,  by  wUeh  mcnaalw 
greatly  enhanced  lis  ssmsWTOMas.  A  ntn  Driaf  expoinw  of 
paper  so  prepared  to  Ught  prodooed  an  ethct  wfakih,  tbongh 
Utont  and  Imperceptible  to  tiMcyo,  was  yel  ■naoaptlbie  of  oo- 
relopment  by  a  teappUeatlon  of  the  gaUo-nitralt  oj  littfr  to  tha 
surflM*  of  ttie  sheet.  When  the  picture  produced  hi  the  comiCB 
or  nndn  a  drawing  or  engraTing  was  (bus  Aortearrf,  It  was 
wuhsd  withnsoliMon  of  Iromm  ^jmmuAmi,  tlia  eflbettrf 
wbichwaatoabqtaUftithiretamaodBatatVfc  Itwaathaa 
washed  in  water  Mid  diM. 

A  pkougr^  so  obtataMd  waa  naeawtBy  a  Mgarirs,  bat  Mr. 
lUbot  recognised  the  tanportaat  flMt  tiMt,  Iqr  Um  rimnle  ezpoo- 
are  of  his  caiotypa  paper  under  snch  a  nagalhe  and  Its  anbso- 
qoeot  darchq^Bont,  any  anmbar  of  ^ssftiM  prtuti  oonid  bo 

^1llKTlil6ot  WB  am  themflm  liidrbtod  for  a  mtbod  of  ar. 
TCSdnf  photographte  action  and  jSziag  Ow  Image ;  Ibr  tha  coo- 
eaptkm  and  ptodoction  of  a  Mtgattet,  and  the  sutoequsBt 
pnMing  of  positlvo  prints  by  light;  and,  above  all,  fbr  tbodbf 
coToy  d  the  wooderftil  dre4iopmmt  of  the  latent  Image  by 
gaUie  aeitt. 

lU*HoosM,M«boT»  glTon,  was  greatly  innrOTsd  17  Unaiir 
and  outata,  bnt  our  maee  doea  not  permit  of  detalla. 

In  Januaij,  Uli,  Uw  annoancement  of  Dagoerre's  luTentioii 
was  made  to  the  world,  but  no  dascrlpthat  was  glrcn  nnUl  the 
July  following, wbsn ablll  was paMedln  the Ireneh lagUatnre 
gimg  hfan  a  panrion  of  6^000  franes,aiid  4X00  fhutca  tolsldoco 
N^MO,  tbeaun  of  H.  Jcaeph  Nlcaphore  Niepco.abora  nanttaud. 

11m  pictures  were  prodooed  on  nlrrr  plot**  or  upon  itieei- 
cDpper  plated  with  sliTBr.  The  suffoeo  was  tOt  dianed  and 
poUshed  with  great  care :  It  was  then  o^caad  to  tha  fUMMS  of 
dry  Mduw  unot  a  fllm  or  toA'ifs  o/'siiwr  was  produced  upon  Its 
Ihoe.  When  the  proper  amoont  of  todiwtkm  was  obtaload, 
known  by  the  color,  the  plats  was  tnasfonad  In  a  laHable 

^^.^  .IM.  tj.  f  ~"~-'^-^>'— "~| Ml—  iTfil— it  111  thm  faiwM 

of  the  InstnuueBt  to  the  imnlnom  nanatinns  Maring  from 
external  ob}ecia  through  the  Isoa.  After  a  auttdent  time  the 

eito  was  carried  back  to  a  darkened  room,  and  there  expoaad 
abozofsuttaUacoMtraetion  tolli«/binss4^mcmwy,eTap- 
oratlngatalawtemMBtave,franl4(rtolT(PFah.  TUstrsat- 
UMut  ^Ta  rts*  to  tbo  gradual  dorelopiBSnt  of  a  pictare,  tba 
Ti^MT  attachliig  itself  to  the  expoaad  puts  of  tha  Iodide  of  sUrer 
in  qoantitiea  proportional  to  tha  actlnlo  action. 

nie  tdBtan  on  the  ^ate  la  now  to  imjix»d  by  fanmnslng  it 
lBanlatloii<rf«nmMajntt,or,bett«,lnone  irf  Aypesit^itc 
o^  mda,  which  dlsMilTSi  the  uncbaHed  lodlda  of  rilnr  and 
OMtioys  the  aensltlTenssi  of  tiie  snrfoee  to  U^t.  The  plow, 
after  being  washed  and  drM,la  finished,  bnt  It  must  be  eoTcrod 
with  glass  to  proraiit  Us  liduty  bj  friction.  The  shadows  of  tba 
pfatore  so  prgdoeed  are  fonned  by  the  highly  poUsbed  bUtot 
aurfooe,  and  the  Hgbts  by  the  deporft  nwrcorlal  Tspor. 
Such  is  Om  dagMerrtolfpt  in  Its  slmpleet  fbrm. 
It  I*  Impossible  to  prabe  too  hi^ily  this  beautlfti)  and  won- 
derfol  procsM^orthe  bitelUgence  and  persercrance  of  Its  Inren^ 
or.  Many  ImpKmntsnts  snd  addition*  were  soon  made,  which 
greatly  hiiiiinsiiil  Ita  practical  rsJne.  These  consisted  in  the  use 
of  inmiiu  vapor  ooutiatiy  with  that  of  iodin*  In  uHtitizinf 
theplatcabyOoddara,lBUSQ;  and  In  tiu  addltlMi  of  cUarrne 
Iw  Ohuidet,  hi  18M:  Uw  ot||sot  la  both  esses  being  to  shorten 
ino  tine  of  axpcsvre.  Tbo  success  wliieh  followed  theee  and 
other  Improrements  In  the  art,  aa  well  as  In  the  eoastmotlon 
irf  cameras  and  lensai,  oansed  tbs  dagnerroo^pe  proeaes  to  be- 
come immensely  Taloable  In  portraiture,  enabUng  It  to  bold  its 
ground  In  eren  country  until  displaced  by  ooUodioa,  about 
l86Sorl868.  M. Fiseaa.br  tbeappUBatlon  c^a sotatfoa  o/goM 
to  the  fixed  daguerreotype  plate,  rendered  tmporUnt  serrkr. 
Not  only  were  the  reeult*  greatly  improved  la  amaranoo,  and 
as  works  ti  art  gaining  much  In  brillianoy  and  Kmc,  bat  their 
psnnaneDnr  was  also  assured,  the  metallic  gold  repbdng  the 
finely  dlrlded  mercury  in  part  and  combining  with  It,  so  that 
its  dWpalfon  was  no  tonnr  an  aril  to  be  dreaded. 

HungD  Pont<ai,ln  April,  1880,  published  his  discomv  that 
paper  prvared  with  a  solution  of  McAroffloM  0/  potaJt,  and 
drfad,  was  sasMttire  to  light.  Without  Ignoring  the  prcseaee  of 
tbt  paper,  he  bdtorad  that  this  was  tmeof  thcsalt  Itself,  bnt 
fiocqneni  showad  In  1840  that  ormie  maUtr  must  be  preeent 
and  m  inUmato  asaodatton  with  the  cArMmc  soil.  H ungo  Pon- 
ton, In  bis  eontribntkm  to  the  teotttsh  Bodety  ArU,  must  bo 
teguded  as  harlng  laid  tha  foundatkn  of  some  of  the  most  im- 
portant pbotognphlc  deveUqimente  of  the  present  day,— pit»- 
Wb'iAogrnphy,  omW^fUmg,  eMogn^y,  and  pkout-midiani- 
eai  pnntimg  nnenUy ;  bat  In  this  ooonectliMi  It  must  be  Htated 
tlwt  HulWD  Ponton  ofton  gets  credit  for  more  than  he  actually 
did,  partly  from  the  het  that  Us  orii^  article  Is  but  tittle 
knows.  Vox  lUbot.  la  186t,  first  made  the  attempt  to  turn 
his  and  Bec^uenl's  faTSstigaaona  to  practical  account,  in  Us 
own  pkolo  tmgrtviHg  praetu. 

tor  landseiqw  porposes  the  esfoMips  gato  raluable  raeulta  In 
the  hand*  of  aatatours,  and  ItflnalW  took  lU  highest  derelop- 
ment  In  the  vnx-paper  prottutt  of  Le  Gray  ana  Fenton  j  but 
until  glass  wMuesd  as  a  support  liwnegatlTepletarBS,  tbenud- 
neaa  erf  the  proftaslonal  landscape  photogiapher  was  a  pocv  one- 
la  1848,  H.  Nlepee  de  St.  Victor  proposed  the  use  ofatemnt 
en  gfaw  as  a  Teblcto  Ibr  sensltlre  salts  of  sUrer,  and  puUished 
hk  method.  The  ralue  of  this  idea  was  quickly  neogutaed. 
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mod  tbt  praecM  improTMl  br  othen.  Ita  socceM  depended  la 
prmt  vtmmm  on  tha  fcct  that  albomen  b  ooiiguUtcd  Mid  nn- 
Sared  inaoliible  bj  the  nltnle  oT  cilTer  used  to  senalUu  It,  mod  I 
thftt  it  dilM  flnait;  to  •  vwj  tiard  mkI  tmupftnnt  lllm,  ftuvlih- 
Inc  m  ueiatin  tram  which  poaltiTe  photognpha  cttu  be  nptdlj 
^iled  bj  tight  A  canM<iueDce  of  thbi  improvemant  wu  the  ! 
iuUd«Nh>paw&t«rKUp«>t(tw-pniUiN^  mciAodi  on  p«per. 

In  the  briUlMt  aeriea  of  dbcoveriea  uid  inTenHoiu  which  , 
dbtingaUh  tho  Uatory  of  jAotognphj,  periMpa  the  moat  Im- 
portant in  ita  eflbeta  was  the  Introduction  of  eoUodion,  which 
took  place  In  1850.  To  Ur.  Scott  Aieber  of  London  li  due  the 
emUt  of  the  mgativt-eollodion  ptmcu,  which  hw  madephotog- 
nphr  the  moat  ImportMit  ut-lnduati]'  of  the  world.  In  Jtu- 
tlM  to  H.  le  Gray,  It  ahonld  be  added  that  be  bad  pnttoualy 
•ugfre^t«d  oollodton  aa  Bkelj'  to  be  of  aerrlee  In  pboUicr^^. 
Id  the  autumn  of  laU.IIr.  Archer  pnbtlabed  afill  deaerlptioa 
of  hi*  procaas,  vtaldt  dd  not  dUkr  MWntkHy  1km  that  bow 
pnetieed. 

ColUntum  la  a  flacid  tolntion  of  gun-eotton  In  a  mlxton  of 
alcohol  and  etber.  It  flows  eaall7  OB  the  aurtMe  of  a  ^aaa 
plate,  and  atl*  qnlelttjr  to  a  getatinooa  film,  whkh  then  driea  to 
a  hard,  traniparent,  and  luaolubls  akin,  aaberlng  cloaelr  to  the 
^aaa.  In  addition  to  ita  phyiical  chanetoriaiica  eoHodkm  ia 
well  adapted  ft>r  photoffiaphic  w^tlTM  beeanaa  of  tta  IndMfer- 
«Dce,  ciMoiioallr  spaaklne,  to  tht  nniiUre  aalta,  acting  only  an 
a  medium  or  TeUele  Ibr  thdr  niKceaaftit  ezpoeura  under  &ror- 
able  cirounutancea  and  subaequent  tfntinent.  Without  sotng 
into  the  braad  subject  of  coUodion  pMatograpkp,  »  abort  aketeh 
of  lla  leading  faaturea  is  faeia  ElTen  aa  at  preaent  practiced. 

A  aheet  ofclau  of  aiw  aultable  Ibr  the  ntgativ*  to  be  made  la 
thorouglil/  cteaned  bj  Metlon  with  alcohol  and  rotten-Mone,  or 
in  aome  oUicr  elllclentwaj.  The  operator  lays  hold  of  the  plate, 
boMini  it  in  a  horinnta]  poaltloa,  and  than  poan  steadll;  a 
qnandtr  of  <nui((S(dMUoifioMupnnita  upperanrfhea;  be  then 
canaei  the  llqukl  to  tnirel  aaocwalTely  froin  corner  to  comer  of 
the  plate  without  letting  It  pus  the  edge,  and  poun  the  exceas 
off  Into  another  bottle.  The  plate,  in  Its  npiwit  position,  b 
rocked  geutlj  to  and  tro,  no  as  to  equatin  anj  ridgea  or  Inequal* 
itiee  otherwiae  Ukelf  to  fonn.  By  thU  time  the  cadlodion  will 
bare  tei,  tbrming  a  gelatinous  flliu,  erenly  covering  the  glaaa. 
When  the  plate  w  thua  eotUtd,  It  Li  ttiuitittd  hj  bcuig  plunged 
into  an  npright  bath  containing  a  aeJiUioa  ofntlralt  of  tUver. 

The  coUooAoB  used  (br  thla  operation  Is,  aa  abore  stated,  a 
solution  ot  gon-cotton,  but  it  oontaloa,  in  addition,  cwtaln 
kKltdN  and  bramidea  of  the  metals,  most  usually  of  poUostum, 
ammonium,  and  cadmium,  but  many  othen  are  uaed.  The 
ehanges  wbloh  now  take  place  In  the  gelatinous  film  of  collo- 
dion unmened  in  the  negative  bath  wiJl  be  easily  understood ; 
mttaUic  lilvtr  takes  the  place  of  the  alkaline  or  other  metala  in 
the  Sim,  and  Ibrms  there  intolubU  bromide  and  iodide  of  stlrer. 
The  coating  npou  the  plate,  which  was  tranaparent  when  it  en- 
tered the  bath,  is  itow  milky,  entangling  in  ita  aubatanca  the 
two  haloid  aalta  above  mentioned. 

TIm  plat*  is  next  to  be  lifted  ftom  Uie  bath  fltM  room  being 
darkened),  drained  for  a  few  momenta,  lueloaed  In  a  platt-koldtT, 
carried  to  the  coffura,  and  exposed  before  the  aoene  or  model  to 
b«  fdiotogiaphad.  Daring  thia  openti<»,  Iba  aenaltlve  coMlng 
MoeiTea  the  laya  of  light  forming  the  [deturs,  as  tbay  Cdl  upon 
tbe  graawd-gJau  tatm  used  \ajotitai»g. 

They  dfcct  there  a  mT«terioua  ohaoge,  tb«  exact  nature  of 
wtilch,  whether  ebemlcalorphyaloal,  Is  itUladlapntedqiMaUoa 
among  the  blKbaat  authoritlea. 

The  plate  having  been  expoaed  to  tlu  aetinie  action  la  now 
carried  in  the  olcaed  plate-bolder  back  to  the  darkaned  room 
Illuminated  by  yellow  non-actialc  light  only.  The  moat  caraftil 
•xaminatlon  of  the  tnrfoce  will  be  found  to  show  no  tmoe  of 
alteration,  bnt  a  change  has  neTertiwioaa  been  produced.  If 
we  pour  over  the  aurfoce  an  aqueous  solution  of  a  tail  of  iro» 
(gnnerally  the  protoAulphate),  to  whlrh  a  quantity  of  aetiie 
acid  has  been  added,  the  picture  gradually  undergoee  derelop- 
ment.  a  dark  deposit  forming  upon  all  those  plaona  where  the 
light  has  acted,  the  deority  of  which  is  dbeotly  proportional  to 
the  energy  (rf  the  ehemleal  rays.  To  expfadn  tliU  beautiful 
pheuotnenon,  we  mustrentembertliattbeeolloillon  has  brought 
with,  It  from  the  negative  bath,  not  only  tlte  aeaaitivfl  salts  of 
sliver,  bat  also  a  quantity  of  tne  nitrate  solntion  adbering  to 
aud  pemieadng  the  film.  In  the  ailTer  solntion,  the  protoaalta 
of  iron,  even  In  the  preeenoe  of  acetle  add,  which  acts  as  a 
tetarder,  would.  In  the  coune  of  timn,  canse  a  deposit  of  metal- 
lic altvar  in  afloely  divided  atata.  It  Is  such  a  deposit  which 
forms  the  negative  picture  upon  the  fXpoeed  plate  when  flooded 
with  the  developer,  as  above  deeoribed ;  bat  the  change  pro- 
duced by  expcaUTe  gives  to  the  sensitive  nits  the  remarkable 
power  of  determining  the  comparatively  rapid  predfritatlon  of 
the  floely  divided  metal Uo  sliver  upon  them.  In  proportion  to 
the  eluags  tbey  have  andergone.  Wen  the  tne  oltrate  of 
silver  washed  thoroiuhly  ftom  the  plate  before  efpoeure,  the 
solution  of  iron  would  foil  to  produce  a  pktnre  thenon.  It 
will  be  seen,  Ihetefore,  that  the  senNHive  haloid  salts  do  not 
themselves  partlclpala  In  the  fermnllon  of  the  pitotographte 


I  siriBolentlT  devdaped,  the  fortber  action  at  tbe  solution 
la  stopped  by  proAiae  washing  of  the'  plate  with  water.  It  Is 
then  to  be  fixed  by  flowing  over  it  a  solvent  of  the  silver  i«lts, 
t  Mlntioa  at cyamttU  of  poloMivnt,  or  f>t  MypotH^ilt  of  $oda; 
titiM  romoTos  the  milky  character  of  the  depoalt  wbkb  tba  fllm 


xeodvsd  in  the  negative  bath,  leaving  th*  ptcture  to  all  appear- 
ance aa  though  it  re*t«d  upon  ban  glass. 

The  plate  te  now  to  bo  thoroughly  washed,  dnined,  dried .  and 
varnished  with  one  of  the  many  nsluous  aolutloni  manafodnnd 
for  that  purpose,  after  wtilch  it  ia  ready  for  tbe  printer. 

In  the  fongoiog  descriptlou  many  possible  and  ArequenUy 
used  modlflcatkaia  have  been  dlaregatdcd,  as  tcodlitg  to  conltaw 
tbe  nader'a  comprehenrion  of  tbe  pbencaneoa,  bnt  it  la  tierve. 
aai^  to  mention  that  piotoaulphate  oif  Iron  ia  not  the  only  aub- 
atanee  which  will  act  as  a  devaloi^g  t^ent.  Notably,  pyro- 
galUo  add,  which  first  aoeoeaded  tbe  nae  of  galUc  arid,  a*  lUa- 
covered  by  Fox  Talbot,  held  for  many  yeara  tbe  first  place  in 
the  eatimatlon  of  photogiapheis  for  tbia  porpove.  Tbe  oae  of 

{rota>4ron  aalta  waa  originally  TecotnmFUikd  bj  Robert  Bunt,  in 
H4,  and  la  now  nttlveml.  Tbe  oae  irf*  acetle  add  In  the  ^vel- 
oper  is  to  retard  the  loo  rapid  piwdpitatlan  of  the  metallic  stiver 
fln»  tbe  mixture  of  deveh^wr  aiid  nitrate  on  tbe  plate ;  bat 
many  other  sabataocee,  moat  of  than  orpnle,  can  m  aod  an 
employed 

To  produce  pomtVve  pMMagr^Me  prinu  from  anch  a  mt:fatitt, 
the  following  la  the  method  used :  A  sbeet  of  paper  .la  coatfd 
upon  one  aide  with  atimmm  containing  common  sail ,  ehlcoMr  of 
ammonium,  or  Hme  other  soluble  chWldc  in  aolntloa.  When 
dry,  this  sheet  Is  Boated,  flue  downward,  npoo  a  aclnUoa  cf 
nrtrotc  o/  nlver  contained  in  a  shallow  ^aas  or  poraelain  tny. 
The  action  of  the  solution  Is  twofidd :  it  ccMgnlates  tbe  albnmen. 
rendering  it  ineolnble,  and  decompoaca  the  chloride  contained 
in  the  same,  repladng  the  alkaline  metal  with  allvn-,  thereby 
forming  seudtive  chloride  of  sliver  on  the  pvwr  and  nltnie  of 
the  alkaline  metal  in  tbe  bath.  The  aheet  ia  now  Ufled  ftwn 
tbe  liquid  and  dried. 

A  suitable  piece  of  paper  ao  prepared  ia  now  to  be  exposed 
under  and  In  doee  contact  with  tbe  finished  negative.  TU«  la 
accomplltbed  by  pnaslng  them  tdgetbm  in  a  ftame  made  for  tbe 
purpoee.  (See  PaniTiiia-mHa.)  The  light  paaaea  through  tlte 
negative  In  quantity  deponing  on  tbe  truaparency  of  tta  sev- 
eral parts,  and  produces  a  daftenlng  of  tlw  sUver  Mlt  In  tbe 
albomlnous  aurftce  proportional  to  ita  intenalty.  When  anfi- 
ciently  expoaed,  tbe  color  of  the  paper  will  be  dark  reddish- 
brown,  almcat  blaek  in  the  deepeat  ahadows. 

Tbia  sheet  of  paper  is  now  to  be  taken  from  the  printing- 
firame  and  washed  In  water  to  remove  tbe  free  nltmto,  after 
which  it  Ik  aub)Mted  to  tbe  operation  of  loHiHg.  For  this  par. 
poee  it  is  ImntMaed  In  a  verv  weak  solutfon  of  a  sail  oj' gold,  the 
action  of  which  is  modified  by  an  admlztnn<^  carbonate,  pba» 
phato,  or  acetate  of  soda,  etc  The  gcrid  trtm  thla  aolution, 
wtilch  decompoeea  gradually,  ia  taken  up  by  tbe  photognphla 
image,  sabstitnting  metallic  gdd  far  the  metallic  •lltvr,  fona- 
Ing  the  pletura  In  the  first  inatanee.  Tta*  ennaegtitDce  la  that 
we  obtain  a  much  more  pleaaing  rsMlt,  and  oos  which  li,  at 
tbe  tame  time,  man  pennaoent^ 

As  in  tbe  case  of  tbe  negative,  this  sheet  has  now  to  be  Kxrd 
by  fanmerstng  It  In  a  aolution  of  bypcaulphlte  of  soda,  wbirh, 
by  ita  aolvent  aetkm,  removBs  all  unaltered  chloride  of  rilvcc 
trtm  tbe  atbumlnoua  aarfoce. 

Thla  finished  print  is  to  be  long  and  tbonugbly  washed  in 
ao  aboBdaoce  of  pun  water,  then  to  be  dried,  moanted,  and 
glaaed  or  burnished  in  a  suitable  preaa. 

It  will  be  obaerred  in  tbe  forepiing  dsacriptlon,  that  bo  de- 
veloper la  requlnd  to  prodnce  the  image  {as  In  tbe  caae  of  the 
negative ),  tbe  explanauon  of  which  is  that  chloride  of  sliver  In 
tbe  pnaence  of  an  esceaa  of  nitrate  of  silver  ia  ditecUy  derom- 
pceed  by  tbe  actinic  rays,  the  natnn  of  Its  senritivsnMS  bring 
eeeentiuly  dlllerent  from  that  of  the  analcgoos  Iodine  aad  bro- 
mine compounds. 

In  ccaduding  thia  aketeh  of  tfa«  pcaitifie  prlatii^  process,  it 
is  well  to  reina»  that  the  coating  of  albumen,  the  chief  objrct 
of  which  la  to  glre  sbmcturalaaa  snrfoee  to  the  paper,  la  by  no 
meaoa  essential,  inasmuch  as  all  the  fongidng  operatkma  can 
be  equally  well  perfonnod  on  |daln  paper. 

The  ntgativt  eoliodiom  procnt,  with  Ita  necMMir  tnpplesncnt, 
tbe  printing  pcdtivea  on  paper  by  direct  snDU^t,  canaed  a 
rapid  and  thorough  change  In  landsrape  photognpby,  the  nat- 
ural result  of  the  excelleiue  of  the  woric  prodncedaitd  the  gnat 
fltcUitiM  olhredfo^  ite  rapid  and  cheap  multiplication.  In  por- 
traltun,lt  was  not  sob  Borne  Umcelapeed  befoiv  It  waa  poeriUe 
to  obtain  portr^t  negatives  with  aauOtelnitly  ahcvt  expcsnn  uhI 
of  sueb  quality  as  to  enable  them  to  ccmpanfovMably  with  tbe 
heat  dagtwrrro^peii.  Pending  tbe  elabointloB  cf  tbe  nreatin 
proceai,  tbe  atrarotypr,  or  eoUidiott  posirm,  aa  It  waa  caUid  la 
bwland,  became  popular  and  Imld  ita  place  for  aevcnl  years. 

Ad  ambratm  la  atmply  a  thin  coUodkn  negative  on  glasa 
made  with  a  ihort  expomin  and  developed  eo  as  to  produce  as 
vrtilte  a  dapodt  as  possible  on  tbe  lights.  Soch  a  plctore  la  not 
looked  at  by  transmitted  light,  nor  la  it  valuable  as  a  negattve ; 
it  la  to  be  backed  up  with  a  black  aarfoce,  genenlly  a  black 
vamiab,  and  regaided  tj  reflected  light  only.  Under  tbcae  clr> 
rumatancea  it  appears  aa  a  podtive,  the  dcpodt  reflecting  and 
tbe  black  backing  absorbing  tbe  light.  PictuAa  of  thto  kind 
an  rapidly  made,  and  finished  dlreet^r  IWan  the  camera,  as  la 
the  can  with  tbe  dagueTreotjpe,  wbne  tbe  coat  b  very  mocb 
lesa.  They  are,  however,  very  inferior  to  good  podtiveaoa  paper, 
and  had  to  make  way  tar  tbe  latter  as  tbe  nt  pttive  pvoceas  Im- 
proved. 

At  tbe  present  day  aabrotypee  an  lanly  to  be  met  with,  bat 
firrotfpei,  or  luwnM,  aa  tnigr  ai*  mtmmm  oalM,  an  pf» 
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dond  bj  ■  pmtteUj  KouXopxaa  proowi,  Um  ■obalMitlal  di(fei>- 
MiM  bdosUwt  the  collodloa  pktani  U  nwde  dlraeUy  upon  a  thin 
iron  pliU*  eorared  wtth  a  bimek  eiuiiMl  or  Ueqanr,  which  pro- 
tect* l>oth  IM  aarbMfl  from  tiu  aotloD  of  the  ncgntlTC  bktb  ud 
■eta  tha  part  afUie  black  baeUng  ivid  ia  tbv  anbratTpa. 

FtTTOtypet  are  ftlU  In  Togne,  Uw  qaleknM  with  which  they 
an  be  prodnced  and  tbair  exceedingly  amall  cost  making  them 

Epnlar  with  the  pablk.  Cameiaa  provldad  wilta  a  Urge  num- 
r  of  knaei  are  emploT«d  Id  thoir  production. 
The  trouble  and  dlffleulty  in  Uw  eUdent  woridng  of  ool- 
lodlMi  negadTea  out  ofdoon  OMtted  a  daain  for  a  mnuia 
of  ppeMrrliig  a  o(41odk>n  plate  in  a  MOBitiTe  eoodition,  lo  as 
to  rander  it  unneoaMaiy  to  coat,  aaiuitiae,  and  develop  tb« 
pUte  wben  the  landM^n  la  taken.  AcconlliwtT,  a  number 
of  pnaemtlre  and  diT-pUte  proceMea  hare  been  lti*eDt«d. 
In  Um)  flnt  cla«,  the  endeavor  wai  to  aOT«r  the  wet  ooUodton 
with  •ome  deUqaeeeent  aatMtatice,  eucb  aa  nltnte  of  magna- 
da,  ciyeerloe,  etc  8aeh  proceeM  ate  tfoableaonw  and  nn- 
nO^eborj,  and  in  their  turn  gave  waj  to  diy-plate  tdiotog- 
raphj.  A  great  many  InventoM  have  devoted  much  labor  to 
tUi  department  at  photograpliy.  rothergfU,  Taupeoot,  Riu- 
Brii,  and  Wortley  have  all  prodooad  v»la>ble  procoaaM,  but  the 
detail*  ac»  too  lecbnlaal  and  alabonto  Ibr  IntrodnotlM  ttara. 
No  irj  proceM  gitw  naalb  taltj  aqnid  la  qoaliv  to  tbm  work 
from  wet  plataa,  but  thv  oflkr  otbtr  ■dnmtagaa  wUA  cuaot 
be  Ignored. 

Afl  mbatantlally  dUhrent  method!,  Iv  wtklrh  both  nagathw 
nod  poaltlves  can  be  (naje,the  cMtdio-bnniidt  piooeai  bj  B.  J. 
Sij«i  aeptvmbur,  1891,  ami  the  eoitodio-eUoride  proeeM  bj 
a  Wharton  Slrapaon,  aSout  the  nine  time,  deaerve  mention. 
Sajrea'a  waa  »  negative  praeeH  on  glus  :  Sfmpeon'a,  a  positive 
proeeM.  lach  produeea  an  emuUlon  of  the  aeoalElve  Mlta  of  ill- 
verlncollodlon,  anexeenofnltriiteof  itilver  being  alao  preMnt. 
A  snrfece  flooded  with  rollodlon  ao  constituted  U  wnaitlve  with- 
out a  tMth,  and  may  be  either  expowJ  In  tbe  eiOMrs  or  print- 
ed upon  with  a  negatifs.  Itw  flwdamantal  dIadnetlOB  In  ladt 
tutad  by  tbe  respectlTe  nunw,  one  wdng  ttaa  tbloridl  ud  Ut» 
ottier  the  bromide  of  allver. 

SlmpMMt'a  procoaa  la  mocta  need  Is  the  production  of  tbe  ao* 
eftHad  poreelaln  pletarM. 

Notwlttaataoduig  tbe  exquisite  tMaatjr  of  ordioarj  pboto- 

Cpha  OD  paper,  tiiej  are  anttject  to  a  reproach  which  talue 
nenaelr  tram  thrir  value  aa  wwlu  of  art,  for  they  contain 
within  themaelvea  the  ekroenta  of  daatmctkio,  and  cannot  be 
legarded  as  permanent.  To  overcome  thLt  allDcult?,  elforta 
bave  been  made  for  tbe  last  twenty  year*  to  aubaUtnte  carbon 
and  other  pigments  for  tbe  fugitive  tinta  of  the  photograph. 
Tbe  flmt  to  experiment  In  this  dirrction  was  H.  Poltcvin  of 
Paris,  In  1866.  He  used  a  mixture  of  biehromaie  of  potatk  wiili 
or^Hie  matter,  such  aa  gam,  gelatine,  etc.,  coloring  it  with 
lampblati  or  other  iDdeatruodblo  pigment.  A  paper  coated 
with  tbli  ntlstura  and  dried  sullered  under*  negative  a  cbange, 
the  nataie  of  which  waa  to  render  the  orgaalc  matter  inMluDle 
on  the  places  aSected  by  U#it.  A  anbaequent  washing  removed 
tbe  unetianged  gum  or  gelatine  from  tbe  aurlbce,  leaving  more 
or  leaa  intact  thoae  parts  of  the  ctNtting  on  which  the  light  tUMl 
acted  and  rendered  Itlnaolnble,  and  with  It  the  coloring  mattu 
which  bad  iMen  employed. 

H.  Poltevln  patented  another  cor&on  proceaa  at  tbe  aame  time 
la  Bnctand,  which  didered  from  the  fbregolng,  Inaamnch  aa  a 
greaay  prindag-lok  was  used  to  fbrnlah  the  color.  This  waa 
applied  aa  «  llUuKrapher  or  printer  applies  his  Ink  to  the  es- 

KMMd  on^nic  eurfkoe ;  and  Ita  retention,  more  or  ksa  perftvtlv 
tbe  dMlgn,  depended  upon  the  peculiar  property  which  such 
ered  ornate  matter  poeeeenes  (lor  tbe  elaboration  of  which 
wo  nre  laifabtcd  to  this  Investigator)  of  attracting  and  AMinf 
grout/  mtitancfi  and  repelling  wnter.   See  PHOTOLRBoaRAPHi. 

Mr.  Joseph  Diion  published  this  flict  In  April,  1S54,  and  to 
blm  tadue  the  crrdlt  of  priority ,  but  Poltevln  flnt  gave  it  vital- 
ity and  practical  importance. 

Mitny  experlmentera  followed  M.  Polterin.  Tbe  most  maAed 
ImpPOveoieDt  on  htscrude  and  unsatlaftctorj methods  waa  prao- 
tkallymade  by  M.  Fargler,  who  trpotrti  ^om  Uit  back  of  lA« 
JUm,  and  not  ttaa  tbe  fbce,  aa  Pdtevin  did.   He  acted  on  sug- 

CtlouB  made  by  Mr.  Bbdr  and  otbers,  who  pointed  ont  the 
t  that  the  depth  to  which  tbe  change  to  Insolubility  peoe- 
trattsd  Into  a  film  or  coatliu(  aenslUaed  with  btcfaromate  de- 
pended upon  the  Intensity  of  the  actinic  acUon,  and  when  such 
ctuu^  waa  anperflcial  only,  aa  It  must  bo  tbr  the  lighter  aliad- 
ows  of  a  pbotogiapb ,  a  inMcquent  waahlng  troa  the  free  will 
inevitably  undermine  and  destroy  them. 

Mr.  Swan  of  Newcastle-on-Tyno  made  very  valnable  cbangva 
and  Improvements  In  U.  Fargler'a  method,  which  latter,  while 
it  gave  good  remits,  waa  uncert^n  and  difflcnlt  to  work.  Swan 
was.  In  Oicl,  the jfr*<  to  produet  a  cartmn  protfis  practical  and 
admirable  In  all  refpecta,  whkb  baa  been  and  la  still  largely 
used,  ftamisblog  rsanlta  whkh  ftaUy  ectnal  and  In  many  nvpeeU 
anrpaaatbabaitdlnrpriota.  See Cauon  Ptcraiiia ;  OnuiM 
PdocEaa. 

He  prepared  a  Aett  of  paper  tctiiA  a  coatintc  of  gelatine  and 
tarboA*uous  matter  on  Ita  surfMM;  a  sultahle  piece  of  this  waa 
bnawraed  in  a  solution  of  bichromate  of  pota»li  and  dried,  by 
which  U'waa  rendeivd  sonaitlve.  After  exposure,  thla  aheet  was 
monnted  with  a  caontchoae  vamtsb,  fkee  down  upon  another 
«hee  of  p^MT  acting  aa  a  tanporary  aupport;  tbe  irtiole  waa 
UM  immMMd  In  wan  watar,  wbnwpgn  Um  ori^nal  abeet 


canring  the  pigmented  film  baeanw  detached  and  floated  off, 
while  the  gelatine  dlaaolnd  away  gradnally  fh>m  tlie  now  ex- 
poeed  anrikce,  leaving  eventually  the  organic  matter  attached 
to  the  seciHid  sheet  In  thicknesa  proportional  to  tbe  depth  to 
which  the  l^ht  had  penetrated  tbe  film.  It  wlU  be  teen  that 
tbe  tint,  depending  on  tbe  carbon  impriaoned  In  the  alt«red 
organic  matter,  wUl  also  be  fwoportional  to  the  intenalty  of  the 
light  paaalng  through  the  diOereut  parte  of  tbe  native,  and 
that  the  liner  atudea  will  not  sufler  deatrtictlon  aa  they  <ud  Id 
Fdtevin'a  method. 

When  the  warm  water  had  thotonghty  developed  the  pletun 
It  waa  dried,  trimmed,  and  again  tianafcmd  by  paatjng  It  to 
the  mount  whero  It  was  Intended  to  remain,  tbe  aheet  emplrarod 
aa  a  temporary  eupport  being  easily  disengaged  from  tbe  aoa 
by  tho  application  <H  a  Utile  bemote. 

Mont  recently  (in  18T0),  J.  B.  Johnson  made  some  ns«Ail 
modifloattona  in  Swan's  method  of  wuTklng,  aataliUshlng  wliat 
la  known  aa  thu  muotyp*  proceae. 

Another  photograpUc  [oneese,  quite  as  distinct  In  Ito  cban» 
ter  as  carton  print  ing,  but  comparatively  of  little  general  tuter- 
eat,  ia  known  aa  oHibne  printing,  invented  by  Mr.  Willi*,  Eng- 
land, in  1865.  This  method  Is  deigned  Ibr  copjing  traclnp 
or  drawinga,  chMly  tbe  fbnner,  and  reprodudna  a  faw  ropfea 
wittaont  alteratlMi  m  acale  and  at  little  cost.  mlUa  dlapeDaea 
with  the  camera,  gtasa  plates,  collodion,  nitrate  bath, etc.,  uainf 
only  a  tarp  prlntlng-ftame.  The  tracing  Itaelf  la  used  aa  a 
screen  or  eliciU,  tinder  which  to  expoee  tbe  preparwl  V*pte, 
Tbe  latter  ia  placed  In  the  printing-ftame,  not  lo  contact  with 
the  drawn  mrfrca,  but  with  the  back  of  the  traced  aheet,  thraogh 
which  tbe  light  haa  lo  pass,  ao  as  to  avoid  tbe  reversing  of  tha 
print.  Thla  la  an  expedient  which  necesKarily  takes  malmiaUjr 
Ih>m  the  abarpncM  of  tbe  nanlt.  Snob  a  proctea,  eg  rtatrfelad 
In  ite  aoope,  would  hanUy  daafre  mention  wmb  H  not  that  tbe 
chemfcal  peaedona  liiTolved  an  p««Har  tat  tbalr  ^pltoatioa  to 
photography. 

Hr.  Wullsaenritiasa  one  nirftee  of  aheet  with  bichromate 
of  ammonia,  adding  also  other  non-essential  chcmlralB  to  exert 
an  influence  on  the  tone  of  the  nanlting  picture.  After  bring 
dried  in  the  daric,  the  coated  paper  la  exposed  Ibr  a  ahwt  tlma 
nnder  a  poalUve,  after  wh>eh  the  aheet  Is  sut^Jccted  Is  a  ekaad 
tr»  to  the  ftimea  of  aniline  diluted  with  beniole 

Tba  aecond  equivalent  of  chromic  acid  In  tbe  blebramato  of 
amnumia  still  exialing  In  tboee  parte  nf  the  coated  surface  un- 
decompoaed  bv  light,  reacto  upon  the  aniline  and  gtrea  rlae  to 
a  dark  purpte-olack  color,  which  ia  very  permajMot. 

It  te  obrioua  that  the  whole  aheet  wtmld  blacken  In  the  anW 
line  vapor,  but  for  the  exposnre  under  tbe  tiactng,  and  that 
the  action  of  the  actinic  Influence  is  to  decompose  the  bichro* 
mate  on  the  parte  of  the  aheet  corresponding  to  the  whltea  of 
the  drawing,  and  incapacltete  them  tor  oxldUlng  tbe  anilire, 
and  thereby  producing  the  color  rranired  to  fomi  the  vlalbto 
picture.  A  ample  washing  in  water  la  all  ttia(  b  pecc—ry  to 
Bx  and  clear  up  auch  reprodnetlona.  AnlUne  ptlste  have  a 
general  greeniah  tinge  overthatririHte(nrihea,diieto  tiMpm> 
enoe  of  seKjuioxlde  of  chiomhimf  zamltinf  from  the  deDoaqN^ 
altion  of  the  chromic  arid. 

In  recording  distinctive  proceeaea,  reforence  should  also  be 
made  to  the  eObrte  of  Becqnmei  and  Nlepce  de  St.  Tirtor  to 
produce  pbotographle  pictures  In  color.  Thrir  lalwrs  In  thla 
directiim  nave  been  eonsiderabte,  with  but  meager  rtaulte,  which 
can  liardly  be  said  to  have  gone  beyond  a  demonstration  of  the 
poealbill^  of  getting  ftagltive  reprodoctloDa  of  cerUIn  c^ora  ob 
peculiariy  prqttred  Bomeaa.  Aaub-haliddMltgrrilTeFlsnD* 
orally  regudwl  aa  the  aanaltlTC  MilManea  nqBtoatl  bi  tbafa 
experimenta. 

In  addition  to  tbe  foregdng  might  be  ennmeiated  many  me- 
chanksJ  printing  proresssa  depending,  in  tbcir  initial  stegea,oti 

K'  otographie  methods.  Theee,  however,  have  arrived  at  snrh 
portance  at  Uie  present  day  as  to  exclude  their  conrideiatlon 
from  the  general  autyect,  and  they  muat  be  Mmght  under  their 
respective  bead*.  See  pHonomiooxAPBT ;  PHOTo-xn^UTiKO ; 
Photo-hbchahioal  Panmira;  Photo-hslikp,  ete. 

In  a  dictionary  devoted  to  meehanical  devloea  and  proeewea. 
It  would  be  outofplaca  to  expatiate  at  length  on  chemical  phe- 
nomena incidental  to  the  nae  of  apparatua.  Purely  theoretical 
consIdenUons,  tbercfbra,  connected  with  photography  h^e 
been  Ignorod  In  the  foragohig  article,  and  the  labors  of  Sir 
John  lleracbel,  Robert  Hunt,  and  others.  In  the  eariy  days  of 
pbotograph  V.  and  of  such  men  as  O .  Wharton  EOmpaon ,  Hermann 
TBgel.and  M.  Cawy  Lea.  have  not  been  given  tbe  prominence 
ttM,.  deserve  and  sbonid  have  had  In  an  exhaustive  treatlM. 

Without,  however,  goInR  Into  theory,  the  attention  of  tb* 
reader  aeektog  general  Informatloa  should  be  directed  to  the 
marked  diHerenoea  which  manllM  tbemselvas  In  tbe  nature  of 
the  aensiUveBosa  of  chemical  compounds.  In  one  claaa,  tba 
actinic  ray*  have  power  to  effect  at  once  a  complete  chanm. 
This  ta  true  of  the  mixture  ot  chlorine  and  hydrogen :  of  tbe 
Uehromatea  In  the  preeence  of  organic  matter;  of  aaphaltum; 
and  of  chloride  of  diver,  when  subatancee  are  pnwent  (as  trt» 
nitrate)  capable  of  combining  with  the  Hberated  chlorine. 

To  a  aecond  claas  belong  the  Iodide  and  bromide  of  diver. 
The  action  at  light  upon  them  appean  to  be  a  sort  of  polarlM- 
tlon  for  want  t?  a  batter  wwd ;  an  Incipient  molecular  change, 
by  virtue  of  which  the  particles  affected  are  enaWed  to  deter- 
mine  tad  aeceterato  the  pradplteUoa  of  certain  bodisa  (metalUe 
■Utcc  and  netBlUa  manitqr)  whan  oOincI  In  aa  otiamelj 
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(Urldad  (teto.  ud  to4o  this  with  ui  tnvigj  proportloiial  to  the 
latgnalty  of  tiwIunrinotukeUoaor  Iti  dnnttlon.  TheduriMm- 
o^po  and  tha  ni^tin.oollodioi)  proocM  iUiutrata  this  phe- 
noaanoii.  The  production  of  the  pfotura  in  both  cam  to  by 
trae  OevttopmtHi,  —a  tarm  anon  used,  but  not  applk«ble  lo  Ita 
proper  and  mtriotad  wom  to  the  brlogliiK  out  of  the  pletnn 
alter  th*  ezpomu*  of  an  aaphaltum  rarBiee,  or  of  a  ptoee  of 
MositlMd  carbon  ttaoa.  A  rimpk  Hlnnt  aets  In  both  thsM 
eaaei  u  the  ageat  Ibr  runovitm  the  nnalfcotod  pacta.  {Ctmtrib- 
uttd  la  ikU  work  by  Mr.  J,  W.  OiBoaii^  /ate  (/XUbmnM,  JlWf- 
tralia,  and  ttote  of  WmhingtOH,  D.  C.j 

The  flrflt  daguerreo^pe  portrait  from  life  was  takan  hy  Pro- 
tetaoT  John  W.  Dnper,  la  1839,  An  anDouDcemaDl  waa  made 
of  tt  Id  tb«  "  Loodou  and  Edinburgh  Pfalloeopblcal  HagailnB," 
la  Harob,  1840.  A  fkiU  acoount  of  the  openUon  waa  aubae- 
qwntlr  publUied  In  tbeaamaJoamaL  The  fliat  datperreotype 
flaw  taken  in  AoMrlea  waa  by  Probaaor  John  W.  Dnper,  and 
WM  a  view  of  (he  Ohurch  oTUiq  Meariah,  taken  from  a  window 
of  the  Haw  Tork  Ot^  DnlTanltr.  ProlMaar  Mona  launed  the 
art  in  ProftMor  I>rapar*a  laboRttory. 

Dacuem  made  an  nnaocoeaitnl  attempt  to  pbotopmb  the 
noon.  Dr.  J.  W.  Dnpar  of  Hew  York  anocoadad.  In  IHO,  In 
obtalnlnK  a  photogmpb  of  Um  noon  on  Mnr  jmtm  with  » 
leUaeape  of  fln  Inchae  aperture.  He  praaented  ^aeimena  to 
the  Kew  Tork  Lyceum  of  NMund  Htotory  In  1840.  Proftaaor 
O.  P.  Bond  of  Cambridge,  United  StalM,  made  photognuilu  of 
the  moon.  In  1860,  with  the  Oambrldfe  faftactor  of  flflean 
inehea  ^srture.  Many  othen  fallowed.  Mr.  EntherftmPl 
photogmph*  of  the  mocm  ara  moat  axoellant.  Ur.  Da  la  Bae, 
Ri  Kogland,  miutalso  be  mentioned. 

Hr.  Butherlbrd  of  New  York  City  baa  been,  fbr  iome  dnie, 
photosraphliA  nmips  of  atan,  by  which  thdr  poaltiona  are 
axaetly  recomd,  wUbont  the  error  of  peraomU  equatkm.  Tha 
mnpa  of  ilan are photompbed  twice  a  year.alxmoDtha  apart. 
Tb»  telaMope  takoa  directly  a  Aeld  of  about  two  degteea.  Borne 
of  thegroupaeontaloaajnany  aa  126  atari,  down  to  the  ninth 
magnitude,  taken  apOB  a  plirte  U  inchea  aquare.  A  atar  aoa- 
pBcted  of  proper  motion  la  plaeed  In  the  center  of  the  plato. 
Tbe  plate  la  expoeed  ab  mInuMi,  and  then  the  taleaoope  la 
norad  sllaJitly,  relaUnly  to  tlie  object,  by  itopEdng  the  clock. 
The  plate  la  then  expaaad  tdx  mlnutee  longer,  ilupllcallng  all 
the  atai*  open  the  itine  plate,  to  aa  to  lAdadty  them  from 
other  apoti  upon  the  plat»,  and  Teril^-  their  poettlooa,  Wltb 
(be  mterometer,  each  Mar  U  determined  In  tNMltlon  by  Its  die- 
taooa  from  the  central  star,  and  by  the  angle  of  the  Uno  from 
H  to  the  cential  itar  with  the  eaat  and  weet  line.  In  order  to 
get  ridof  anyoonatant  error  fhnn  the  dhectionof  the  teleecope, 
■tare  are  taken  flrat  on  one  aide  of  the  pier  and  then,  when  the 
atara  are  In  a  different  poaitlon,  wltb  tha  taleaeope  upon  the 
other  Ml  of  the  pier.  By  repaatlnc  tiie  groupa  alz  montba 
apart,  he  hopoa,  by  aBl  Iqr,  to  aaeertaln  tbe  amonnt  irf  parallax 
oraaaw  of  tbem.  AnataDltUe  laap  of  than  groupa  for  flitiuo 
aaala  tbua  obtained.  Bee  undw  the  following  bead* :  — 


ActfawRMtar. 
Aibertype. 

Albnmantypa. 

Anbrotypa. 

Am^iitype. 

Attuialtotypa. 

Anrotype. 

Anthotype. 

Autotype. 

Oalotn*- 

Cameotype. 

Canera. 

Carbon-prlnUog. 

Oatalyaotfpa. 

Oham^ypa. 

Chrona^pe. 

ChroDotype. 

(Htriiotnw. 

Ouyatalto^pa. 

Collodio-ohloild*  procaa 

CoUodki^pe. 

Croaned  lena. 

Gyanotype. 

Ihguerreotype. 

Developing. 

Dlaphaooaoopo, 

Diapbanotypa. 

Diaphragm. 

Dlppar. 

Duplex  ^pe. 

Dynaetlninnetar. 

An^otjpa. 
faamwfrd  pbotogr^i. 

Ferrotype, 
ndng. 
luorotypa. 
roetanetor. 

Vomaing.^'''*' 

Poxtrpe. 

Foouag-boa. 


anndfato^peb 
aikUng. 
Grapbotypo. 
Omnmlng. 
Haltotvpa. 
Helioo  hromaty  pa. 
UeHoohrome. 
HeUogn^h. 
Hollographie  engiarlug. 
HellO^pe. 
Uelleootypa. 
Hlllotypa.^ 
Hyakitype. 
Ink-printiag  ptoem 
Intanaiiying. 
Imytype. 
Kit. 

lAmpratype. 

Legpktjpa. 

LeTeUnMtand. 

Uthotype. 

UelMio^pab 

HagattTC. 

Negatlm-Mb. 

todo^ 

nno^pe. 

Pboto-elaefarotypt. 

Photo-encraTing. 

Pbioto^aTranograph . 

Ptaoto-gelatlne  prlntlng-prDoeea. 

Photogenic  diawlDg. 

HuitoElypblc  engraving. 

Photoglypttc  engraTing. 

Photograph-anamel. 

Photogntpble  eamera. 

Photograph  le  eamera-etand. 

Photogrmphic  chair. 

PhoU^aphto  cntter. 

Photographic  engraving. 

Pbotogra^Ale  head-ceaL 

Photagrapbte  lena. 

Photogiaphie  nriomneter. 

Pbolniraphle  printing. 


Photagr>phoaiet«r. 

Photography. 

Pbotohelfogr^ih. 

Photoheliotype. 

Photobyalotypo. 

Photo-intagUo  mgfwtuf, 

PtaotoUtbagr^ir. 

Pboto-meohanloal  prfnifaqt 

Pboto-metallogiaittij;. 

PhotMueter. 

Pb  o  to-micography . 

Photo-pro  BMiai. 

Fluito««Uef  eagrarfnt 

Photoaeopa. 

PhotOMiupttua. 

PbototgrM. 

PhotO'Tlbtifype. 

Pbotorineogn^AT' 
PfaUe-bolder 


Porcelain  pic  tore. 

VmIUtc. 

pTeeeur»4ame. 

Print-holder. 

Printing. 

Pilntinc-ftame. 

Betoucblng-tablai 

Screen. 

Eennotype. 

BenaltUng. 

BllTer-prlntin^ 

btbeteoqrpa. 

TUbo^pe. 

Tent. 

TlUionolTpa. 

TonlnK. 

TamlAlng. 

Tignettcr. 

Titrotypa. 


Pho'to-be'Ii-o-grmilL  An  inK^tnrat  made  for 
the  British  goverament  hy  DaUmeTer  of  England, 
for  obserring  transits  of  venos.    It  consists  of  a 

telescope,  mounted  for  ^photogTspby,  about  eight 
feet  in  length,  and  having  en  oqjt^t-glass  of  four 
inches  in  diameter  and  five  feet  focal  length.  At 
the  focus  is  placed  an  instantaneous  shutter  which 
serves  to  expose  and  immediately  close  an  aperture, 
behind  vhich  ii  placed  a  combinalion  of  lenses,  cor- 
rected for  the  chemical  rays.  The  image  passing 
through  is  enlarged  to  four  inches.  The  in&trument 
is  mounted  on  an  equatorial  stand  and  actuated  by 
suitable  clock-work.  A  similar  instrument  was  used 
by  De  la  Rue  at  Kew. 

Pho'to-hy-al'o-type.  See  Htalottpb. 

Fho'to-in-tagl'io  Hn-grav'lng.  A  process  in 
Trbich,  by  photognphic  means,  lines  are  etched  in  a 

Iilate  to  be  subsequently  filled  with  ink  and  printed 
ly  the  copperplate  printing-press. 

In  1827,  (bUowing  In  the  footatepa  of  hti  ancle,  Nkpr«  da 
Bt.  Tlctor  laid  an  asnhate  ground  npon  a  metallic  plate,  wbkh 
probably  grannlaled  aa  tha  menatruum  enpoT^ted.  Tbie  waa 
espoaed  nnder  a  poattive,  the  onaltcred  aapb&ltiun  tmored  by 
enence  of  Urender,  and  the  pUte  et«bed  with  acid.  Tfala  wai 
analogona  to  tbe  proeeaa  dtaeloaed  by  tbe  elder  Ntepce  to  Dagnerre 
when  thdrcopartnerablp  WBsfbrmed,  for  the  puipaee  of  pnlM- 
InK  Oi»  aan-i»ctaRe  to  which  the  name  of  daguerreotype  waa 
anbaequently  applied.  It  la  tolembly  certain  that  the  rider 
NIepea  had  not  merely  the  intention  of  making  pirtnrea,  but 
designed  to  uae  the  proceai  for  the  prodnction  <a  intaglio  etch- 
ing*. TbI*  Intention  aeema  to  bare  bean  loal  si^t  of  tn  the 
wonderflil  aac«-eaMa  of  Dagnerra'a  proceM.  A  rpadinen  of  hU 
photographlo  engraving  ellort  la  nid  to  be  In  the  poeetwkia  of 
the  Frawb  Pbotograpblc  Society,  and  aereral  of  hip  afpbata 
photogiaphi  upon  metalllo  platea  are  In  the  Britlrb  Hmvnm. 

In  the  pboto-engravlng  proceaa  of  Fox  Talbot,  In  18G2,  be 
prepnred  a  metallic  (date  with  a  tbln  eoadngi^  Uchromated 
gelatine  expoaed  uiMlar  a  tranaparent  poatUve,  and  etched  tba 
plate  with  a  aolnUon  of  btrblonde  platiunm  or  percfalarlda 
of  Iron  In  water.  The  unaltered  portkma  of  the  gdatine  bring 
pcrrlona  to  the  etching  llqnld,  the  plate  waa  diMulred  anay 
whilethe  altered  portloiia,MaglropervlouB  to  water,  protected 
the  plate  below  them.  Tbe  etching  liquid,  which  corrodea  the 
plate,  penetrsta  tbe  unaltered  gelanne,  but  doea  sot  evolve  gaa, 
and  conaoquently  does  not  disturb  tbe  Dim  of  gelatine.  Be  en- 
deavored to  obtain  hfUrtonea  by  Uie  Interpceltikm  of  nape,  etc 
Ha  termed  It  PHOioOLiPTtc  BiraxAvixa. 

Paul  Pietaeh  of  Vienna,  woAingIn  London, about  1864,  ea* 
lablldied  tbe  photo- gal vanographlo  rampany  In  tbatel^.  HI* 
method  conaiated  In  ptepartng  a  lay  er  of  Uchromated  gelatine  of 
appreciable  tbIcktMBa.  which,  after  expoanre  under  a  rh'cAtf,  waa 
immereed  In  water  and  allowed  to  avril.  The  platitM  by  thb 
treatment  produced  a  number  of  retknlatlona,  which,  lo  theto 
riae  and  neuiMNi,  were  lomewbat  proportionate  to  tbeaeliale 
artlvity  tit  tbe  llRtat  Thta  made  a  Und  of  grain,  wbkh  waa 
copied  by  dectro-deoMltlou,  Ibrmlng  an  Inta^  printing  awr- 
fiice  which  held  tbe  Ink  In  it*  Une  Unea.  He  cubaeqnenUy  ap- 
plied the  aame  principle  to  the  j»oductlon  of  relief  platea,  for 
wbleh  he  obtained  an  Bngllah  patent,  about  18%  He 
probably  tbe  only  man  who  ever  attempted  to  obtain  by  photo- 
gtaphki  meana  a  relief  plate  for  tbe  ^pe-preas  direct  from  na- 
ture.  See  PHOToaALVAHOoaiPB. 

Duncas  Dalbu,  about  1862,  U  believed  to  bave  operated  h 
Bubetantially  tba  aame  wav,  but  with  better  aiicceaa. 

Kglollhteln,  in  New  Toiic,  worked  a  procem  faaeed  wpon  the 
Fox  Tnlhnt  method.  EldUti  established  tbe  Photo^pe  Cca- 
raoy  of  Now  York,  and  his  effort*  were  nearly  Identical  with 
Pretneh,  exreptlntCi  porhapa,  that  he  enecemfblly  thtvw  down 
a  depoeit  of  copper  on  the  swelled  and  atlll  moirt  gelatine. 

Pho'to-U-thos'im-phy.   A  mode  of  prododng 
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1^  pliotogtaphio  Tomtu  duigai  ajkOD  iton^  from 
wnich  ioiprfisaioDa  may  be  obtained  in  the  orduiary 
lithograpoic  press. 

InaokUoiia  irfeflttrtt  hi  tbb  ffinotfan  wxj  ba  ntdltod  to  ttia 
bto  Joanb  DUoa  of  Jentf  City,  Mid  to  Levia  of  DnbUn,  about 
1841.  OtaoB'a  attempt  waa  anuogooa  to  Pottevta'a  pfaww,  a* 
daaoribad  hanaftet,  and  Lawla's  waa  aa  Innntous  modUcaliOD 
Ol  tbedapMmotjrpa  proceaa,  to  whlcta  a  total  muAot  of  iitver 
applied  to  an  underlying  miuDua  coattng  waa  ao  twated  anb- 
aaqvent  to  tbo  photompblo  Image  beUif  prodnead  ttureMi,  bjr 
cxpoaara  to  l^bt  amd  nwreiirlal  fUoMa,  aa  to  lajr  bare  portlona 
of  the  Reaajr  or  nabioua  mattor,  which  waa  Iben  aiuMpUblH 
qf  traiMtar.  No  spadmHU  or  ooatamjmMiaoaa  deaorlptlon  bj 
4itliwnwtbodl*kiM>watoboextaat.  TEhoMIowbifanibiaooall 
tbe  tjrpliMl  pbotollttMsra^ilo  proeaaaaa  at  pnaent  known:  — 

1.  Iiaiiiere)er,Barrea«lU,aadLarebouraor  Faila  patoatadin 
Vrann,  Jidy  8, 1(3^,  a  mothod  whleh  eooalatad  In  an  i^pUcntioa 
to  atooe  of  Ntoephora  Niepco'*  nrj  mrlx  exparinianU  lo  pro- 
dneo  a  p'^tograptile  Image  on  matalllo  plalaa.  Tbay  dttaolTed 
uphaltn  ji  lu  adier,  and  eoatad  the  cleaa  atooa  wltb  a  tblo  nr- 
nbtb  vf  the  mom.  By  axpoaing  UMh  a  incliMsa  under  a  negatlte 
the  birumea  nndergoea  a  alovebaiigo,  becoming  tauotuola  In 
the  pwta  expowd  to  UghL  A  nbaeqneat  waahliig  with  ether 
nnovoB  the  anchanged  loluUe  poraooa,  iMTlag  the  picture 
vUbIa  npoa  the  rtoae,  which  If  than  to  ba  gummed,  rolM  up, 
•lohed,  and  pHnted.  (See  lAaoaaArni.)  Thia  proceai  pre- 
oaded  that  of  MMphermi  of  Borne  (October  14,  1852)  by  only 
a  bw  month*;  Are  ymrt  later  (be  Imperial  prlntlog-offlce  In 
Tlwina  oxpariinentMl  In  the  wna  dlraeoon.   See  Hcuorrpi. 

S.  Mle*lii,ofParla,p4tontedlnBnslaad,DeMmbar,186&,a 
prooeai  far  producing  pletuna  on  atom,  bawd  upon  Huogo 
Ponton'*  dlKOTwy,  that  a  ehoet  of  paper  aatnnited  with  a 
Biriutlan  of  blehromata  of  potuh  and  dried,  waa  aendtlTa  to 
light.  Ponton,  without  IgnorlDg  thapoadbleaetion  tfaaiub- 
atanee  of  the  paper,  beUaTod  thii  liability  to  chance  to  bo  In- 
hereal  ht  the  mit  ttaelf,  bnt  Becqnerel  eubaeqimiitly  igplalned 
lie  tna  naton  aa  dependii^  on  the  oiganlc  chamoior  of  tlie 
rfdng  em]rfayad,  vhioi  waa  apparently  aObeted  bjr  the  ehmmlo 
ael  iNt  five  by  the  aotioa  of  light.  It  mnatnod,  howB*ar,  Ibr 
P'litevln  to  dlworer  and  naka  ap^toation  of  t&o  gna*  fact 
that  ofgank  mnttar  m>  ehanged  repela  water  and  hai  an  aSnlty 
Ibr  gK«M,  renembling  la  thIi  napeet  the  behavior  of  a  Utho- 
griphle  drawing  oa  (tone.  Joaeph  DIxod,  abore  nfersed  to, 
pabliahed  thia  bet  In  18H,  and  therefore  dsaerrei  the  cmtUt 
of  priority:  but  the  dMcrl^tion  be  glrai  of  hU  experiment,  and 
the  iiiicgiatilniii  mtde  by  him,  though  embracing  much  of 
« lat  waa  aAarwaid  elaborated  by  Pglterln,  are  hardly  sttfll- 
daat  to  dla^aee  the  latter  ai  the  bveator  at  a  typical  ptoecaa. 

Aeeoidlag  lo  Potterin'a  daicriptioa  of  hi*  pcoecM,  he  coated 
a  Utbegr^hfe  atone  with  a  mixture  of  olbumea,  gelatine, 

Km.orilndbrorpnle  matter (naUy  aeleotlnKatbanMo},  ana 
ihroBMta  tt  polMh.  He  theo  dited  the  mrffeee  and  expoaed 
it  nnder  a  aenllTe.  He  then  damped  the  atone,  rolled  up  with 
lithompUe  uilc,  etehed,  and  printed.  It  may  he  here  remariced 
that  Dlun^  w^riment  eoatalned  tlie  gtot,  though  napaf^ 
orifed  by  aay,  of  the  recent  knportant  luTentlanB  of  TmOt 
du  Motn,  Almrt,  Bdwanbi,  and  other*,  tnaamach  aa  he  really 
printed  Iron  an  organic  depcalt  whkh  lay  between  the  ink  and 
tbe  itoaa.  See  Photo-MKbamioal  ruxnaa;  CiuoK-niirr ; 
O-utns  Piooiasi  Hauorrra. 
8.  Catting  aad  Biadford,Bo«ton,HBBB^  patented  a  prooeea 


HiHH  vnau  an^ua vai^BH  vm  ipw^hbu  ■     aw         ■  in  !■■  iinii     v*  ■  t  j 

log  the  Mme  and  ezporing  under  a  tnuiipareot  poritiva.  After 
the  aetioie  change  waa  elibcte  J  (hey  waahei  thd  stone  withaoap- 
watar,  whkh  peoetntcd  only  the  parta  nnchanged  by  light, 
aad  fanned  there  the  Uthographk  picture  eoaeepubla  of  taUog 
ink.  nie  Mona  waa  then  treated  according  to  the  niual  Utho- 
grap^  DMthods,  ladodlog  probably  Its  etching  andgaounlag. 

4.  AaaerorAmftarlampaMatadln  Vfaoce.m  ISCB,  tbeflrat 
tranafer-proceaa.  He  prepared  a  abeat  of  aiwlnd  Mwr  or  of 
pqier  all^tly  i*mi  with  alareh,  with  a  aolutfam  of  webnimate 
of  potMh,  dried  it  in  the  dark,  eapoaed  It  onder  a  negatlTc,  and 
than  waabed  it  thoroughly  and  oiled  it.  This  Bheet  waa  now 
nllJaeted  to  a  high  tamperature  on  a  metallic  plata,  then  again 
daapad  as  a  lltbogiaphlo  atone  would  be  damped  fbr  prinUiu, 
and  nriied  ap  with  tianafer-lnk.  The  parta  aSbcted  by  light 
look  the  lok.ln  quantity  mm  or  lea*  perfectly  in  proportion  to 
Ibeaettnie  action.  The  aheet  waa  then  dried  and  tnutribned, 
wlierel^  a  deUneatioa  on  atone  waa  produced.  TUa  waa  roUad 
^  aad  atehad  hi  Oh  naoal  maoaar.  TUa  waa  thaflnttnadbr- 
jroc— I,  but  did  not  pmn  of  praetioal  Taine. 

6.  J.  W.  QilMma  patented  la  Auatralla.  September  1,  ISGS, 
and  In  tba  Vnltad  Btatea,  June  86. 1861,  a  tranirfer-pTOceas,  lo 
wliialt  be  paepar—  a  ibaat  of  paper  b^  coating  one  aide  with  a 


ulztara  of  alboana,  nlatlBe,  and  Mehro— le  of  potash,  and 
Maa  it  In  tbs  dark.  Tills  I*  enweed  under  a  negative,  whaieby 
a  Tlilble  change  ii  prodneed,  the  brilliant  yellow  of  the  sheet, 
daa  to  thaaiUaf  ohroBiDOi,  lielng  ehanged  to  a  ehestout-brown. 
In  addition  to  this  risible  onaage,  the  orgaok  matter  benomai 
Inaolnble.  A  coating  of  tiaasbr-lnk  la  now  applied  to  tba  whtde 
ei^aeed  aarihee,  by  paadng  tbe  sheet  throngfa  tba  preaa  face 
dawB  npoQ  an  faked  atone.  Wben  the  abaet  la  reaieTed  tbe 
photegiqUs  pletuio  k  absoat  InfUbla.  Iha  ahaot  it  Oma 


floated.  Ink  ride  apwaid,  upon  Iwt  water,  tlie  action  of  wUoh 
1*  tocoagulate  tbe  albuBten,  rendering  It  inaolnble,  and  to  swell 
and  gelaUntae  the  geladne,  oaualng  the  part  aflected  by  light 
to  appear  depieescd  by  contiaat.  The  abeet  of  paper,  aofioaM. 
I*  next  placed  upon  a  akb,  and  tbe  anpetfluons  Ink  mbbed  oB 
by  a  wet  spoogs.  This  operation  derelops  the  picture.  The 
sheet  1*  ttken  waebed,  dried,  and  tnnsferrad  to  the  atone  In  tlie 
usual  way.  The  coagulated  albumen  fiwms  oTcr  tbe  whole  sur- 
face of  the  paper  a  eontlunous  film  which  wlheTaa  stmnKly  to 
the  stone  during  the  tiansfer-proceas,  pforentlng  any  BbUllag 
and  conaeqnaot  douhUng  of  tbe  line*.  Tfal*  Is,  far  all  pnctl^ 
purpoBM,  the  first  snceewflil  photoUtboRTaphie  process,  and 
na*  Men  used  In  the  Crown-Lands  Surrey  Oflce  of  Victoria  slnoe 
Septeniber,  18G6,  in  tbe  publication  of  map*.  Substantially  tbe 
aame  proeoaa  la  used  in  the  Ordoatice  Bnrrey  OIHce  of  Englaiid. 
The  dnplkatlon  and  copying  of  drawli^  far  the  United  State* 
Patent  OIBce  haa  been  far  eome  year*  perfanned  by  Osbonie'* 
IWDCoas,  and  In  accuracy  and  speed  leavesnothingtobedeRlred. 

e.  Ilannafaid  of  London,  in  August,  1861,  snggeated  a  taWDS- 
far^proceas,  which  he  oe*«r  pnt  in  prsctlee,  bnt  the  cfssutlal 
Aatnrea  of  whkh  were  tnbaeqnently  patented  In  England  bf 
Toorey  In  1864.  A  sheet  of  paper  wu  to  be  prepared  by  a  solu- 
tion of  guni  and  bichromate  of  potash,  exposed  under  a  nega- 
tive, and  then  trauafarred  damp  to  a  stone,  without  previous 
Inking  The  gum  passed  over  to  the  etmie  on  all  portions  corre- 
sponding to  the  opaqne  parta  of  the  negative,  and.  as  explained 
in  the  UUiographle  process,  incapacitated  tbe  stone  at  nwh 
parts  far  the  reoeptloD  tflak.  On  tbe  raatoral  of  Qie  slwet,  the 
application  (rf  tba  roller  brooght  up  tlte  ^etnve,  wlildi  waa  titan 
etched  aad  prfoled. 

Direct  prooeaaea  upon  the  prepared  surfaces  of  stone  an  not 
now  used,  all  sncceaifol  photolithographlo  work  being  depand- 
ant  open  tba  tnasfer-pnceM.    See  LnHoexAPHX. 

Fho'to-4ii»'Chan1-cal  Printing. 

A  ganaial  tern  mbiaeliv  all  photo-nocesaea  lo  whkh  a 
printtDg  surlhea  I*  obtained  without  the  foterrentlm  of  band- 
engraving.  (See  PBOlO-ncaArtm.)  The  ptocsMa  an  T07 
Tarions,  and  the  rsaolta  obtained  an  of  aavcnl  kinds. 

1.  TheMrAe<  priatlnK  allied  to  the  tiihagramUt,  toclndaa 
aftcrtMM,  pAetoftMflgfp^F,  ptow-intagrnpAp.  Me,  al*o,Aunh 
nri;  CAKBON-puiiTtKa ;  Giunai  Paocisa ;  Hauonra. 

S.  Xbe  r^f/'pHiUiKg  orodwea  plates  which  may  be  inloted 
Hka  tajie,  and  Includes  pkototaivaitog'  apkjf,  photolypt. 

8.  Tat  iniagUo  printug  loelndsa  uwpAoi^r^ptk  procea. 

4.  SeeWooDBinr  Ptoctas. 

A  HKdact  statoMiBt  of  (slatfaie  and  tbidlar  ornok  matter 
asaociated  with  btehrooMto  of  potuh  in  plioto-mauiaokal  pn^ 
oeaaea  mqr  be  given  aa  fallows :  — 

1.  Hnago  Ponton,  1880,  lint  dircovered  the  niiillliaii—  to 
agbt  of  a  sheet  of  paper  treated  with  Uehioante. 

It.  Becqoerd, lUO, detemdned  that  the  Magatthe  paper 
played  aa  Impavtant  part  In  tlie  shange. 

8.  Pox  lUbot,  18h,  diaravned  and  ntUtaed  tbe  lasolublllty 
of  gelatine  exposed  to  ll^t  In  tbe  pieaenia  ot  liieluomato. 

4.  Paul  Prelacb,  1854,  dlaeemrad  and  atUlasd  tba  quality 
irtikh  such  expoaed  gelatlna  peaianM  of  ^ot  swelHag  In  water. 

5.  Joaeph  1^00,1864,  was  the  Am  to  uaeMgaak  matter  and 
Uchromata  upon  atooa  to  prodnee  a  photoUthMniph. 

6.  Pollevla,  1866,  waa  the  flnt  to  recognisa  Om  fact  that  U- 
chrosnalad  oi^nk  matter  altered  by  ll^t  took  tlia  gnasy  ink 
from  tbe  roller. 

7.  Tesrii  dn  Hotoy  and  Harechal,  18B4,  wen  tbe  Ant  to 
print  from  a  photographlo  Image  on  btehromated  gelatbie  a* 
frosn  a  Uthognphk  stone. 

Pho'to-me-tallo-graph.    See  Photozinco- 

ORAPH. 

Pho-tom's-tar.  An  ingtrument  for  Tneasuiing 
the  intensity  of  light   They  are  of  several  Itiods. 

1.  For  compaihig  with  Oia  stdar  Ugfat  by  allowing  a  naall 
graduatadportiononlyaftlieaolardiak  tobeseen.— HirrauBka. 

3.  By  the  Interpoaltion  of  diniBiad  i^aasea. — Rinmmp. 

8.  By  a  comparison  of  MstsKBSs  at  wfaidt  osaU  ebdea  on 
white  paper  an  visible.  —  Cnam. 

4.  By  a  comparison  of  the  ^oporlfonato  fane  of  two  dlSM^ 
eat  Ugota.  —  Ruiiroap,  Boooon,  and  Lunncr. 

a.  Ritekui^t  hi»  with  ssflaeton  and  two  parallel  laiagea. 

b.  iMiMrlep'i  parallel  lamfa  and  taoagee. 

c.  AHMm'a  nOeetlBg  and  faannnitUag  aereen ;  an  maqna 
matghi  and  tnaslneant  center,  Mghto  briiw  on  oppoH^  ddea. 

d.  A  modttcatkm  In  whkh  tbe  aenen  Ii  tntalawnt  with  m 
stni  mm  tnnapannt  eantral  <Bsk. 

6.  ByacompariaOBof  riiadowB.— PuEsnn 

6.  By  polarinUoB.— Auoo. 

7.  By  a  dllhiaBtial  ttarmoaiatar  — LmiB. 

8.  By  a  eompaztaon  of  ilinmhiBtBd  Imam.  —  VkuTsnm. 
Tl>e  phot wBSt^h  need  far  Biuasui  lag  the  nioininatlBg  power 

ofgaa.  Thaatandardof  pa  varlaaaecordHng  toilatato,or,in 
Bomo  ^neaa,  enstom.  Some  gaa  eonmntiona  have  no  appareoi 
■taadard,aDddriv»aayttalnKtbronghtfaemaltia  wlikbirilltttm 
the  meter  aad  not  poiaon  the  people  too  laiMIy. 

Tbe  standard  of  tbe  London  gas  oompanlearaad  ttiisk  onder- 
stood  to  be  prafaaasdiy  the  sanw  with  Oms  Metropditaa  Qaa 
Conpaay.  of  Kmw  York)  la  that  tba  gaa  when  homed  at  the 
ntoorfltaooUefaatpsrhoiirahallgRaalVitoqiwl  to  the 
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bunting  of  IbariMn  rpannaeatl  cuxUa,  neta  eoiiMUuInf  130 
gnlaa  to  tbe  Mme  Ume. 

J.  Huygtuo*,  Id  nwUng  a  ralitlre  MtlnMte  of  tbe  eoniMm^ 
dre  bttonriUoi  of  Uw  uuiUibt  uid  that  of  Blriiu,  ampiojed  a 
tub*  hftTtng  ft  Ttrj  MMll  ipertur*  »t  om  rad,  Into  which  wma 
InnrtAd  m  ninate  Rlobnlar  l«iu,  whteb  allowed  onlr  '/iMith 
pwt  of  th*  lolar  (U«k  to  be  mod.  Ua  fomul  thBttbUdHli  por- 
tkM  altbrdad  m  Itcbt  eqiwl  to  Uut  of  tbe  ttar,  and  tbenftnn 
eoaeladed  tb*t  the  elar  wa*  27,064  Udm*  mom  dUtaat  tbaa  the 
tun ;  a  ooocIwIod  from  arUtnij  pmnlM. 

%  One  pkMomtifT  of  Count  Rnmfbnl  coosUted  of  a  number 
of  pieeee  of  dimmed  glaM,  wlileta  wen  plaeod  In  ■ueeeerioo  In 
fhmt  of  tbe  Ugat  untU  tbe  light  waa  no  longer  vUble.  Tbe 
nlattn  lale^tj  wee  detennioed  hj  Urn  oumbar  of  pleeee  re- 
quired to  make  tbe  llgbt  dleappear. 

Hg.  aaSiihowe  a  tube  a  Inelodog  an  inner  (Udhtg  tnbeb, 
one  half  of  wbkh  U  gradnaled  and  the  other  bae  an  opening 
for  tbe  Inaertloo  of  a  lUp  of  glaae  g,  photogr^hkaUj  gnulu- 
ated  Id  ootor  from  (nuuparenc;  to  total  blackneee. 
The  outer  tube  it  heU  eo  that  the  aperuue  e  U  prMentad  to 
I  UuMtga  tbe  tUp  gaud  It  Macted  lo  the 


the  ll|ht,  wbkh 


ng  am 


HMomtUrt, 

ere  end  of  the  tube  hj  the  mirrar  within  It.  The  dixtanoe 
which  the  tnbe  miut  be  drawn  out  to  render  tbe  light  rlalble 
meoHiFM  Ita  Inleniftr  and  b  lodlcatod  bjr  the  graduattona. 

8  The  photometer  of  Celaliu  conaiileil  lo  obeerrlag  tbe 
graateat  dhtaD<«  ftam  tbeeje.on  which  loiaJI  drclei  painted 
on  paner  wsre  dhtlaetlj  TMfale  In  diflttroot  lli^^ita. 

4.  Count  Rnmfonl,  Prleetlej,  Bouguer,  ami  l^mbert  all  gaT» 
tbelr  attention  to  thia  ■uh)ect  and  eUcltad  the  following  prin- 
ciple :  — 

Though  the  rje  cannot  Judge  of  the  proportknale  ftnve  of 
dllfcient  llghta,  It  can  dlitlogulih  with  coiuldetable  precision 
when  two  umilar  anrbree  prewnted  rogether  an  equ^;  iUa- 
mlnated,  or  when  the  (hadowi  of  an  opaque  ott)eet  tbnwn  upoQ 
tbem  bj  dlllerent  light*  are  equally  dark. 

Kltcble'a  appatatua  la  founded  upon  the  fonner  Idaa  (Bou- 
gner'a) ;  the  llghU  to  be  minpared  being  aepaialelj  reretved  by 
mlrron  aet  at  an  angle  of  46°  In  a  boi  with  a  blackened  Interior 
■urfcoe  and  ndected  therefrom  to  adjeeent  diaka  of  olM  nper 
wo  that  their  comparative  lumlnoalty  mmj  be  oompared.  When 
ODe  eicela  the  other  It  la  retreated  until  an  equality  of  luminooa 
effect  la  eelabliahed.  The  Tiluea  an  then  a*  tbe  aqaana  of  tbe 
dlataoMa  from  Ibe  rvflectora. 

Bouguer'a  phntomet«r  (upper  flgnre)  la  anbatantiaU];  rimllar, 
the  raya  of  the  lumlnona  objecta  to  be  compaml  being' directed 
Into  two  ftinnel*  and  Impinging  upon  two  dMu  of  uniform  trana- 
Inoency.  Tbe  rompariiion  i«  made  aa  In  tbe  former  caae.  Tbe 
Viewa  ai«  reapeetlTely  a  tcctlon  and  an  eleraiioiL 

A  ia  a  almple  app«kratu«  on  the  name  prInHple,  formed  by 
riinply  bending  a  card.  The  llehta  to  be  compared  are  placed 
BO  that  each  ahall  be  reflected  ft^  a  vlogle  ftwe  of  the  card,  to 
aa  not  to  Interfere  with  the  other.  The  reflecUona  are  rlewcd 
through  a  tube  placed  on  the  prolongation  of  the  line  blaectlog 
the  angle  of  the  Cwee. 

Another  form  of  the  li^ht  oomparlaon  la  adopted  in  aonte  gaa- 
worka  wliere  the  lights  to  be  oompared  are  thrown  upon  oppoalte 
■Idee  of  a  acnen  Inleipoeed. 


Thla  la  Bnnaen'a  photometer,  wbkh  dependa  for  It*  MIon 
upon  the  comblnaUon  of  reflected  and  traolanltted  li^L 

"  The  laya  from  the  two  llgbta  to  be  cotnpaied  are  mdnd 
oo  tbe  oppoalte  ridea  of  a  aereen,  one  part  of  wbkh  b  aklb 
and  nearly  opaque  and  tbe  other  part  tranalooent.  HIm  tbe 
raya  of  a  aingte  flame  only  atrlke  afptinat  one  aide  of  tbe  acrai 


tboee  portlona  through  wbkh  the  light  paHca  aeca  dark  ud 
the  opaque  part*  bright.  Bnt  tbe  oppodte  dhct  b  pndoMd 
when  Tie  ml  flam  the  hack  of  the  acreeo,  tor  then  Uu  c^m 
part  aeem*  darkand  the  trualnoent  part  light.  On  UgfaUof  to- 
other flame  on  tbe  oppoalte  dde  of  nte  acnen,  tbe  ^ik  perth 
Ulumlriated  while  the  light  jMMia  tbrougfa  iIn  otbapenloo 
and  adda  but  little  to  ll*  br^toeaa.  Tbua,  tbe  part  tlai  b 
bright  on  one  «lde  la  dark  on  iBe  other,  ud  Um  coonne.  if 
the  light  on  each  aide  of  the  aereen  be  equally  powoflil,  tbt 
dark  part  will  nearly  diaapptar.for  tbereSecledaadtiatMilttod 
llgbta  ooanbin*  to  Illuminate  both  Burftce*  equally.  Thbcftct 
ia  prodooed  by  ahltling  tbe  aeieen  toward  the  t«bk  l%iii,  aod 
by  aquarlng  the  dlelaaee  from  eacb  tbe  relative  liliiitMHng 
power  of  tbe  two  la  aarertalned."  —  Cum. 

6.  Tbe  fom  of  photnoeter  founded  upon  tbe 
ahadowB  baa  been  aacribed  to  Coant  Rnmfocd  nod  toDr  PciMt- 
ky.  Tbe  kttor  deacribe*  It  as  fbUowt  i  — 

"  Wben  two  ll^tt  of  varying  Inteaalty  ahine  npea  tbe  mm 
auT^ce  at  equal  obUquitlM,  and  an  opaque  body  la  failerpcaed, 
the  two  abadowe  produced  dlBer  In  blackneaa  or  intenalt;  in 
a  almilar  degree. The  ahadow  prodorad  by  iutetceptliv  the 
greater  light,  bdu  illumined  by  tbe  kaaer  only,  Um  other 
vhadow  would  be  Ma*  intenae  and  tbe  atrongeet  Hgfat  vonid 
have  the  deepeat  diadow.  Thna,  wben  two  Bghte  are  to  In 
compared,  tbay  ahould  be  to  placed  that  a  ray  ftom  e^h  ibDoU 
Ikll  with  tbe  tame  anale  of  incidence  upon  tbe  mlddk  of  aibnt 
of  paper ;  by  Interpo^ng  tome  opaque  otject  the  two  etaadaai 
It  oonutona  may  be  made  to  lap  over  each  other ;  tbea,  if  tb* 
lighta  are  removed  ftom  or  brought  nearer  tbe  peprr,  notiJ  lU 
tbs  abadowa  are  of  the  aame  IntenflCy,  It  will  be  found  that  tbt 
amount  of  llgbt  eoiltled  by  each  will  be  aa  tbe  aquata  of  Um 
fh>m  tbe  paper. 

6.  Arago'a  photometer  la  founded  on  tbe  propertlM  of  pdaibti 
light 

"  Wben  two  Ugfatt  are  to  be  ronpaied,  tlw  raji  from 
are  polarlaed  by  cauaing  tbem  to  pam  through  a  plate  of  lotti- 
mallne  cut  paralkl  to  the  axla,  or  by  reflecting  thttn  fin  a 
plate  of  gla*  on  wbkh  the;  Ul\  nt  tbe  polaiWi^  angia  Tbay 
are  then  received  on  a  plate  of  tixk  crj'ataj.cut  perpoHUtmlulj 
to  the  axla,  and  obeerrad  through  a  doubly  retracting  ptiaa. 
bcb  light  will  tbua  ^ve  two  bnagea  tlnled  with  Ibe  conple- 
mentary  colore.  Tbe  huagee  an  then  brought  Into  tocO  a 
position  that  tbe  red  of  one  fklU  over  tbe  green  of  tbe  other. 
If  the  two  lighta  be  equal  In  Intensity,  tbu  mperpoeltloa  will 
produce  a  white  Image  ;  If  unequal,  tbe  Image  will  be  aUghtly 
colored  with  red  or  green,  aceordlng  aa  the  one  or  tlM  otber 
predomlnalea  "  —  BkAXDi. 

Thla  Ingenlont  contrlvaooe  baa  been  rather  a  cnrtority  tbin  a 
practical  apparatnt,  aa  It  b  cotoplicated.  and  reqoiiei  coodder- 
abk  trouble  In  the  manlpalatiou. 

7.  iMlk'ipbotoroeterkconetmctedontheaaaamedprindpk 
that  light  b  ooQvertlbk  into  beat.  Tbe  differential  ttaerawm- 
elar  with  a  black  and  a  clear  btilh  b  placed  under  a  caw  ud 
anoceealvely  expoeed  to  the  lighta  under  cxpcrtment,  tlM  tiatuf 
tbe  thermometer  being  obeerved. 

8.  Wheatatone'a  photometer  haa  a  email  convex  rHWrtor, 
wbkh  aObrda  bright  imagee  of  tbe  two  llgbta  nndercompaiiiaa. 
By  oaualng  the  bead  to  traverte,  two  paralkl  Uoea  of  light  an 
formed  and  the  comparkon  rendered  more  eaay.  Tbe  ll^ta  an 
adJuBled  u  to  distance  till  the  Imagee  have  equal  InmiiiodtT. 

/l  aubatltute  for  tbe  photometer  baa  been  propoaed  Id  the 
bromine  teat,  which  remorea  from  gae  the  vapor*  upon  which 
Ita  InmfaioelCy  dependa.  See  "  Ore,''  Vol.  L  p.  489,  AnsinB 
edilkn. 

Fbo'tO-ml-COg'ra-pliy.  At  tbe  time  vlten  pho- 
tography began  to  attract  attention,  efforts  -wen  inads 
by  Donn^  to  depict  microscopic  objecta  by  the  Da- 
guerrean  process,  which  did  not,  however,  yieid  aat- 
iiifactory  resulta.  The  new  proceas  of  phot*^raphy, 
howeTer,  in  the  handa  of  sucn  experimentere  as  Pro- 
feasor  Gerlach  of  Erlangen,  Albert  of  Monich,  and 
Dr.  R  h.  Maddox  of  Southampton,  waa  more  buc- 
ceasfully  emploTed  for  this  purpose.  In  America, 
the  chief  ezpenmentera  have  been  Profeasor  0.  K. 
Kood  of  Columbia  College,  Mr.  Lewis  N.  Rutherfonl 
of  New  York,  and  Colonel  J,  J.  Woodward  of  the 
United  States  Army  Medical  Museum.  The  latter  has 
devoted  much  attention  to  the  subject,  and  has  suc- 
ceeded in  carrying  the  process  to  a  high  degree  of 

KrfectioD.  In  1861,  Professor  Rood,  in  a  paper  pub- 
bed  in  "Silliman's  Journal,"  described  the  proceaa 
as  then  employed  by  him,  by  which  he  had  succeeded 
in  obtaining  photographs  of  diatoms  and  other  ob- 
jects magnified  from  460  to  1,300  diameters,  uatng 
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direct  sonli^ht  and  emploj'ing  ordinary  achromatic 
objectives  with  or  without  eye-pieces, 

Mr.  Rutherford,  in  experimeots  on  stellir  photog- 
raphy, had  employed  an  achromatic  objective  naving 
its  crown  ano  flint  glass  lenses  so  combined  as  to 
give  a  focal  length  about  -rV  less  than  that  proper  for 
vision,  so  as  to  obviate  dispersion  of  the  actinic  rays 
and  brin^  them  accurately  to  a  focos.  He  suggested 
the  apphcation  of  this  principle  to  the  microscope. 
Colonel  Woodward,  taking  the  subject  up  at  tltis 
point,  perseverin^y  experimented,  brining  the  pro- 
cess to  the  high  state  of  practical  perfection  in  which 
it  is  now  employed  at  the  Army  Medical  Museum. 
The  general  features  (tf  this  system  consist  in  dis- 
pensing wi^  a  camera  and  the  non-use  oS  ground- 
glass. 

Th«  openting-roam  tau  two  wtadowa,  throogh  ooe  of  which 
■nBcTlBiit  yellow  ll^t  b  Admitted  to  ouabla  the  opentor  to 
work ;  the  lowor  p«rt  of  th«  other  window  U  prorided  with  • 
■hatter  U  Incbea  high,  the  upper  put  belog  blackened  In 
the  shutter  it  a  hole  tu  whkb  la  In*ertad  a  tube  a,  through 
which  the  noUir  tight  reflected  from  «  plane  mirror  b,  or,  pnfcr- 
tMj  »  belloaMt,  \»  thrown  npoa  the  kchronwtk  coodenaer  of 
the  mlcroecope ;  the  microecope  c  la  placed  on  a  ebelf  at  the 
window  of  tlie  dark  room,  and  the  light  reflected  through  the 
tube,  whkh  li  proTided  with  an  achromatic  len*  of  about  10 
lochM  fof»l  length,  la  thrown  open  the  achromatic  condenner. 
if  ii  the  foruring  lietitm ;  gf,  the  nesatlTe-hoIder  and  Ita  itand. 
Tor  powers  fironi  200  to  600.  a  >  r'""*  oUectlve  without  an  ef  e- 
plM*  i*  used,  the  power  hmg  varied  bgr  Incmaing  or  dlii^>lita- 
ths  dtatann  of  tb*  minted  pkto  fKtm  the  iBatniment. 
A  caU  flUed  with  ammosio-aalpbala  of  copper,  whkh  ahaorfae 

rig.  8688. 


Win.  am. 


the  Don-actinle  imyv,  la  Interpoaed  between  tbe  laifs  km  amt 
the  condenaer,  and  a  hood  U  drawn  aronixl  flw  InatmtnaBt  to 
prevent  Inakage  of  light  into  the  room. 

For  otfjecla  magnUed  IsM  than  600  diameters,  the  time  of 
expoeure,  being  Icm  than  a  second,  Is  regulated  bj  a  eliding 
■hntter  placed  oelbre  a  slitio  ftani  of  the  mkroecope,  the  width 
of  the  Kin  being  adjusted  to  comipond  with  the  required  length 
of  expraiare.  Jor  powers  between  600  and  1,AOO,  a  >,',n-inch 
otiJeeaTe  la  emplojed,  diaponi4ng.  In  general,  with  an  eye-pieoe 
or  ampHfler,  and  placing  the  xensltlaed  plate  at  a  dlatanre  not 
escenilog  8  to  4  feet  ftam  the  mkroseope.  In  the  case  of 
objecta  harlng  ver7  minute  details,  boweTer,  It  la  frequently 
advantageoua  to  employ  an  eye-piece  or  ampllAer,  rather  than 
enlarge  a  negadTS  taken  with  a  smaller  power. 

Though  natural  Runligbt  Is  to  be  preferred,  it  may  be  aome- 
tfanea  neceaeary,  when  this  la  wanting,  to  employ  artiflcial  Ilia- 
minatloo ;  fbr  thlspurpaee,theelcctrlc.the  magnesium,  and  the 
osj-csklum  llghta  hare  been  used  wiUi  sueoeaa.  Of  theae,  the 
electrte  light  U  the  best,  and  Ite  Ita  production  Dr.  W.  emplmrs 
a  Dnboarq  lamp,  opented  by  a  batlMj  «f  80  Bnall  Oran  ew- 
menla,  10  In  a  oetl 

Ttio  magnesium  light  afforda  an  illumination  atmllarto  whit*, 
eloud  light,  or  that  of  the  sun  after  paaeing  through  ground 
gian,  and  is  well  adapted  tbr  photographing  soft  tissues  with 
powers  leas  than  1,000  diameters ;  there  are  no  Inlarfereuee  pbe- 
Domena,  bat  with  powers  exceeding  1,000  diameten  tta«  time  of 
exposure  becomes  InconTeDlently  long.  ' 

fig.  8BS4  shows  tbe  arrangement  employed.  The  magnesium 
faunp  A  Rtandii  on  a  shelf  flutened  to  tlie  wall :  the  condenser  b 
coDcentiatM  Ike  light  on  tbe  acbionatte  condenser  of  tbe  ml- 
oroaoofM  t,  whkh  itaods  on  a  taUs  t  supported  upon  three  ler- 


MicnpkMopxqJue  Apparatus  [with  Magnaittm  Lamp). 

elingaerews.  TheimsgereeelTedontheplate-holderrsnpported 
on  the  table  /  Is  photographed  preciaeiy  as  In  the  ease  at 
the  electric  light.  The  aame  ^ 
foctudog  apparatus  d  Is  em- 
ployed, and  the  amroonio- 
Bulpbate  cell  Is  invariably  in- 
serted. See  Dr.  Woodward's 
articles, "  AroeTiean  Jonmal 
of  Science  and  Arts,"  Vol. 
XI.II.  (Second  Series),  pp. 
189-196.  Also RepoHa  to 
th"  Surgeon  -  Oenerai," 
18TO-n 

Fig,  86R6  ahowa  a  photo- 
mkrographk  apparatus  fhxn 
Otto  Bocbler's  "Atelkr  und 
Apparat  des  Photographen  " 
a  repceaents  the  mirror,  b 
the  otfject-bolder,  e  the  ml- 
onaeopa,  and  d  the  dark- 
obamber,  oa  top  of  whkh  la 
the  plate^Mlder.  The  adr 
Jnstmenla  are  three :  one  for 
the  objtect-holder,  one  for  the 
microecope,  and  a  thh^  for 
giving  tbe  dark-chamber  the 
Hoper  vertical  elevation. 
Tbe  airangements  shown  at 
Ftga:  8688,  86M,  are.  how- 
ever, undoubtcdl  j  preferable. 
See  also  Microsrapr;  Hi- 
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PbotocnvhT'.. 


Photo-mecbankal 
prDCtaaaa  


Calotype. 
Daguemsotype. 
Ambrotype. 
Silver  wiDtlag. 
Collodfon. 
Carbon  prlntbig. 


Photo-engraving 


Fboto-rellef 
Photo-totaglio. 
Woodbury  type. 


Photolithography;  Fhotoalncogiaph. 


Photo  gelatloe  priaUng  (CoUognphy.) 

Photo-re-lieP  Bn-gmv^ng,  Properly,  one  in 
which,  by  photographic  means  and  subsequent  ma- 
nipulations, a  printing  surface  is  obtained  which 
stands  above  the  general  level  to  receive  the  ink  and 
may  be  printed  as  type  or  woodcuts. 

Paul  Pretscb,  November  9,  1854,  prepared  a  surfece  <jt  bi- 
chromated  gelatine  with  other  len  essential  chemicals,  and 
eipoeed  under  a  transparent  positive.  Bv  plunging  thU,  after 
enpoBUre,  Into  water,  the  unaltered  gelatine  swells  Into  relief, 
(brmlng  a  snrfkce  whkb  may  be  co^ed  by  the  pilvanoplaatle 
or  stereotype  procees  to  Ibrm  a  relief-printing  piimna  Abo 
known  as  a  PB(i>TO-eALv«K0«a«PB  (wlikh  see). 

Poltevin,  December  18.  1866.  had  a  proeaaa  nibstutUlj 
similar,  uring  ptastsr  hardened  with  protoioliAate  of  iron  to 
obtidn  a  cast. 

.    Oibocaaaad  Bobirlnii,lD  1800,taiaft»ad  IIn  pbobdltho* 
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gnphk  tnnBfbr-ih«M  to  fine  and  etched  the  sine  to  make  a 

nUef. 

Leggo,  about  1866,  eoatod  tbe  baek  of  a  traiupareiit  poaltlre 
wUb  gelatiiie  and  btobromste,  alloirtiiK  U  to  glBlatinlaa  only, 
not  to  dry,  expooed  from  the  fhce,  and  anally  mahed  awa;  the 
unaltered  gelatlDe,  Inrlng  a  number  of  depremoni,  correapmid- 
iug  to  tbe  poaltlTe  parti  of  tin  ptettm.  A  eaating  waa  made 
firmn  tbla  In  the  eteetro-bat^  or  by  stereotype. 

Woodbury 'r  procem,  tbougb  called  photo-rdief,  toaroely  eomM 
wiUiln  the  definttioB.   See  Yvoonauai  Pxooim. 

Pho'to-aoope.   An  iiutniBieut  or  appamtiu  for 

exhibiting  photogrspha. 

Pho'to-soulp'tare.  M.  Tillfeme,  m  eminent 
Frencti  sculptor,  is  credited  with  the  inrention  of 
ttiia  ingenious  process. 

The  subject  to  be  modeled  stands  in  a  circular 
chamber,  while  from  21  circular  apertun^  iu  the 
wall  provided  with  as  many  photographic  apparatus 
21  photographs  are  taken,  giving  tli§t  number  of 
portraits  from  different  points  of  view.  By  Hub 
means,  th«  ttculptor,  having  21  photogntphs,  repro- 
■enting  the  sulycct  from  as  many  different  poiDts  of 
view  (all  taken  at  once),  has  hut  to  turn  the  block 
of  clay,  after  each  operation,  ^  of  a  revolution,  and 
then  cut  in  correspondenue  to  the  next  profile  aa 
traced  by  the  pantograph  on  the  clay.  After  the 
block  has  completed  a  revolution  it  is  traoaformed 
into  a  solid  figure  of  the  21  photographs. 

Expedition  and  accuracy  are  secured  by  this 
means,  but  no  doubt  it  would  and  does  disgust  one 
of  the  old  school  almost  as  much  as  taking  a  cast 
from  life  and  using  the  cast  as  a  pattern  iu  a  "  pat- 
tern" lathe  to  turn  a  bust  out  of  the  marble  by 
automatic  devices  and  steam-power. 

Phot^typA.  {Photo^aphy.)  A  general  term 
tov  processes  in  which  sun-pictures,  or  light-pieturea, 
as  the  name  indicates,  are  made  printing-aarfoees 
and  thus  become  the  means  of  multiplying  pic- 
tures. 

The  term  has  been  spedally  applied  to  the  follow- 
ing process :  — 

An  fanprearion  on  a  plate  In  rabad  eharaetera  dertred  ttata  a 
truufbr  obtained  by  the  pholadncogTaphlc  proc«M.   The  ori- 

Snal  maaoacrlpt  or  pw  of  type  ti  plkotograptied,  treated  with 
k,  waihed  and  traiuferred  to  the  plate,  whkh  Li  then  bit  in, 
■o  M  to  deprewi  tbe  aurftoe  at  points  not  protected  by  tbe  ink. 
(See  PbotozimcoQupHT.)  For  an  analogous  process,  sea  Photo- 
OLipaic  Bmcuutimi.  Tbe  reaoltlng  plate  haa  a  salkot  limirw 
ston,  and  Is  printed  fh>m  as  with  ordinary  typa 

Fho'to-vtt'ro-tvpe.  (l^otogrc^jf.)  A  li^t 
picture  printed  on  gliuis. 

Pbo'to-ziii-oog'Ta-phy.  A  process  for  the  pro* 
duction  of  delineationa  on  zinc  by  the  aid  of  light, 
from  vhioh  impressions  can  be  printed  after  the 
manner  of  zinoo^phy.  This  method  of  pnxlucing 
and  printing  facsinulea  is  identical  with  photolithog- 
raphy, save  iu  the  fact  that  zino  platea  are  subeti- 
tuted  for  stone. 

OatUng  and  Bradfi»d,  as  wall  aa  Osbonw,  contemplated  tha 
pmducHon  of  the  printaUtt  lecture  on  due ,  as  well  as  on  atone ; 
the  latter  produoed  eoptss  vt  nispt  In  this  way  in  Hanh,  1860. 
To  Ool.  Sir  Henry  JaoHS,  bowerar,  the  credit  la  due  of  giving  to 
a  process  on  itnc,  elaboral«d  by  the  employees  of  the  aontham»- 
lon  Hap  OlBoe.eoBslderable  prominence  and  Importance.  This 

iirocess  naembtea  Aseer's,  but  oalr  to  tbe  extent  that  a  tr«n«- 
L-r  is  employed.  In  Its  dotaUs  it  la  Identical  with  Osborne's 
(omittlngthiiuaeofalbumen).  Both theee Inventors antldpatod 
Junes,  and  published  elabonte  deacripHon*  of  tb^  proeeMas. 

Tbe  Southampton  ofltce  has  made  a  Tery  naefUl  appUcatioD 
of  photodncography  for  the  wodoetlon  of  old  historlisj  roann- 
acTlpla,sueh  as  "  Domeeday  Book  "  and  sfanilar  documents ;  but 
tbe  quality  cf  the  reaulta  obtained  does  not  appear  to  turn 
reached  a  degree  of  eioellenoe  which  would  Justify  thaest«nded 
amikatlon  of  the  prooeea  to  the  production  of  niapM. 

The  only  adnntage  whkh  pbotcriiwoinaphy  poasaaaas  ant 
the  analoooua  pweiaaaa  on  (tone  Is  tbe  llxhtoess  and  cbmpoMB 
of  the  phics.  Bee  LnuoaaAvav;  PHOrouraoMarBT ;  and 
ZutcoaaAvar, 

Plithoii-gom'e-ter.  A  measHrer  of  vowel  quan- 
tity.  (WIUWELL.)   He  refers  to  Kempelen's  and 


Willis's  talking-machines,  is  which  acooatie  sounds 
were  made  to  assume  "articulate  differenoea,"  "ex- 
hibiting the  relation  among  the  vowels." 

Fb^e-ter.  A  filtering^machine  consisting  of  a 
tub,  with  a  perforated  platform  about  half-way  up. 
The  air  is  withdrawn  from  the  lower  portion,  and 
the  pressure  of  tin  atmoepheie  forces  the  liquid 
through  the  partition.    See  pBSSBDns-FlLTRS. 

Pi«'JKHlOTte.  iifvtic)  An  instnunent  with 
a  key-board  and  metallic  atrings  pat  in  motion  by 
hammers.  Its  usual  compass  is  about  seven  octaves. 
Its  music  is  written  on  two  diS<>rent  cle&  at  «ioe, 
the  F  oH  for  tbe  left  baud,  the  G  clef  for  tbe  right 
hand. 

Its  strings  are  stretched  upon  a  barp-sbaped 
frame,  and  are  struck  by  hammers  moved  by  keys. 
The  strings  are  of  graduated  length,  thickness,  and 
tension  ;  are  stretched  over  bridges,  and  Csstened  at 
their  respective  ends  to  pegs  and  tuning-pins,  and 
are  arranged,  two  or  three  to  a  note,  in  a  plane 
parallel  to  the  sounding-board,  by  which  their  aono- 
roua  vibrations  are  propagated  and  enhanced.  It 
is  distinguished  from  its  predeceasors  in  the  ssme 
class  by  having  a  hammer  to  strike  the  string ;  the 
hammer  bein^  moved  through  the  intervention  of  a 
jack,  and  retiring  from  the  string  immediately  after 
delivering  its  Uow. 

"  The  piano  la  bow,  beyond  anqansHnn,  tbe  fcrt  ot  miiilial 
bwtruments,  botii  to  tba  prdMdoa  and  to  tbt  CVlttvatsd  dasMB 
of  society."  —  TBAUCsa. 

Another  might  aay  tba  mian,  so  Iv  as  pmnr  mad  wpai  Uj 
and  nriety  of  esptBSUMi  are  conoermd 

In  tracing  the  rise  and  pwigitaa  of  tbe  liwliiuunit  wboaa 
qualiUae  warrant  such  exalted  pnba,  wo  shall  ban  to  ga  back 
to  the  primitive  atringvd  iDstrnmenta  wUeb  bad  a  few  stiiiiff, 
representing  as  many  notes  and  toned  In  nnJaon  or  banuon, 
aa  the  case  may  be,  with  a  demo  ot  Alll  d^tudlut  apoa  ifia 
ear  and  attslnmenta  of  the  perfliinMr. 

We  may  lUrW  suppose  that  the  fliat  lustl  nineut  ot  Olm  Uad 
was  plajFed  tur  Uuflngets.  InpraocssafUme,  aaltwMdiRav. 
end  that  either  thieKneaa,  length,  or  tenakm  wonld  Hhct  lbs 
otdeot  of  adilhraneeof  tosM,  tbeftamawonU  anna  a  aona- 
what  trUngiilar  shape,  the  longer  strings  being  the  naawst  to 
one  sida,  to  which  all  ttie  itriiiB  wen  parallel. 

We  liave  tben  aitlved  at  tbe  Aaip,  which  tnaat  trnn  bMB 
used  for  ages  befcre  It  attained  the  a^uidld  nr^oattaiia  sad 
flnlabed  appaaraoce  of  than  fiNuid  wpwaauhid  ni  a  Umib  gf  tfaa 
tlnwirfBaineaeani.,lS8Ba.«.  These tenree  are  oallad  Awe's 
Aarpm,  from  tbalr  dncorerer,  and  are  Unisbated  oader  tba  sec- 
tion treating  of  that  hutniment.  SeeOiBV. 

TTi-  AH  TrrTrnimt  flrrliTtTmif  sttmniln  tils  — isnsi  iiriiwlia 
menta  of  the  lun  kind ;  the  iyrr,the  pmHrrj/,  and  hislimwli 
oflO  atrings.  The  Kgypttaa  barps  bad  ftval  toU  sU^as 
long  ago  as  Amoais,  about  1670  I.e.,  90(1  yean  britanTkriHUida^ 

The  fimu  of  the  barp-ftame,  as  we  have  eeeu,  arose  mm  tba 
mode  of  varying  tbe  tone  by  gtvlng  dUweot  lenglhs  to  tha 
atrinp,  which  wen  of  catgnt  or  tendon* ;  to  this  was  adM 
anoUiervariatl<m  by  tbe  thlekoeas  of  strings.  Atavwiyeariyage, 
stUl  another  mode  of  varying  the  tone  waa  discovered ;  this  was 
by  piMsIng  on  the  string,  aod  thai  tempotarily  shortening  It, 
nidnc  tbo  toaa. 

W«  Dantbns  anfnd  at  tba  gnksr,  which  was  oonaaoa  la 
Bnrpt.  We  Ind  It  repttaented  oo  tba  lea>Ble  aad  acpakhial 
fSia^  oT  Tbebaa,  oa  On  obriUt  bnuU  feon  WPt 
Aogiutw,  and  wfaloli  was  placed  oa  Gu|^  Bette  at  Rmn: 
alw  on  the  soalptans  of  Nlmrood.  Ihaao  guitais  bad  astfca, 
but  no  frats.  The  gwttor  is  la  nuaa  and  Ut*  cloady  aUM  to 
the  harp,  Its  Onrit  aamo  iffikara  bdng  tba  ocigiaal  of  tba  wort 

Stiiar,  utd  dmsdIdc  sh  liiilimiiiial  of  tbo  baip  ktad.  to 
DTTAS. 

Tbe  'ooff  of  tbe  nndem  Anha  la  undi  Ukt  tbs  aariat 
Egyptian  guitar ;  a  neek  wUboot  (Ms,  a  hollow  oval  body,  and 

Efomtcd  soonding-bcard     The  UibIbhIbb  of  tbo  Xmtfaa 
Cmment  an  charly  slutwn  on  tbe  obeUsk  InMrtod  8j  A»- 
gUHtas  and  upset  tnr  tbe  ConataUe  BotntaL  In  US7. 

After  the  Amv  and  It*  eoBganan,  the  giiAarktaid,  whaoe  bMb^ 
wen  vibrated  by  the  flngm  aod  tbinb,  or  by  a  piertmrn,  wm 
find  the  atringed  histnimanti  dfvwrgfaw  la  t«o  dtaaetieaa,  a 
devke  befaig  employed  bt  aadi  esM  to  vneala  the  sMiip.  wa 
ngard  tbe  pUetmm  as  bdaf,  In  Oo  nabi,  mevalT  a  made  «C 
saving  the  Bn^na. 

The  two  devlcee  referred  to,  wUeh  efaancteriae  arparate  ^m- 
illaa  oTiMnged  nndoal  taMtonmenla,  na  tbo  tew  and  tba  AoM- 
mrr.  Of  tbe  flrst,  wo  havo  tbe  «iatfa  aariei :  «Ma,  taeMs,  «t«- 
lontfUo,riolonr,(ir  dimblr-itui.  Of  tbe  toiHitfr  anka,  w«  Bova 
the  dtOeimrr.  rirfiuat,  daoUkard,  kammir  Umif&bjkard,  aod, 
lastly,  the  Buprame  pima^orU. 
Of  the  tew  sMdas,  Um  tnatnoMiiti  barc  neeka  ant  be  Btriw 
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are  Mp«b]a  otmmadlBg  vtriooa  note  hj  bdng  rtoppMl  to  tut 
thrir  leogtha. 

OlthekammtT  wrka,  tbe  itrlnga,  llk«  (boM>  <^  lb*  karp,n- 
BTCM  bat  OBM  DOta  Mch,  vid  ua  Doowroua  Moorduljr.  n* 
fwp  vaa,  for  eooTenlaBM,  kid  proMnta,  but  retilMd  lla  ihape 
M  It  docf  pnctlnlljr  to  tbt  pMMut  dij. 

We  alull  hkre  to  Dotlee  two  wUon*  pwantly :  «m  In  Hm 
MAftttMiM  0^  qMHt-jaekt fvt  iA«  Aomwur,  tb*  otber  hi  ^prv^f- 
«»  (A*  kvp-fniiu^  u  la  the  npri^t  frfuo. 

Tbe  &OW  amw  ^wfafttea  from  our  pwwnt  ■nbJecL  aad  «■ 
dbotlHtt. 

flntoCtbabuuiMrMriai,  we  noUoettaatbiUMMr.  TUehw 
s  MiH  of  aMnga  tuiwd  to  the  ohioButie  leele,  ud  havtng  ft 
ffflwiMw rflwo  PC BHW  oehre».  Tbe  atrinei  emetNtehedovar 
•  biUse  et  Muih  end  of  tbe  boXrCOfw,  which  fbnne  tbe  eonnd- 
Ing-beud.  Tbe  kammtn  en  pellete  of  oork  on  the  ende  of 
eleetfa  rode  beM  In  Um  baadi  w  tbe  perfbnaer.  lUi  ia»T  be 
Uiep«8lt(r|r<«UwEMmwB:  K  le  hard  to  Ml. 

Tbe  eiloU,  or  little  oheet,  «aa  e  box  with  (tretehad  aMnp 
whieh  wen  plv*l  bf  the  flngen. 

Now  Ibr  a  MBC  itep :  Tbe  tint  aMosed  InatniiDent  la  iriddi 
the  bamaen  wen  BaehMikeJljr  opented  aeema  to  ba*e  bean  the 


daMc|i(A«'AMi,orlu]reddlba»(eliwif,al(ay).  (See  oooaeea- 
tin  atuenent  MoempaivluK  Plato  XLl,  pas»  IW2.)  In  ttak 
UinetraUoDortbeeeqiMnee  m  Inatrunwcta  en  alio  abown  tbe 
Haviekord  or  maMeienl  and  the  virgimal,  all  of  wUeb  ore- 
eaded  the  tpitut,  karptitkwrd,  kammwkarpMdierd,  and  Jwe- 
^'oM,  M  It  waa  Ant  named.  Keja  wan  applied  to  orjpwa  In 
the  elerenth  eenturj:  oeatnlea  befon  they  wen  naed  on 
■trtngwl  Inatnunenta  t»  Ouido,  of  Anan,  who  orl^naled  the 
davttflkerimt,  or  keyid  eittoa. 

Tbe  hlitory  of  the  pUno-fbrte,  aa  we  ban  teen,  htTolna  the 
aarlf  blitorr  of  atrlnged  Inatmmenta,  aa  the  piano  !■  bat  a 
prostrate  hifp  with  ttrlofS  In  mnpa  and  atraclt  by  kcTi. 

Plate  XL.  Htowa  the  aenea  d"  Inpranmeota,  bennntiig  with 
tbe  lip*,  the  InvantlMt  vt  whleh  U  endUed  to  Hennea  (Her- 

to  fton  an  Bgrptlantamb  at  Baal  Hanaa,  the  palat- 
ini belas  anppeeed  to  nprewnt  tb*  arriral  of  Joeeph'a  BunUT 
In  BsTPti  >*>ii>k  eonlemp(mi7  with  that  erent.  A  W 
fron  a  Ijn  In  Che  Berlin  Huaeam,  wfakbla  peribot  eseeptaalo 
Ita  atrlnga.  t  la  adnwlng  from  a  palnBng  In  Thebio,  abowltig 
tbe  nae  of  the  tamntlon.  rf  la  a  aquan  lyre  Aou  a  painting  In 
Hercnianeam,  theDgnnholdiivapleetnun.  elaabow^biqied 
twnlre-atrinced  karp^  from  aa  EgrPtlaa  painting  eopled  br 
WUklneon  /  la  from  an  IgrpUan  pfetan  reprceenting  a  t^. 
on  play  lux  oo  a  harp  with  trlaagnlar  frame  and  perpendicular 
Btrloga.  (SeeH*ap,ftir,entofBraoe'Bharpen.)  rlaamedlenl 
eiikam.  i  laapaaBmwn,  AmnaD  lUnmlnatedlu.of  tbelbar> 
leentbeantarr-  ilaadMbuncr,ftamtbe"MaaaitfaaeaPjfasla 
Xade»,"  bj  OttoBHtma  Luednlaa,  Stnabarg,  IfiSfL  Tbe 
daldmerofold  Ai^rlabadatrinffi  of  Tarjriag  lengUia  paaalng 
orer  tbe  •oatwUna-baard,  and  waa  alnng  bj  a  itn^*  In  front  of 
the  perft«mar  while  manblng.  It  waepiMndbrapleBtmin.  It 
to  known  aa  the  txmoon  Inr  tbe  Anba  and  Penlana,  who  twang 
the  lamb*>«nt  atringa  with  amall  pleetni  one  attached  to  tbe 
Ibreftnger  of  eaeb  hud.  Tbe  dokUMr  played  with  nalleta  la 
oaed  la  mral  ntee  on  the  Continent  of  Bnrope,  and  knowo  aa  a 
AaeUpd  (AoaUeortf,  or  ebopplng-board,  tbe  ahape  of  irtifah  It 
meaaUea) ;  taehbia,  In  our  tnnnlatioa  of  Danld.  j,  a  citefa, 
fhrn  a  drawing  prnerred  in  the  British  Museum. 

"  A  eitoU  la  Un  right  hand  hadde  she." 

Oaitron. 

k,  a  daviettkerwrn,  or  keyed  cttAm,  wUeh  bad  quilled  ^tn 
altaebed  to  the  Inn ;  the  atrlaga  wen  of  eatgot.  The  illoiitra- 
tlOBtafhHnlhe"1faaivitia,<'Jaat  elted.  The  eiomcAOTd,  also 
known  aa  tbe  tneiMcAenf,  waa  a  aqnan  Inalmnient.  and  had 
keja  on  whleh  wen  nrueal  nieeaa  of  biaM  pIn-wIn  which 
ceoU  bo  praaaad  apinat  tbe  atnnp,  wUota  wwn  tJao  at  bran. 
Theee  puiai  tberelwe,  fbnned  wnat-^na  fbr  the  atrlnga,  ^lieh 
Tlbnted  only  ^Ite  the  k«y  was  tield  down  n  elan  damper  be- 
ing flied  bahnd  whtoh  acted  upon  the  atrlng  when  quitted  by 
tbe  pin,  the  k^,  hi  ftct,  fbnnlng  mie  of  two  brMgae,  betJraen 
whkb  the  alrinp  vlbnted.  Tbia  inattumeat  piayed  aa  tanpof^ 
tant  part  tai  the  hlBl«Tormnale  Ibr  rfzhandred  nan.  It  waa 
Baetfa fcrorite tnetrumwit ;  Itfcrawdpartof  Moaaft'stnnllng 
eqnlpmout.  It  bnld  by  Blount("ahMa(w[^K"l(IM)  tobe 
ionanted"baca«aetheatriogBanwraatedttpwlth  a  ebimj.a 
key."  t  iathaebttw|rinW,ln  whleh  tbe  atringa  an  dUpoTCd 
bwp  ftabhin.  Ita  atriaga  an  of  ateel  win,  aoonded  by  qulU 
plaetnoathekeya.  Tbe  Ulastntion  Isfram  Uw  "  Muaur^" 
m  la  the  monMenh,  frnm  a  dinwlng  by  Menennaa,  1636.  It 
waa  a  aoparlor  Ibm  oC  tlaviekml,  with  or  SO  karya  and  70 
atrfng^  wbfeta  leeted  on  (  bridgao,  acMw  of  tbo  Btrlnga  being  In 
nalaon.  It  Ind  a  hammer  of  naaaand  a  cloth  thmper  to  atop 
the  Tflnflon  after  Ou  note  had  bean  atrark.  It  was  long 
and  narrow,  and  the  aoandlng^Maid  btA  up  half  the  length  of 
tbo  InatnuBent.  it  Is  a  etr^taol,  taken  ftmn  a  atalned-glaaB 
window  <tf  the  BHaabethan  period.  It  had  itrlogs  of  nrioaa 
loBgtha,  one  to  each  note,  of  Iron  or  ateel.  Tbe  striDgn  were 
atrnek  by  small  pleeM  of  qnlllaflnd  to  ndnuteiprinn  adjusted 
in  tbe  upper  part  of  the  jacka,  whleh  wen  planted  fn  the  keya 
and  dhcBted  parpententorly  upon  the  atrlnp.  Tbe  tuune  In 
dnfred  from  tbe  Inatrnment  being  daeniad  aiutable  Ibr  fir^^,  or 
ftom  Ua  bring  naad  In  aeoompanyhif  hymna  to  the  Tlr^. 


oiaatelaMrnlarvirgmalftomtbe"  SynteguiaUnaknim  "  of Pra»- 
torias.  Tba  tnstruineot  la  frequently  mentlooed  in  worka  and 
Innntoriaa  of  the  llfteenth  and  olxteentii  centuriaa.  Shake- 
apannnlbratolL  jtlaacvrlonadnwlngofau  nprWit  Tliglnal 
from  a  aoUeetion  of  pen^and^nk  dnwbp  of  ancient  moahal 
Inatrumenta,  ezeented  at  the  latter  end  of  the  six  teen  th  oen- 
tuzy.  Tba  Tirghwlof  Mary  Queea  of  Scots  was  of  oak  InUld  with 
cedar  and  olabontaly  omameated  with  flgniaa  of  warriors,  ladlaa, 
andblrds.  Tba  colon  an  yet  bright,  o  is  tbe  jm'acf,  named  ftom 
qMM,  a  thcni  or  qnlll,  the  tone  b«og  prodnced  by  a  croWa 
qulU  Inanted  In  tbe  tongue  of  the  jadt.  Aa  deacribed  by  Hei^ 
aannna  ("  HamwnleomM."  Parte,  168B)  It  Imd  «  atrlnga,  of 
wbkta  HM  lower  811  wen  made  of  htten  (flat  braaa  wire}  and 
the  remainder  (19)  of  ateel  or  Iron.  The  note  depended  on  the 
rin  of  Btring  and  tenalen,  then  being  one  note  Ibr  eaefa  atriag, 
and  bat  6  or  6  ataaa  of  atilngs.  The  ^imt  waa  alwnya  triaa- 
gular,  and  had  tbe  wine  canted  orer  a  bent  bridge;  theatringa 
of  the  owgiNOf  oanal^  vent  direct  to  the  ecrew-pega.  Tbo 
IDoatiatlon  to  from  Bonannl's  "OaUaatto  Annonleo,"  4la, 
Room,  1722.  r  to  tbe  kmrdtkard.  iriitefa  to,  In  feet,  a  torn* 
■bed  spitui.  bat  U  dWmd  front  the  latter  and  from  tbe  w- 
gtaof  In  bavinB  two  string*  to  a  note.  The  Ulnatntlaai  to  from 
the  work  of  Beraaanna  Jaat  quoted.  "  The  aetkm  of  tta 
barpekhord  waa  simply  a  key  and  what  to  called  a  Jack, 
which  to  a  ^eee  of  peu>tree  mtb  a  smoB  monUe  tongue  of 
holly,  throagta  wblcb  a  eattInK  of  ciow-^nlU  waa  paiaed  to 
touch  tbe  atrlng  when  the  Jack  -was  la  aetlan.'*  (Bntiixr.) 
Thna  the  wiechaafam  of  the  JaA  waa  afanllar  to  Oat  hi  the 
virginal  and  spinet.  Hhna  Bnckon  Joined  to  the  two  atitaici 
la  nidMa  a  third  on*  of  atwrter  and  flner  rai^  toned  aa  oetavB 
above  the  others.  He  mounted  hta  loalmaienta  partly  with 
eatgot  atrtnga  and  partly  with  atnl  win  i  be  added  a  aecoad 
key-boerd  to  reach  hot  a  afai^  wire,  and  estMidad  the  «an- 
paM  to  turn  oetavaa.  ruble  wan  Inlndneed  about  Uw  middle 
(rf  the  etf^teeath  cental^,  to  wort  «tap«,  aa  tbfy  wore  termed 
(pedato  were  Merioualy  naed  m  orgaaa),— tlw  fort*  slop, 
whkb  miaed  the  dampm;  the  <q/l  stop,  which  partW  i topped 
tbe  Tlbntlona  of  the  atrlnp;  and  tbe  b^ff  atop,  wbuh  Inle^ 
posed  a  layer  of  elolh  or  soft  bnff  bather  between  the  atrlnga 
andtbejacka.  Tarqulo  of  POrto  flrat  aubatltuted  boB  leather 
Ibr  Ute  quIUa  In  lT6i  Bebobert  bad  a  doaUa  (far  of  atringt 
with  addition^  aoundtaiff^MMnL  Vlagbt  introdooed  aiataUlo 
longoee  In  17U  \  Silbennami,  a  mnfaanlna  like  the  clarlehoid 
to  attike  the  string  at  Ua  mtdtoaftb,  by  whkb  tbe  harmonle 
aonada  wen  beard  at  the  aame  Ume  the  whob  atring  waa 
aotmded.  Stela  Innated  the  eu-«-«<a,  or  doable  harpsichord , 
which  waa  piMred  by  a  perfMiDtr  at  aoeh  end-  Burner  refen 
to  a  traoapowig  harpalcbord  of  1700  :  "  By  diawlag  out  tbo 
keya  the  hammen  an  tnnafcnd  to  different  stiliMB,  by  whkh 
meaaaacompoalUoa  to  treaapoaedbalf  anote,  a  whole  note,  er 
a  flat  third  lower  at  pbaaan."  In  IT80  Harria  took  an  Bng. 
UahpnlMitfcrhto  haraalebMd,**wlth  two  aeta  of  atrfaigB,oa 
wUcB  may  be  played  dtbar  oite  antotm  or  two :  or  two  anfaoaa 
and  an  octaw  togathor,  and  the  Forte  and  oie  Pbnoe,"  ete^ 
PlenluB,  hi  17il, alaoreftn  to  the" fbtte and  piano"  capatl^ 
of  bto  laatrnaient.  la  1774,  the  nntent  of  HerUa  deecribed  « 
"  new-hmnted  kind  of  aaaapomM  baipriofaardf  tat  which,  bo- 
tldaa  ttaeJackawlthqnllto,aaatDrhamraarairfaanaton(if 
thoeeoaedln  the  kfatd  of  barpakliardi  coUed  jri«M:/brts, are 
taitedoced,"  eta 

Tbe  kammtr-iwpiidwrd,  so  colled  than  the  snbetltutlaa  of 
bajDmere  itar  pbctn,  was  the  tint  piuma-forU,  and  lunnted 
l9^Crtato«»tofnoranoe.ini.  Ithad  a  nwof  toatber-topped 
bammaia,  which  rlbmtad  on  a  rod  and  atraek  the  atring  from 
beknr.  A  pM^ntlon  oai  tbo  banunar  near  Ito  axto  waa  atmek 
by  "atoagaaorwoodptocodapeaaleTCrttantmaetothakor 
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,  Bartodoatatao  CMatolbri  of  nonnoa,  1711. 
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andtlMtli  mlMd  br  It  whenpMMd  by  thak^."  {SMKint- 
bMU*i  "  Platto-lbrto,"  London,  1860  )  A  long  dateripUon  hj 
Sdslone  lUM  and  «  cut  wore  pablished  in  the  "  Olonul*  de' 
UtMU  d'  ItaU>,"  Tenkw,  1711  (Tom.  T.  p.  IM). 

lu  it,  Hg.  S686:  a, string;  b,  frame  of  k«y-b(Mrd;  c,  kev 
wltb  »  pad  on  Cha  «nd  which  cornea  btnMth  tha  lever  «,  whkh 
hu  a  jMk  or  hopper  to  fbrca  the  hMiinwr  »  upward  when  the 
kcj  U  dBprcMad ;  m,  tbe  bunmer  nil ;  r,  the  daniper  which 
leare*  the  rtring  when  the  key  ta  tooebed  ud  letnToewhen  tbe 
pnaenre  oa  the  k«)r  la  removed.  The  hammer  ii  katbn-flMMli 
mod  la  ewigtat  bj  a  allkon  Mring. 

BCariua  «  Paila  anbmitted  fiuir  of  Us  inatranwaU  tor  ezam- 
inUkia  br  the  Aanitmj  ot  8denca«  Id  1710,  oalUng  them 
efaMrtM  A  maSiea,  Tb»  hammcn  had  kfttbera  turn,  and  hi 
one  the  hlngwl  hammar  was  tm polled  agalnat  tbe  atring  by 
the  kej  and  retieatad  from  It,  ■ithon^  preaanre  on  tbe  kej 
remaliied. 

SehiOtar*!  oUm  datet  in  1718.  Tbe  hanuMr  wm  leather^ 
howdrd  and  morol  on  a  pivot,  and  reated  near  Ita  axis  upon  a 
leethfir  hni  li  1  pin  screwed  into  the  fhrtber  end  at  tbe  fluger- 
kaj.  When  tbe  kuj  waa  struck,  the  hammer  waa  ttirown  np 
wninat  the  atrins  and  than  [ctmted,  aUowtog  the  string  to 
vlbnta.  A  tdottwJ  hamntar  bring  made  to  strike  the  itrlngs, 
the  jtuk  no  loogec  acting  as  a  bammer,  but  transferring  tbe 
motion  of  the  kej  to  the  hammsr,  making  the  Jack  »  lumrn*r- 
UJUr  instead  <^a  striker. 

la  each  of  these  eases  tbe  partlcnlar  value  of  tbe  invention 
vaa  the  oommanil  poaseewd  bj  the  ^l^w  of  giving  a  sound 
more  or  tcss  foclble  b;  tbe  Ibnse  of  tbe  bio?  on  the  key, — a 
thing  searealy  poMlble  In  the  spinet  and  harpelobord,  where 
the  string  was  twanged  by  a  pudng  crow-quill.  Tbe  ability  to 
modulate  the  sound  was  spoken  of  as  o^^ty  iotforu  or  ptana 
cOaela,  and  the  transposed  words  In  the  article  in  the  Venetian 
joamal  (1711),  quoted  above,  which  spoiksof  "tbe  pieuw  and 
fiirU"  aa  being  heard,  and  also  "grddaUana  and  diversity  ot 
power,  as  in  »  TiolanoBlto,"  robr  to  tlie  saoM  versa tiiity  of  «x- 
pivsrion. 

Tha  name  JorU-piatto  ocours  In  Huris's  "^i"*  putant,  ITU* 
but  the  Instrument  waa  a  harptieiord. 

SUbennann  made  two  bammer-barpstehords  in  1736^  His  in- 
struments, called  forte-idaoos.  were  playad  by  Bacb  at  Vreder- 
Ick  the  Orcat'i  p.UaM  at  PotsiUiu.  Baoh  regi^ded  them  as  too 
couae,  and  prenrred  the  elavinhonl,  **  wlilch  was,''  as  Foriiel 
Bays  In  his  Ufu  of  Bach,  "  poor  In  ton*,  but  on  asmali  scale  ex- 
tremely flexible."  AfterSiibena^iaoaaaiahlspnpU  Staiu,npon 
whose  plano-fbrtea  Blonrt  so  loved  to  pbiy  (1777).  Fraderici,  a 
fcl)o<r-putdl  of  Stein's,  made  tite  llr<t  squ.uv  plaiio. 

TIm  larther  Ustory  of  the  pUno  introJuees  the  name  of  8e- 
bastfam  Krard  of  Stcasburg, who  loveutedtheMCApemnU, which 
aBbeted  precision  In  the  stroke  of  the  hamnwr.  ila  died  In  1831- 
IgnMB  Flsyel, another  notei  mUterof  pianos  tn  Paris,  died  tbe 
■ama  year.  Zumpi  nude  Urge  numbers  tn  Bnglaud,  1769,  and 
IbUawliv  yean.  Toa  movamsnt  Invented  by  Hmou,  an  Bogllsh 
elaqcriBaa,  about  ITK,  Is  shown  at  S  ( fig.  8386).  a  is  tbe  key 
nenig  no  a  iMind  bir  and  kept  in  plaoa  by  a  pin ;  J  Is  tbe 
mnlUt  wllh  a  hinge  of  nUnm ;  /  is  the  string  ou  which  rMis 
the  damper  g,  axoept  Then  the  koy  is  dapreMed,  raising  the 
pin  i  beneath  thedampw-lever,whlehhasa  vallum  bloge.  Tbe 
Bam>n  of  Bruadwood.  Stod»rd,  and  Oollarl  an  bniUlar  as 
Ki||Ush  Invankm  and  makers  in  sueoeeding  yeaia.  Oleb,  in 
1788,  tBTCBtod  tha  gnuihonier  aaio».  In  America  wa  have 
SUawij  and  CUekeiIng,  Bnabe  and  many  otben,  who  have 
■uda  iianovwnents  In  detail*  at  eonstmoclon  and  poduoe  bi- 
■tmrneaH  of  a  high  class. 

Tha  iUostiatloD  ( C,  Wit-  8686)  shows  what  is  known  as  the 
afjsvfs  atluM,  tn  which  the  hammer  h  la  hlagsd  to  a  bar  and  is 
opMUled  by  the  Uftor  Aon  the  Inner  endoT  tbokey  At  the 
axtraiaa  and  rfthe  key  is  tha  ukbtr,  which  raises  tbe  damper 
tf  wheo  tha  iuj  la  itroek.  As  tbe  koy  Is  natored  to  its  normal 
posUioa,  the  dan  per  Wis  and  hnshei  tha  sound  of  the  string  i. 

Tha  damper  ezuteil  prerlouidy  la  the  olaviehwd,  bat  was 
not  awnbla  vertleally  so  as  to  uaTO  tha  string  whan  tbe  bam- 
marstraek. 

Tbe  jrioM^/wM,  as  »noh,  was  Intiodooed  to  tbe  BuUsh  pob- 
Ue  on  the  stage  (rfCovaat  Oardea  Theater  In  1707.  Onaplv- 
btU  of  that  data  ooBUM  the  Ibilowlng:  — 

"  JTor  ds&as/ti  ^Mira  BaioKLBE,10t*M' J^176T.  At 
tba  and  of  tbe  first  aot  HLm  Brteklar  wlU  i&ig  a  &vnrite  song 
fknat '  Jndlth,' aeaoBpaalad  by  Hr.  Dlbdln  on  a  Mw  MSfnansnt 
eaKstf  Ms  jMa)w->te4s." 

hum  this  tbna  Ita  sneeMi  was  aanmd,  and  tbe  barpskhccd, 
■akeca  abangsd  tMr  aummmU,  aBliaDlaUng  Aotmnsrs  tut 
pUem,  ysrsMMim  lot  twoHgiitf. 

"  Ttaanan  tbrcaibmstrftbe  ptapo-lbrte,  via.,  thsgmarfaod 
Mm  S7«ar(,  In  wUob  tba  striiMi  ata  plaeed  In  a  boriaootal  po4- 
tloa,  and  the  wrwhf,  in  wUeh  tha  strings  an  vartioal. 

**  Tha  flMia  oT  tM  groNd  plana  la  the  auaa  as  that  of  thaharp- 
rfduwd,  and  waa  aaggestad  by  tha  varying  length  of  the  strii^i. 
TUs  Sum  la  wdl  niaptad  to  tbe  Introduction  of  the  beat  kinds 
lif  laatihanliiii.  aial  Is  alaajs  nhnnwi  fhrflrrr  rlssa  Inrtramanls. 
Bacb  aota  la  prodnead  by  tfaa  sbanllanooos  vibntlon  of  thtae 
atriivi :  bat.  In  order  to  kaaan  tha  eoat  <rf  tbe  Inatnnaent,  a 
Ibm  at  grand  piano  has  been  eonstnKled,  in  whlsta  then  an 
b«U  two  strings  to  eadi  aota ;  aneh  an  tba  Mgtand  and  ssmi. 
grand.  There  are  also  boudoir  or  eoUagt  gnmdi,  wbleh  have 
abactor  Btilnga  and  oempy  nwm. 


"  The  Ibm  ofthesfftran  piano  Is  oblong  rectangular,  tbe  I 
as  the  German  elavlcb<ml,  and  is  probably  the  flnt  shape  In 
wbkh  the  piano  appeared.  It  remained  an  inferior  Instrument 
until  the  mochanlam  of  the  gnnd  waa  Introduced  Into  H,  tbna 
leading  to  tbe  variety  called  grimd-tqwtrt.  It  Is  diffleult,  in 
this  Instrument,  to  strengthen  the  Ihunlng  satBclently.aod  the 
oblique  pcaltlon  of  the  actwn  wlUi  napect  to  tba  strmn  and 
keyboard  la  also  an  ot^eetloa;  nevCTthclaaa,  this  Ibm  u  tha 
best  subetitate  for  the  grand. 

"  The  iqMigAf  P'*"'*  ***  t>atented  by  Stodart  In  Bigland  In 
I7S6.  It  was  at  SrM  a  grand,  set  on  end,  lalmd  on  legs  two  or 
three  feet  above  the  floor,  and  struck  at  the  lower  end.  This 
tbe  f^igkt-gra»d,*a  It  was  termed,  itas  unwieldy  from  it*  great 
bight,  and  was  snpeneded  by  the  caMaei,  invented  by  South- 
wall  m  1807.  in  which  the  frame  was  brought  down  to  the 
floor  and  tha  blow  glrca  at  the  upper  end  oiF  the  strings  by 
means  of  lann  and  locig  vertical  rods  communicating  from  the 
key  to  the  hammer.  It  fcrmed  an  elegant  piece  of  fttmltun, 
and  otmtianed  long  In  Ihvar.  6tlll,  however,  Its  great  bight 
(6  feet)  and  length  of  action  were  unfavorable  to  delicacy  and 
ease  of  toneb.  About  1812,  Ur.  Robert  Womum  Introduced 
an  upright  plano-ferie,  tbe  bigbt  of  which  was  from  4  to  6  feet ; 
this  was  tbe  karmonie,  a  name  afterward  changed  to  totumt. 
In  1327,  itt  bi^t  was  sail  BMber  reduced  to  8j  feat  from  the 
floor,  llwmbig  the  jnnala,  which  baa  acrvad  aa  the  model  Ibr 
many  others  of  dUbvent  namea  and  about  tha  aame  rin."  — 

TOMLCIBOM. 

The  square  ptano  Is  mocb  mot*  geDerallynaed  than  any  ethar 
In  this  country,  while  In  England  and  on  the  Omtlnent  the 
cottage  form  appeaia  to  meet  with  most  fltvor. 

Tbe  piano-forte  eoannrieea  four  dbtlnet  parts;  tba  Jtafltnig 
and  somidiffg-iDanf;  tna  strtagMg;  and  tba  atrlUng  awebaar 
Ism,  or  action. 

The  framing,  ttaviiig  to  le^t  tbe  tension  of  all  tha  strinR, 
equivalent  In  a  fUlI-abed  graud  piano  to  a  force  of  about  26^000 
pounds,  requires  to  be  made  of  great  strength. 

It  was  formerly  conatmcted  solely  of  timber ;  tbe  stringa 
were  looped  at  one  end  around  studs  driven  mto  a  block  of  wood 
termed  the  string-block,  their  other  ends  bring  wound  around 
a  series  of  Iron  wrest  pins,  inserted  Into  another  piece  tanned 
tbe  wrttt-plmlt.  Thcae  were  separated  by  a  trusred  framing, 
arranged  so  as  to  resist  aa  completely  as  possible  Uie  tradency 
of  tbe  stringK  todiaw  these  twoparts  together.  It  was,  however, 
fbnnd  that,  owing  to  the  great  strain,  even  tbe  most  Beeaooea 
timber  was  liable  to  become  distorted,  cauring  the  Instrument 
to  get  out  of  tune.  TbU  defect  also  precluded  the  use  of  heav- 
ier strings  for  tbe  purpose  of  increasing  tbe  power  of  the  in- 
■tnunent.  As  a  remedy,  the  eystem  in  general  um  of  combin- 
ing wood  and  metal  in  the  framing  was  Inveoted.  This  waa 
adopted  in  part  by  firoadwood  In  1806,  and  In  1820  Stodard 
patented  tbe  first  complete  system  of  roetallio  btaclug,  also  in- 
cluding a  means  (rfeountenc  ting  tbe  expanrion  and  contncUon 
of  the  strings  under  varying  temperaturea  by  means  of  a  aeriea 
of  tubea  nlcb  expanded  or  contracted  atanultaneously  with 
them,  but  In  an  opposite  dlieetion. 

Tha  gsnenl  features  of  tha  combined  fhuuing  of  wood  and 
metal,  as  applied  to  a  gnnd  jrfano-forte,  etmsist  In  attaching 
the  stnds  to  which  the  reer  ends  of  tbe  stringx  are  secured  to 
an  iron  plale  curved  to  tba  form  of  tbe  hollow  side  of  the  instm- 
ment,  and  called  tba  Uring-plaU.  From  this  metallic  ban  ex- 
tend parallel  with  and  above  tha  stringa  to  tha  wrtft-pUmk. 
Tbe  ban  an  flrmly  connected  at  their  ends  to  tha  string-plala 
and  wrest-plank,  and  secured  at  Intervals  throughout  their 
length  to  tha  timber  ftamlag  below,  to  which  the  strlng-pUte 
Is  ^so  llrmly  fiwtened ;  both  the  ban  and  string-plate  an  osn- 
allyof  wrougbt-lronorateel.  Seasoited  and  well-dried  oak  glued 
up  in  sevenl  tbleknemes  to  Ineure  greater  permanence  ot  form 
Is  employed  for  tba  wooden  parts  of  tbe  framing. 

Tbe  cast-iron  string-aame  k  emdltad  by  tba  Engllib  writara 
to  Pleyel  It  Co.  of  Parts. 

In  order  to  enable  tba  bammera  to  strike  tha  whea,  an  open- 
ing Is  necessary  oom^etely  aeroaa  the  wooden  (taming  under 
the  strings;  this  Is  spanned  by  small  thin  arches  of  metat 
abutting  on  one  side  against  the  wreat-plank  and  on  tbe  other 
aninat  a  liansverse  rail,  called  tbe  b*tt]/-raH.  which  forms  a 
pordaa  of  tha  main  body  of  the  Dnuning,  taking  tbe  thrust 
aanaed  by  the  tension  of  tbe  win*.  Of  lata  yean,  framings  en- 
tirely composed  of  metal  have  been  extensively  employed  in  tha 
United  States. 

Owing  to  tbe  wide  and  deep  space  reqmred  for  tbe  keys  and 
action  binuara  {danos,  the  etrangthenlog  is  eOected  by  bolt- 
ing down  CbB  wnat-piaidt  and  rtring-plate  upon  a  strong  bod  of 
ttmbar  extending  from  beneath  the  key  s,  so  as  to  form  tbe  bottom 
of  the  Instrument  One  or  mora  metallic  bars  above  the  strings 
also  extend  from  tha  wrest-pUnk  to  the  string-plate,  framings 
nulntdvely  of  iron  an  also  used  In  this  class  of  instnimenls. 

Tba  uprmt  [daoo  requires  no  aperture  for  enabllog  the  ham* 
nan  to  strike,  and  Ita  (taming  Is,  therefon,  simply  snstafaied 
by  vertiaU  ban  at  tbe  bwk  of  tbe  biatrument,  to  which  tbe 
wrast-plank  and  strlngHplale  an  attached,  and  which  receive 
the  fixee  exerted  by  tbe  tension  of  tbe  strings  In  tha  direction 
of  their  length.  Iron  Imcee  behind  than  are  aomeUmaa  added, 
or  they  are  refdared  by  metalllo  tubea. 

The  tonnding-boarti  or  beOn  Is  a  boarding  of  light  wood  about 
one  fifth  of  an  Inch  tblck,  oeeupylngia  agnnd  ^ano  tbe  whole 
ana  cf  the  instrument,  in  a  squan  piano  about  two  fifths  of 
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lUlAngth,  placed  below  thertringi<oT,ta  npright  InatroiiMnti, 
tMblndtlieni.  It  inuat  ba  nwite  of  wood  tMe  fnuu  knou  ortm* 
pBrfbotioDi,  ud  out  ia  »  putlculur  direction  of  Um  gnln.  lia 

FIg.a687. 


c 

• 

r 

•4km  m  ftttaebed  to  the  fhtmlnft.  lenrlng  Its  middle  free  to 
Tlhrate  under  the  Impulm  received  from  the  RtrioKti.  It  Is 
nipportad  by  ban   iwd  on  to  its  baek ;  but  if  Umm  nn  nude  ; 


■oMdently  (troug  to  nftot  the  tenrion  of  the  itring*.  tt  U  n 
■UAned  M  to  prerent  the  requUt*  Tlbr«tio4;  If  otfacnrbe, 
It  b  grkdually  fiirced  out  of  Hhape  eo  that  It*  •orfcee  becocM 
currtd.  Impairing  the  tone  of  the  laRtroment.  To  rentedr 
thli,  Ur.  Dresper  of  Uverpoo)  applied  hollow  chamben  to  the 
back  of  the  ■oondlng  board,  aiyuated  to  snj  deaired  pnaaara 
by  KrewB. 

H.  Pape,  for  thla  purpoae,  plaeed  the  KinndlaK-board  at  tbe 
lower  dde  ofa  n«nie  to  the  upper  put  of  which  tbe  atrlngi  are 
Mtaehed,  eo  that  thrir  eOect  Bhoald  be  to  extend  imtbcr  than 
eompreaa  the  lound-haaTd.  ThU  amngement  aln  admit*  ot 
ltd  Mng  made  of  laiser  >lw,  ao  a*  to  luereaai  the  rraniiaiiKi 

The  pitch  of  a  note  depeoda  on  the  number  of  Tlbntlona 
eommunleated  to  the  air  In  ■  gtnn  tlaie. 

In  tbe  ptaoo-fbrte  the  Tlbrmona  of  the  Tartona  itrta^,  their 
IntetMdty  of  lonnd,  and  tbelr  quality  or  tfanbra,  are  rf«ula(ed  In 
three  dUbtent  ways :  by  TaftW  their  length,  their  wetckt,  or 
tbelr  tension.  It  U  an  eetabUsEed  Act  that  of  two  atring*  of 
•qnal  weicht  and  tension,  one  which  is  half  the  length  of  the 
other  producM  a  sound  an  oclan  blgber,  the  Intemtedlate  notee 
between  theee  being  prodneed  by  strings  Tatrhig  hi  length 
according  to  a  ecaJe  which  has  been  aaeertainad  by  ezpatimetit. 

Tbe  same  leeult  may  be  attained  by  varying  the  tendon :  In 
thl*  ease,  the  ribrations  are  in  proportion  to  the  sqnare  root  of 
the  force  employed  In  atretehlng  the  string!.  In  rtrincs  of  tbe 
same  length  aud  tension,  but  dilTering  In  weight,  the  ribretkoa 
are  In  direct  InTerve  proportion  to  the  respective  welgbta  of  tbe 
string!.  The  relative  pitch  may  lie  obtained  by  rithw  of  theee 
modfa,  bat  in  pnctk«  tbe  piaao<lbrte  maker  adopti  then  all. 
In  order  to  prodnee  tbe  proper  Umbra  and  volnme,  as  well  m 
tbe  reqniivd  pitch. 

In  a  gtand  platuMbrte  there  an  tborteea  dUfcrcnt  thkltnew 
of  steel  wire,  tfaoee  ftir  the  bass  bdng  wruqted  with  thin  copper 
wire,  and  each  diminishing,  bat  nM  anUbrmly,  lo  iragth  snd 
teoMoD,  as  well  as  in  tbicknesa,  from  the  lower  to  the  upper 
notes.  Three  strings  were  formerly  employed  fbr  each  note  la 
Che  grand  piano  and  two  In  the  upright.  LatterlT,  howerer.  It 
la  common  to  have  hut  two  strings  for  each  middle  and  one  for 
each  lower  note  in  the  grand  piano.  Uprights  have  unnlly  two 
striop  for  each  note. 

In  UST,  Heaan.  Collard  patented  a  mode  of  applying  tbe 
strings,  dlBering  IWim  that  preriously  in  nee;  It  coBsiNed  In 
•mi^ying  hut  one  bltch-pta  of  doable  Uie  nsoal  riae,  and  jaw- 
ing the  string  firam  one  tnnlug-piu  to  the  other  anmnd  this 
hltch>pln  In  one  oontlnaona  i&ee  of  wire.  By  this  tbe  wlrta 
are  pnreDted  ftom  twisting,  and  it  obrlstss  the  daagerof  tlieir 
snapping  at  the  nooae  aroimd  the  hlteh-pln. 

Another  improrement  consisted  in  prtng  the  atring  an  up- 
ward bearing  at  the  atrlUng  end  by  emplojlDg  peribmted  plats 
instead  of  the  commoD  fonu  of  bridgea  over  which  the  strtng 
passed,  the  distanes  between  them  rognlatlng  the  length  of  lia 
rlbistlng  part.  The  free  end  at  tbe  string  was  extraded 
waidly  after  paasing  through  tbe  perforated  bridge,  so  that  tbe 
upward  blow  of  the  hammer  tended  to  force  It  against  lis  atat 
in  the  bridge,  instead  of  lilting  It  tberefTon,  ai  b^fon. 

Womum,  In  1819,  reduced  tbe  string*  to  a  nnilbm  siaeand 
tanidon,  wraj^ng  tiiosa  of  the  lower  notea  with  wii*  to  px^ 
duce  a  lower  tone. 

This  ^stem,  tbongb  poMadnf  WOM adnalv*,  tmcrnBa 
into  general  use. 

Tbe  nuehanlsai  by  which  the  fanpalse  b  glren  to  tbe  key  by 
tbe  finger  of  the  performer  b  tertned  tbe  oUfM.  TboM  Brut 
nployed  wen  of  the  almpie  couMtmctlaB  Just  deacribed.  known 
ae  tingU  attion.  In  tUs  tbe  hammer  would  not  teach  tbe 
string  unices  the  key  was  sbvck  with  conridenbte  Ibm,  po 
that  It  was  ImpoMible  to  play  nty  piamo,  while,  if  It  wh  at- 
tempted to  rainedy  tbb  defect  by  brlOKing  the  hammer  neaicr 
the  string,  there  was  danger  of  Its  notfollTng  back,  technically 
called  blorkimg.  Tbb  difflculty  was  obviated  by  the  inveatioa 
of  tbe  Aoppcr  (A  Fig.  8687).  Thb  b  an  upright  Jolntad  piera 
Kttaelied  to  the  back  end  of  the  key.  which,  when  the  key  b 
pressed  down,  engage*  In  a  notch  on  the  under  side  of  the  twns- 
mer,  lifting  it  so  Dear  that  a  very  slight  additional  prcanira 
oausea  It  to  strike;  at  tbb  moment  tbe  upper  Joint  of  the  hop- 

KMnlng in  conlaet  with  aflxed  bntton,escapeeor  Asfsfhiaa 
notch,  allowing  tbe  tiammer  to  Ml  away  from  tbe  strioK. 
Thb  is  tenmd  tbe  tfonU*  atHon,  and  still  coatlDiMa  to  be  used 
In  sqnara  and  npright  pbno-fortea.  Id  eaae  the  key  was  straek 
with  too  mneh  ftiree,  howenr,  the  hammer  wa*  Uabte  to  reboanad 
from  the  bed  on  to  which  It  fell  and  strike  tite  string  a  seeond 
Ume,  Impairing  ttw  tone  of  the  note.  To  remedy  tfah,  a  pvo- 
Wtton,  the  lAfck,  was  fixed  to  the  back  end  of  the  key,  («teb> 
Ing  the  e-ige  of  the  hammer  a*  It  Ml  and  preventing  It  from 
ridngagaln.  Tboe  actions,  bowever,did  not  admltof  tbe  sane 
note  Mtng  struck  twloe  In  sncceeritm  until  the  key  bad  rim  to 
Its  original  pa«ltt«i,  so  that  Uie  hopper  eoohl  a^n  engy  in 
tt«  notch.  Tariona  eontrivance*  have  been  devised  for  enabling 
the  quick  repetition  of  the  same  note,  all  et  which  e&ct  tbe 
oltJect  by  holding  the  hammer  up  cloae  to  the  string.  iriiHa  tho 
key  rbee  w>  that  tbe  liapper  mar  sooner  eogage  wttb  It  and 
npeat  the  note  with  lev  effort  of  tbe  finger  and  greater  rapidity. 

rig.  8687,  A  lllostratee  the  sqoan  piano-forte  action  with  tbe 
Irisli  damper,  so  called  from  Its  iDVentar  8aathw«)U  an  Irlab- 
man;  and  K  tbe  operation  of  thcMnJrand  crank-dampcT.  m 
b  tbe  k«y;  6,  Hm  bopMv;  e,  the  string;  a,  Irbfa  damper;  ^, 
ciaok-danperi  «,  tudM^buHMc; /,  buuBW}  a^  (,  ' 
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Th«  commoa  grmd  actloti  la  ibmrn  ttC.   D  npnMnta  Bro«d- 

wood'ii  BT>a<lBictian,Bn<l  £  Ctui  IroproTeDientii  thereto  by  tkmth- 
wbU.  a,  kty;  b,  u^tr;  c.butUiD;  check;  c,  dunper  j 
ttriag;  g,  cnuik  for  damper;  A, damper  pnlal-lifter;  i  t  i  i, 
nils  and  tocket;  i;,  ipring;  i,  hammer;  m  n,  biock  paascd 
tbrongh  the  hammer-butt ;  o,  a  epriiiK  prening  agalnat  n,  to 
that  wbea  the  lever  pui<ei  the  notch  In  the  Toot  of  t<ie  bamiuer 
It  b  caught  bj  m,  nstalaiag;  the  hammer  at  the  proper  hight ; 
p,  a  iprlog  vUeh  detarmliMi  tlie  (hroe  with  which  the  haumier 
•haUatriks. 

Collard'e  (properly,  Stewart'i)  grand  action  b  ahown  at  F. 
a,  kef;  b,  bappn;  c,  button;  d,  hopper-iprtng ;  t,  hammer; 
/,  obcek ;  g,  hammer-Taf  1 ;  h,  damper  ;  i  i,  ralb ;  t,  crank  for 
damper;  t,  damper  pedal-Ufter.  , 

G  b  &anl'i  gnnd  aodou.  a,  key ;  b,  lifter ;  e,  hopper.l«rer ; 
d,  hopper ;  t,  hammer-«)ul«inlnK  lever ;  /,  ipiing  atop ;  g,  hop- 
per-button; A,  butt  agalnrt  whJob  the  hopper  atrlkee;  t,  two 
■mall  wtn  atopa  which  act  agalnat »;  k  k,  eprloga  acting  upon 
hammer-laver and hopper-lerer ;  /.check;  m m, leaden balanoe- 
wiHgfati;  «,  damper;  o,  hammer;  p,  hopper-ralt. 

In  adilltloa  to  these  maj  be  dted  two  actlona  of  Womnm'a, 
deKfgned  for  apriaht  pbnoe;  the  flnt,  /f,  known  aa  the  itniqut, 
and  the  lecoiiii.  7.  sa  tb$  doiMi  or  piccolo  action.  In  (b«  flnt, 
a  b  the  key;  b,  hopper;  c,  string;  rf,  hammer-rail j  e,  ham- 
mer:damper  and  wire  ;  ^.dAmper-rmll ;  A,ruler ;  >  r,aprioga. 
Jb  toe  btter,  or  double  action,  a  b  the  kej ;  b,  hopper  and 
aprlnga  ;  c,  hammer ;  d,  hammer-ralt ;  i,  Ue  and  wire ;  /,  check ; 
t  g,  damper  and  wire ;  A,  aeltlDg-oir  screw. 

Manj  other  fonnn, baaed  on  general  principle*  almilar  to  thoae 
iUoattatad,  hare  baea  devbed  by  InTentora  both  in  Burope  and 

rig.  8688. 


America.  Promloentamongtbeae 
b  the  ImproTemeti  t  of  Pape  .which 
coDsUts  In  placing  the  action 
mechanbm  abore,  Instead  of  be- 
low, the  ioundlng-board,  so  that 
the  blow  of  the  hammer  acts  on 
the  atrtng  from  above,  and  no 
opening  la  required  In  the  aound- 
boird;  by  thb  arrangement  a 
Buperior  quality  of  tone  b  pro- 
duced ana  the  stieDgth  of  the 
inatrnmeut  Increased. 

In  thb  the  hammen  are  planed 
nndor  the  heyi,  and  are  worked 
ttom  their  front  end8  immedbtely 
below  the  part  strucli  by  the  flo- 
gers,  ao  that  the  thruat  b  trana- 
mttted  dlrecllv  downward  In  a 
nearly  Tcrtical  direction.  Thia 
arrangement  also  allowi  longer 
atrtnga  to  be  employed  In  propor- 
tion to  tbe  length  of  the  case,  or 
a  ahorter  eaae  with  the  aame 
length  of  itrlnc,  than  in  the  naoal 
pbno-forte  actions. 

J  K  are,  respectirely,  the  horl- 
lontal  and  upright  |daD0-forte 
actions  of  Stelnway  and  Bona. 

Otheiw  might  be  mentlooed 
would  spaca  permit,  embracing 
the  peculiar  oonntmctfons  of 
instruments  whoae  &nie  b  wider 
than  the  continent,  such  aa  the 
•Chlckering,  Knabe,  Weber,  Hal- 
let  and  Davb,  Scbomacker,  and 
I  othere.  On  the  stringing  and 
conatruction  of  piano*,  see  "  Lehr- 
bucbdeaPlanofbrtebaaaei,"  Wei- 
mar, 1872. 

InPepvK'sdbry.Oetober.im, 
another  form  of  atrinsed  fnatru- 
ment  played  by  keya  U  thus  de- 
scribed:— 

"To  the  mnriqne  meeting  at  the  poHt-nfflce,  where  I  waa 
onee  before.  Anil  thither  anon  come  all  the  Oresham  College, 
and  a  great  deal  of  noble  company  ;  and  the  new  Inatmment 
TBS  brought  called  the  Arched  Vlall ,  where,  being  tuned  with 
lata-*trings  and  played  on  with  keys  like  an  ortcan,  a  piece  of 
parchment  Is  always  kept  morlng ;  and  the  strings,  which,  by 
Um  keys,  an  pfsad  down  upon  It,  an  grated  In  Imitation  of 
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a  bow  by  the  parchment ;  and  so  It  b  intended  to  resemble  aer- 
eral  Tlalla  pbyed  on  with  one  bow,  but  so  basely  and  harshly 
thst  It  will  never  do." 

The  self-acting  pbno  has  a  pin  cylinder  turning  boriaontally 
on  Ita  axis,  actt^  upon  a  collnl  spring,  and  regulated  by  a  Ry- 
wbeel.  Tne  pins  have  a  determinate  arrangL'ment  on  the  ryiln- 
der,  like  those  of  a  barrel-orgiin  or  musical  boi.  and  act  upon 
levers  which  actuate  the  hammers.  Certain  adjustnicnta  are 
made  for  piano  and  forte  effects.  Rolfe's  BngUah  patent  speci- 
fies a  number  of  Improvements. 

"Sbt  violin  attachmaU  /or  piam^orttM  ma  patented  in  Enff- 
land  about  thirty  years  since  by  Todd.  It  Is  attached  In  adtfl- 
Uon  to  the  osoal  hrimmer  action,  and  b  brought  Into  use  aa 
required,  being  Intended  to  confer  upon  the  sUngs  the  tIoIId 
tone,  aa  a  pleasing  varbtion  or  acceuory.  Thb  b  eCTected  by 
the  preesure  of  the  foot  of  the  pbjer  upon  ■  pedal,  which  puts 
in  motion  an  endless  band  covered  with  resin,  the  band  being 
made  to  rab  against  the  particular  wire  appertaining  to  the 
key  which  b  depreaaed  by  the  finger  of  the  player. 

A  writer  ba*  taken  the  trouhb  to  give  the  actual  materia) 
used  in  constructing  a  pbno-fbrte :  In  an  ordinary  Instrument 
there  at*  fifteen  klnd«  of  wood,  namely,  pine,  maple,  spruce, 
cherry,  walnut,  wbllewood,  apple,  basswood,  birch,  mahogiiny, 
.  ebony,  holly,  cedar,  beech,  and  rosewood,  ftxmi  Honduras,  Coy - 
I  Ion.  England,  South  America,  and  Germany.   In  tbts  cooibl- 
I  nation,  elasticity,  strength,  plbbillEy,  toughness,  monance, 
I  ligbtneas,  durability,  and  beauty  are  Individual  qiialltiee,  and 
the  geneml  reanlt  b  voiet.    There  are  aUo  arri  of  the  metals, 
I  Iron,  steel, braas,  whit«-metal,  gun-metal,  and  lead.    There  are 
In  an  Inatmment  of  seven  and  a  half  octave*  214  strings,  mak- 
ing a  total  bngth  of  TgT  fifet  of  steel  wire,  and  60U  feet  of  white 
(covering)  wire.    Such  a  pbno  will  weigh  from  900  to  l/IUO 
pounds,  and  will  last  with  constant  use  (not  abuse)  fifteen  or 
twenty  years.    The  total  mannbcturc  of  pUtma  in  New  York 
alms  averages  16|000  per  uniium.  —  EiiAangt. 
rig  SeSi  Illustrates  an  Instiumant  patented  July  11,1{F71, 


by  Heam.  Atkins  and  Drewer,  In 
which  steel  hooks  a  A,  having  one 
or  more  prongs,  are  employid  In 
place  of  strinn.t  be  general  arrange- 
ments of  Che  Key-board,  action,  and 
sounding-board  reaembllng  those  of 
the  upright  piano.  The  books  are 
attached  to  a  metallic  tmne  c,  com- 
poeed  of  two  ban  connected  by  pil- 
lars which  alternate  with  the  hook-' 
supports,  and  cause  tbe  sound-board  to  vibrate  by  striking 
against  It.  When  the  booka  have  more  than  one  prone,  each 
prong  muat  be  tuned  to  a  dlOmnt  octave.  A  kind  of  pocktn- 
wpril. 

Pl-a'no^or'ta  Ao'tlon.  The  motion-worlc  of  a 
piano-fortfl,  including  the  key  nnd  hummer  and  the 
partB  interrenind.    See  Figs.  3687  and  8688. 

Pl-a'no-fOT'te  Ham'mer.  The  nercusaor  in  the 
piano  movement  which  is  impelled  uy  the  key  and 
strikes  the  string. 
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Fi-B'no-gn^ilL   An  appantaa  attached  to  [ 
ft  jaano,  which  transcribn  on  prewired  ntper 
the  piece  played 
Hg.  86B0>  on  tae  piano. 

Pi-a'no-j«ok. 
Ufusie.)  A  fsed- 
hand  which 
drives  the  ham- 
Tbrno-mannur.     B  ™  *  piano. 

^•^^^  See  Fig.  8687. 
Pi-a'no-look.  One  with  curved  or  booKing  bolts 
which  clasp  the  keeper-plate  of  the  piano-lid.  In 

the  illiiatmtioD, 
Us-  MBl.  the  lock  has  two 

curved  bolts,  piv- 
oted to  a  common 
center,  and  oper- 
ated bv  the  key 
through  the  me- 
dium of  a  tum- 
bler-plate, which, 
describing  the  arc 
of  a  circle^  passes 
tfaroogh  a  plate 
screwed  nnoa  the 
Mmm-LmL  lower  suiface  of 

tha  lids  of  the 

■paao. 

H-a'DO-moTtt'iaent  The  mechanism  by  which 
the  vibration  of  the 
803.  key  is  made  to  act 

upon  the  string.  The 
aaion.  See  Figs.  8687 
and  3688. 

Fi-a'nOHitooL  A 
nrand-seirted  atool,  ca- 
pable oT  elevation  or 
depression  to  suit  the 
performer.  In  the  ex- 
ample, the  seat  is  ver- 
tically at^usted,  with- 
out being  rotated,  by 
means  m  the  hand- 
wheel  and  the  sleeve- 
nut  npon  the  screw- 
stem  <a  the  seat. 

Pl-as'u.  (,Arehi- 
Ucture.)  a.  A  covered 
.    Fiano-atool.  walk  ;  a  colonn^  or 

arcad& 

b.  A  central  court  in  a  building. 
Pi'oa.  {FritUing.)  A  adze  of  type  between  Small 
Pica  and  English. 

Long  Primer,  89  ems  to  a  foot. 
Small  Pica,  83  ems  to  a  foot. 
Pica,  71  ems  to  a  foot. 
English,  64  ems  to  a  foot. 

Great  Primer,  51  ems 

to  a  foot. 

Double  Pica, 
35  ems  to  a  foot. 

The  name  is  derived  from  the  Pie,  or  table  used 
before  the  Reformation  for  finding  out  the  service  for 
the  day.  Pica  is  the  standard  of  measurement  in 
casting  leadn,  cutting  rule,  and  reflating  the  price 
of  work.  Pica  is  also  the  unit  of  sues  for  type  above 


Oreat  Primer;  as  Two-lime  Pica,  Four-line  Piea, 
etc. 

Pio'OO-lo.  1.  A  small  upright  piano,  about  3} 
feet  high.    Used  for  certain  brilliant  effects. 

2.  A  small  flute  having  a  pitch  an  octave  higher 
thaa  the  ordinary  flute.    An  odave-fiuU, 

Fio'ao-lo^llte.  (jtftmc)  A  wtnd-instnmaent 
like  a  flute,  but  one  octave  higher,  and  havit^;  neariy 
tlie  same  compass.    A  pioeolo. 

Pick.  1.  A  tool  vitk  a  bent  iron  head,  which 
has  %  point  at  each 


end  and  an  eye  in 
the  middle,  through 
which  the  handle  is 
insertedpnpendicu- 
larly.  it  is  the  tool 
of  the  qnarryman, 
road-maker,  audcel- 
Iar>di«er.  In  the 
example,  it  is  shown 
connected   to  the 


helve  by  an  iron 
strap. 

The  ptok  A  of  tbe  min- 
er li  atoroewfafttnnaller 
■nd  neater  impkmeDt, 
ftdftpt«d  to  work  in  cli- 
cniiueribed  dtoatloiu. 
It  !■  made  of  oMt-atMl 
with  poUahecl  potott. 
light,  nwdium,  and 
hcATT  wdghts,  from  8^ 
to  8  pound*.  See  Md<- 
■aa'  Tool*. 

The  foot-pick  U  OMd  In  oat  atooea,  la  aettlng  bedgea, 

gardening,  or  otherwise.  It  U  SJ  Act  kmg,  and  the  tread  li 
adjuatable.  but  ta  ORUnarilj  about  16  Inehea  from  the  point. 

The  poah-pkk  acta  bj  thrnat  and  eodwlaa  blow. 

Ttan  lowar  flfun  on  uie  left  la  a  idekan. 

S.  A  tool     dressing  millstones.  See  Uillstonx- 

FICK. 

8.  (fFeaving.)  The  mode  of  estimating  the  rate 
of  a  loom  as  so  many  pi^  per  minute.  The  pirt 
is  the  blow  which  dnves  the  shuttle,  and  is  delivered 
upon  the  armed  end  of  the  shuttle  by  the  picker- 
head  on  the  end  of  the  oscillating /riatcr-jfti^. 

LoooM  of  1800 1»«  about  eOpfcka  per  mlnate.  IiiI880,tba 
power-loain  wu  nut  at  SW  ploka  par  minnta. 

4.  {Priniing:')   Foul  matter  and  hardened  ink 

collecting  on  tf^. 

Piok'aza.  An  implement  resembling  a  pick,  ex- 
cept that  one  end  of  the  head  is  broad  and  made 
•sharp,  BO  as  to  aU,    See  Pick. 

The  pickaze  of  the  United  fttatea  artillery  aarrkc  la  of  fraa, 
pointed  at  both  enda  with  iteel.  Length  af  cnoh  blade,  U 
Inche«:  width  of  axe  edge,  8  Inches;  handle  (hkkory),  U 
lnobeib7l.261notaaa;  aolnctaaalong;  welcht,  SJi  ponnda. 

Piok/ar.    1.  {CoUon-vianufadHrt. )    A  eaUan- 
Fig.  8004. 
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cleaner.  A  machioe  for  opening  th«  tussocks  of 
bale-cotton,  reducing  it  to  a  more  fleecy  condition, 
and  separating  from  it  dirt,  burs,  and  other  refuse. 

In  tlip  maTliiiit.',  VIr,  SiUl,  Hit  cfiH^  Ci  i«  f-"!  i"  Wtw.*c  roli- 
m,  rauj;litl)i  tlie tpi-Ui  (in  the  reTolvliig  ■Iruni,  md  dm^li 40*11 
ognlnftt  the  Cwll)  (if  ihe  <^inab-]i\ate*y  wUli-li  urt  Id  huccc!MIoii 
vipoa  t)>^  aukti^riol,  Kml  «srU  is  flesried  h>y  the  iFUtiiiniwai]  uf 
twtb  tlir^uelL  ript'iijogd  In  a.  it'^'iuerktol  H|iniu  parLiiillj  eur- 
TUiinilliig;  Ihi- obli-iue-lfnirllH  picklng-cyllndir. 

In  Fin-  aiiS*,  th«  PottuQ  cr  Hr-jl  IH  fiM  Incn  tha  mnchliw  by 
the  pjvJlins  apron  n  UitWi.'V'n  ttiUcn'  !/,  dod  ia  si-liwl  l-j  tlie  T**(tk 

Flg.  38S6. 


and!  of  the  lenn  F  F  tn  alterution,  eaadng  them  to  poU 
the  stniM  O  G,  which  •ctiute  tha  [dcker-blockA  H- 

He.  8606. 


Ddupm  PiciIa'  ami  CUantr. 


tornli  iLloW  rJlte  tru]  an^l  ptw  nfT,  the  nipfrsrtnn  being 
uaEilnl  bj  thn  ivntrirnjral  utkin  of  \hv  air,  n-fliltliiK  Croni  (be 
nplil  Fintiuion  itt  tdo  iilrfcer.  Tin-  fltii-r  Ifl  s  ubuI  hj-  other  ejliiL- 
'^F-rv  ^g,  nncl  ilfiirirnil  fnim  i\\ym  \yy  \iw  \AeVt'n  h  i,  whktij  in 
lurn,  W  cltiiriHi  by  (Im  lirunh.liiUiwiT  1,  wklrli  iLrlvi-s  iIk  rib>fr 
Up  Xbx  it|>OUC  l^^  tbi!  roniluni^lng  t<>IiIii  m' ,  vrbkh  di^livtr  It  In  o 
l»p. 

Id  HTtoth'pr  tbnn. thu  fltMiry  cotlon  from  the  n'illmcT  If  pBtfvd 
bi>tw»vii  fluk-d  fitf  \  rollprH,  wbrn  «  hratrr  iif  two  Btwil  nrmH  on 
b  njiiillj  n;vi>liinjr  inhaft  bn-sLks  k  into  finF  Itrvcj'  niuwex. 
TT)**?  OQ  cvtlndrlnl  hIl'ti'^  cjf  utn,  by  Lbu  rulutioD  uf  which 
tb^  ue  curted  la  u  «T0n  web  to  uiother  Mriea  nf  rollen  4Dd 
bcmtcn.  When  this  proceM  hM  been  repottled  Mrenl  ttmM, 
the  lap  or  web  of  cotton  pMsei  between  henTj  iron  rollen  mud 
b  woaad  on  «  con  of  wood  ftimiabed  with  Joanuds  tX  Uw  ends. 
Bee  CononHajusia. 

2.  (C?o<A.)  A  macbiae  or  an  implement  for  burl- 
ing cloth, 

3.  {Hiuhandry.)  A  machine  for  picking  cotton 
from  the  boll  in  the  field.    See  Cotton-picker. 

4.  {Ordnance,)  A  priming-wire  for  clearing  the 
vent. 

6.  {Menage.)  An  instmment  for  dislodging  a 
stone  from  the  crease  between  the  frog  and  the  sole 
of  a  horse'a  foot,  or  between  the  heel  of  the  shoe 
and  the  frog. 

6.  {Fouiiding.)  A  light  steel  rod  with  a  very 
sharp  point,  used  for  picking  out  small,  light  pat- 
terns from  the  sand. 

7.  {Weaving.)  The  upper  or  striking  portion  of 
a  pieker-ataff  which  comes  against  the  end  of  the 
ahuUle  apd  impels  it  through  the  thed  of  the  vxirp. 
It  requires  a  tough  and  somewhat  resilient  material ; 
the  former  that  it  may  last,  the  latter  that  it  may 
not  injure  the  shuttle.  Raw-hide  is  frequently  used. 

Tbe  nanal  form  !•  ■  itaff  nreeplag  In  a  Tertlc»l  plane,  uid 
operated  opportunel;  by  mcAn*  of  the  Ikj,  or  throogh  gearlDg, 
acmrdlnfc  to  the  eonitructlon  of  tbe  loom. 

In  Fig.  8666,  the  plcker-blockii  »re  operated  from  the  Uy  bj 
a  erctem  of  roUen  »nd  itnpe.    Pulling  on  the  atiapa  ndaaa  the 


Pickir-Motion^ 

u,      Plck'er-mo'ldotL    (JFVocTjig.)    Tlic  system 
of        involv'.d  ill  impelling  thcslmttlu  through 
the  sdi-il.    Si-i-  PiCKEH. 

Fick'er-Btaff,  (.iyeari7ig,)  The  btir  which  o>fcil- 
latcs  oil  all  axis  at  its.  lower  ctid,  6Xid  by  a  nuddL^ii 


jerk  imparts  motion  to  the  shuttle.    The  staffs  in 
the  example  are  shown  at  C,  and  are  moved  auto- 
matically by  the  motion  of  the  lay. 
Piok'et  1.  {Foriification.)  a.  A  stake  with  a 


Fig.  3808. 
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-■luupaied  md,  used  in  laying  off  ground  for  fortifi- 
oaticHit.  - 

b.  A  etalce  Bharpened  tt  both  ends ;  one  drirm 
into  the  grouad  and  the  other  acting  as  an  ohstade 
to  the  advance  of  an  enemy. 

2.  {ffusbandry.)    A  paw  of  a  fence. 

8.  ISurveging.)  a.  A.  staff  used  with  a  surr^ing 
chain  by  w  trader  and  follower,  being  passed 
through  the  end  rings. 

b.  A  marking  stake  to  indicate  positions  or  sta- 
tioiia. 

4.  (Menage.)  A  stoke  to  which  a  horse  is  teth- 
ered. 

Ptok'et-olamp.  A  device  to  hold  pales  while 
tieing  dressed  to  luispe. 

Pu}k'et-^;>iii.  {Menage.}  An  iron  ran  abont  14 
iunhes  long,  having  a  rounded  head  and  a  ring  near 
the  head,  to  which  the  lariat  rope  is  fasten ed.  It  is 
driven  into  the  earth,  the  rope  permitting  the  horse 
to  graze  for  a  limited  distance  around  it. 

Plok'ttt^MlnVer.  A  machine  for  dressing  the 
heads  of  fanoe  pickets  or  pales.   In  tJu  exampfr,  an 


MmMmfir  akm  ji  i  ii  ^i^  F*»m-PiektU. 


oscillating  plate,  carried  on  the  frame  on  which  the 
pickets  are  placed,  has  a  cutter  attached  to  either 
the  upper  or  under  part  of  ita  fiuse,  aooording  as  a 
convex  or  eoncava  eat  is  to  be.made.  ■  - 

Plok-^uun'mer.  A  hanuner  with  a  pointed  peen, 
Used  in  cobbing ;  that  is,  Bpalling  off  the  infwior 
portions  from  blocks  of  ore.   A  pvJt. 

Picking.  1.  -  {Fiber.)  a.  A  process  in  which 
deviled  wool  is  examined  for  foreign  matters  and 
imparities.   Burring  is  a  snhttitnte  operation. 

6.  See  PicKBB. 

2.  (Mdallunjf.)   Boa^  sorting  of  ore. 

Ftok'inc  CSotil.  One  of  the  finishing  proeessps 
of  cloth.  It  is  Bohjeoted  to  a  strong  light,  and  all 
blemishes  removed  fhim  ita  sniface  by  tweezers. 
Spots  which  have  escaped  the  action  of  the  dye  are 
touched  with  dye  by  a  camera-hair  brush.  Burling. 

Fiok'lBC-^>eg.  iWeaotng.)  The  piece  which 
strikes  the  shuttle  and  drives  it  through  the  shed. 
In  one  form  of  hand-loom,  the  picking-peg  is  drawn 
by  a  cord.  In  the  power-loom  the  driver  is  ou  a 
vibrating  staff,  " 

Dm  pUker  to  the  InventlM  «r  John  Ki?,  sboot  1760,  sod  tha 
■htrtUe  thus  a|»nM  ma  calhd  stfr-alii^,  from  ths  iwldltj 
oT  tti  nnrcmnt  sS  eoaiFand  uttb  tba  hand-sbnttle. 

Plok'lng-stlok.  (JVfom'ng.)  The  picker-staff 
for  drivinft  the  shuttle  of  a  power-loom. 

Plokle.  1.  {F<mitdi7tg.)  A  bath  of  dilute  sul- 
ph^ric  acid  to  remove  the  eand  and  impurities  from 
the  surface ;  and  at  the  present  ilay  this  treatment  is 


1^  no  tneani  eonftnad  to  small  nasHngs  It  saTci 
much  labM*  and  improresthe  ^^Mannce  ofthe  wo^ 

Dilute  nitric  acid  la  sometimes  used  for  bnus. 

2.  The  pickle  for  brass  castings  previoos  to  lac- 
quering is  dilute  nitric  acid. 

Fioklook.  A  flexible  or  a  bent  wire  or  smsll 
rod,  which  avoids  the  wards  of  a  lock  and  serves  to 
open-  it. 

The  lUiutntion  ihom  an  sipHUiTC  Ira  of  miUoek  used 
MH&e  jean  ttae*  on  th* 

•troog-roaai  of  a  bank.  llf .  KWl 
TtiB  WHiU  am  ihown, 
■nmnuMUoK  ibe  eeotiml  ^ 
k«T-plii,and  fron  Um  ap-  19 
twraiw  of  tbe  kny,  | 
■hownat  a,  hlfvrldBDt  ol 
that  tb«M  iwdi  must  I 
have  bero  islber  com-  fw* 
plaz.  AboTglaran^ojei]  — 
an  InslnimeBt  uupcd  |J 
Uluthatatt,  liavliiKoa  f 
OM  of  Iti  ftcM  or  Met  »  d\ 
layor  of  wut  and  jellow  I 
■oap ;  tUcinatrnmentl)^  gi 
Inf  Inttodnoad  through 
the  keyhole  sad  tornoda     VM-lMk  wOk  JCtf  «a<  FUka. 
Httle  wmy  Tonnd ,  broncfat 

the  aoft  comjKMtko  ui  eonteet  with  theaoda  of  tlia  mida,aDd 
Ihaie  aoda  thoa  keft  tbdr  tanpreai  on  the  feompadtkNi.  A 
tuj  na  then  made,  aa  at  c,  wUeh  haa  a  Taenfty  Then  thm  fa 
a  eniity  In  tbe  true  kar ;  and  bj  this  Inttnanant  tbe  lock  waa 
opened  Iha  BeKlble  Inrtnaoant  d,tg  iwrlagawadtiia  wida, 
migtat  open  aooh  a  look. 

FI-ootidL  A  kind  of  skm^  used  in  India  to 
raise  water  for  irri- 

gatbn,  the  b^n  Ilf.87SL 
having  a  stepped 
foot-way,  along 
which  the  operator 
walks  to  oscillate 
the  beam. 

.  ng.  8702. 
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Pio'tore-oaa   An  article  of  hotuehold  hard- 
ware.   It  has  a  shank  capabi*  of  being  driven  into 
a  wall  while  the  head  is  yet  detsohed.  Afterward, 
the  porcelain,  gloss,  or  gilt  head  is 
screwed  to  the  shank.  nc-STOl 

PL  (Prinitng.}  Type  mixed  indit> 
criminatoly. 

Pie.  A  fruit  or  meat  paaty.  Our 
interest  in  it  concerns  the  niaohinery 
involved. 

In  tba  irorka  of  the  New  Tork  Pfe-Bakhw 
Company,  tbe  sronnd-floor  ta  uaed  aa  a  RtaU 
deputmanL  In  the  raar  an  tbe  bakefT,etO(B- 
rooma,  lee-bonaa,  wagaa-«bedB,  ete.  In  the 
baMmcnt  an  tbe  OTena,  ten  In  nnmber,  dmo» 
TirlnB  t«D  b;  twdn  feet,  alao  a  rotaiT  onn, 
whlrTi  will  Imke  nine  hnndred  plei  per  hour. 
The  flnrt  floor  above  con  tahiH  tbe  enrine,  boHer, 
and  ddlvaiT  rooaoa.  The  aecond  floor  I*  the 
paatrr  depwrtment,  when  the  mtzli^  of  the 
doDKn  la  done,  and  the  thltd  floor  i«  derotrd 
to  the  prepwatton  of  frnlt.  etc  On  thU  floor 
la  a  hntpB  xtage,  capable  oTcooMnK  ten  bamla 
of  ftutt  at  onco,  alw  two  commf  ateasa-keulea  /VeMn-iwt. 
with  a  capad^  of  tm  bamu aa^  Anrieva- 
tor  hoUit;  and  hnma  the  jIh  aad  iiMterial  nt  whleb  thqr  svo 
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TIm  weeklT  eoomnptkin  of  nularUc  !■  UQ  bunta  of  floor, 
42,000  poonOB  ofragkr, 6,000  pound*  of  IftrdjCOObureUkpplM, 
eO^OOO  pound*  pompkliu  and  aqiuatitf,  eOfiOO  efgs.GOO  buitaeli 
berrlM  in  their  ■■Mon, 900  pound*  beef  fcrminoe,l,GOO  pound* 
cocoMttt,  100  boM*  1— ton*.  Mid  »rio—  arnordlngly.  T1mt*1*o 
Iwn  la  rauUnt  mb  tbook  iGO^  pto  ptoU*,  wtd  glw  »plojr- 
aMot  to  100  workntM,  nuudnc  Sit  Mfowt 

Pie-board.  A  board  on  which  don^  ia  rolled 
thin  for  making  putry. 

Flooe.  (Bo^mndiag.)  A  tablet  of  leather  occn-- 
pyinf;  a  panel  on  the  back, 

Ftooe-dy^   Cloth  dyed  after  weaving. 

Pto-droltf.  (ArMUetttre.)  A  pier  attached  to 
a  wall.  It  has  neither  cap  nor  base,  and  therein 
differs  (torn  a  pilaster. 

FiaL   An  iron  wedge  for  boring  stones. 

Pl«r.  {ArehiUctun.)  1.  a.  A  detached  pillar  or 
wall  supporting  the  ends  of  adjoining  trusses  or 
spans  ;  or  the  ■springera  of  a^acent  arches.  See 
CAIB80K,  for  moae  of  sinking  piers. 

The  term  tianding  pier  is  sometimes  applied  to 
the  isolated  stmotare ;  tzbutmerU  pier  to  a  wall  from 
which  wrings  the  landward  arch  of  a  iKidge, 


The  plm  of  the  bridge  of  Snnlninl*  wmm  th*  ■aphiatat  «t 
IU>jton  wmniMleaf  twwodatonMiMiiiidbjlroB«B9iHid 
melted  load. — IlMWoam  BtooLVS. 

Fig.  8704  is  %  asctiimal  view  of  %  jpet  made  ia  eec- 
tiona. 

b.  The  portion  of  a  wall  between  the  windows  or 
doors. 

e.  An  upright  projecting  portion  of  waU.  similar 
to  a  plaster,  throwing  the  intervening  sunken  por- 
tions into  panel.    See  Bubblx-iusonrt. 

d.  A  buttress. 

2.  A  mole  or  jetty  extending  oat  from  the  land 
into  tlM  watert  adapted  to  flmn  a  landing-place  for 


BtctiMalPUr. 
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paaaengers  or  merchandise  from  ships  which  float  in 
ibe  deep  water  alongside  the  pier  or  wharf; 

n»ey  are  varioaaly  oonstmcted.  Some  are  found- 
ed on  piles,  with  cron-timbera,  braceti,  and  sheath- 
ing :  floor-timbers  a&brd  a  road  for  the  trafSc.  The 
wooden  structure  is  sometimea  filled  up  with  stone, 
like  a  dike ;  at  other  times  it  ia  of  tlM  natara  of 
trestle-work. 

Han^  el^nt  adaptations  of  irou  to  this  work  are 
fonnd  m  Europe. 

Piers  of  regular  masonry  are  also  common.  They 
are  founded  on  piles  and  built  after  the  manner  of 
bridge  piers,  with  cofiier-daias  and  the  nwial  accesso- 
ries. 

Pler-aroh.  (Ar^Uedure.)  An  arch  supported 
on  a  pier. 

Pi«r'06L  A  gimlet  for  opening  vent-holes  in  casks 
of  linnor. 
Fl«ro'er.  1.  A  bow-drilL 
S.^(fbimding.)   A  veot-wirsw 


3.  The  sailmaker's  awl. 

Pioro'lng-fllo.  A  sharp  and  narrow  file  to  en- 
large a  narruw  drilled  hole. 

Piero'lIlC^<■aw.  A  thin  Uade  fastened  by  scnw- 
clamps  in  a  li^t 
frame,  and  used  for  Hg-STOS. 
piercing  gold  and  sil- 
ver  smittis'  works. 
Holes  are  drilled  in 
the  plate  and  the  saw 
introduced;  being 
then  secnred  fn  the 
frame,  the  blade  Is  re- 
ciprocated and  canaed  to  follow  the  lines  of  the  tem- 
plet or  those  which  are  inscribed  thereon.  A  huhlsaw. 

Pler-ella'.  A  mass  of  stones  filling  a  ditch  and 
covered  with  clay,  " 

Piei>gUuMk  A  lam  lookiog-^lass  between  win* 
dows,  frequently  staoung  on  a  pur-iable. 

Pierre  Per-dne'.  A  foundation  formed  of 
masses  of  stone  thrown  in  at  random,  as  in  the  con- 
struction of  the  Plymouth  Breakwater,  the  Rip  Raps, 
the  foundation  of  Fort  Sumter,  and  many  other  pub- 
lic works  in  various  countries. 

Pl-etra  Da'n.  A  species  of  inlaid  work  com- 
posed of  hard  stones,  such  as  araite,  jasper,  chalced- 
ony, camelian,  and  lapis-lamli,  set  in  a  slab  of 
marble,  generally  blade  The  marble  is  worked  to 
a  thickness  not  mach  exceeding  the  eighth  of  an 
inch  ;  the  de^gn  is  drawn  noon  It  and  cut  out  with 
the  saw  and  file.  The  hard  stones,  formed  to  the 
desired  shapes  by  the  usual  processes  of  gem-cutting, 
are  accurately  ntted  into  tne  spaces  thus  cut  out, 
and  the  whote  is  attached  as  a  veneer  to  a  thicker 
shib. 

Pi'e-aoi&'»-ter.  An  inBtroment  invented  by 
Oersted  tor  measuring  the  oompieaaibiUty  of  liq- 
uids. 

It  eon*M>  of  an  dongkted  bnib  a  havlDg  a  padnatod  stoa 
of  nnalt  bote.  Tbe  tn«tnunent  Ia  filled 
with  soy  liquid  up  to  a  certain  mark  on  Tig.  871*7. 
the  item,  ud  a  globnle  of  nereair  t* 
pkaoed  above  tbe  l^old.  It  1*  tben  plaead 
in  a  eyUndrieal  veieel  6  UM  irith  water, 
to  which  preeaure  I*  applied  bj  neana  of 
a  eerew  pbton.  T)m  number  of  fnula»- 
tion*  throngh  which  the  gtobole  of  nter. 
oniT  li  thus  canaed  to  deaeend  indicates 
the  a^iarent  dlmlnation  in  ttnllc  of  the 
Uqnld ;  that  ia,  the  axeeaa  of  tta  eontno. 
tlon  onr  that  of  the  bulb  which  oontelna 
It.  ThlBdrpeodaoQ  theqaalityof  (beglMa 
of  which  tbe  bnlb  i*  eompoaad ;  Itf  amonnt 
ta  aaeertalned  and  the  proper  correction  ia 
applied  b;  dedtictlDc  the  faera— e  In  t(4- 
ome  dne  to  tbe  dlnmnoe  tbe  two  ea- 
paariooa,  tram  tJue  IndkatloD  of  the  mtu- 
onrlal  index ;  tU*  gives  the  abntats  eon 
taction  of  the  UqukL 

Pig.   An  oblong  mass  of  metal 
as  run  fixnn  the  smelting-fnmace. 

A  main  ehaniKl,  called  the  to»;  ie 
•entped  In  tbe  Boor,  Into  which  tbe  metal 
flow*  trom  the  tapprmg-koU  of  the  flimaca ; 
on  each  aide  of  tiit*  are  iballow  ditrhe*  to 
recelTe  the  metal  troat  tbe  main  item,  and 
the  lateral*  are  called  pi^t  from  a  kaclftil 
reaemblaoce  to  tbe  «ow  and  pig*  of  tbe 
mrUn  trunk  and  tlie  latenli- 

Fi^eoii,  Me-ohan'l-oaL  A  device  intended  to 
practice  sportsmen  in  the  art  of  shooting  birds  on 
the  wing. 

It  eonalBtt  of  a  thin  atrip  cf  «beet-lron  d,  tix  or  mora  Incbee 
long,  having  wing*  bent  after  tbe  manner  of  icnw-pnpeller 
blade* ;  when  rapid  lotetion  ia  fanperted  to  the  device,  tt  riaea 
In  the  air.  It*  appeeianee  when  in  motion  rcMmbUna  that  of  a 
flying  bird.  The  rotary  motion  may  be  gtven  eKberbv  n|Mlj 
polling  a  etrlnic  wound  around  a  apnol  a  or  by  maan*  crfa  iprfaK 
contelned  wlUila  a  qrlinder  a  andeonpiaaedby  tnnlocaptn 
or  k«r  e  inawtod  la  a  bale  la  ttaa  t«>BStd  ax^  on  mA  uw 


Pietamtttr. 
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iSkeknutai  Figwm. 


"  plffeon  *'  U  pbeed ;  the  spring  U  nieued  bj  pulling  the  trig- 
gw  6,  to  whlea  k  ■brtog  of  anj  tkrfnd  lengtii  nwjr  ba  attKhed. 


Flg-1'roii  Break'er. 


A  form  of  power  hammer 
for  breaking  pigs 
of  iron  into  pieces 
fit  for  chaining 
into  a  furnace. 
It  is  otherwise 
•  done  by  sledges. 

FigTment  A 
coloring  material. 
A  paint,  dye,  or 
jtotn. 

Flg'ment- 
prlot'ing.  A 
style  of  cahco- 
printing  in  which 
ordinary  pigments 
are  mechanically 
attached  to  the 
cloth  by  albumi- 
Dons  cement 

P 1 g-n  oie 
Vise.  A  hand- 
Tise  with  narrow, 
pointed  jaws. 

Pigtail.  (ATau- 
tkai.)  A  form  of 
knot  worked  on 
the  end  of  a  cable 
orrope.  SeeKKOT. 
Plg-trouglL   In  Fig.  3710,  a  A  are  two  rarietius 
of  cast-iron  troughs,  deugned  to  prevent  pigs  from 
wasting  the  food  or  interfmng  with  one  another  while 


ffg-£vN  Avofar. 


Pig-tnugkt. 


eating.    This  is  effected  by  curved  bars  at  a  proper 
bight  between  each  division  of  the  trough. 
Plkei   A  abaft  of  wood  anned  at  the  end  with  a 


sharp  metallic  bead.    A  spear.    A  wei^on  used  in 

repelling  boarders.    A  hoarding-pike. 

In  all  titDM  down  to  th«  Itmmtko  of  tbs  tajoiwl  It  taa 
IbniMd  a  « eapon  for  Infcntrr  In  Ifaw  or  l>  mtm.  After  the  fn- 
TCQtion  at  the  bsyoaet  It  wu,  Ibr  a  tltse,  mingled  with  tb«  Ut- 
oneU.  ItbnotnowtobalbandiBthsaiBlHorBanpvfaina 
lunilf  of  Inbntrf . 

Pl-las'ter.  {ArehHalurt.)  A  square  pier,  like 
a  flat  column,  built  against  a  wall,  and  having  cap 
and  base. 

Flank  pilasten  are  known  as  antce. 

A  piearoii  is  a  pier  against  a  wall,  and  having 
neither  base  nor  cap. 

Pile.  1.  (Hydraulic  Engineering.)  A  beam  or 
timber  driven  into  treacherous  ground  to  form  a 
foundation  for  a  structure,  or  to  fonu  part  <f  a  wall, 
as  of  a  oofier-dam  or  quay. 

Piles  are  known     their  stmctoie. 

HoUowpIle.  Batw-^fOm. 
PnemwUe  Ills. 

Or,- 

CloeepUa, 
FalMpUe. 
TUUnHUe. 


Qe«-plle. 
OaUe-tiUs. 
flhne  thing  jUt 
BheetpUtt. 


A  pneumatic  pile  is  one  driven  the  atmosphmc 
pressure  when  the  air  is  exhausted  from  within  it 

A  hollow  pile  is  a  <^Undar  which  is  mink  by  exca- 
vation proceeding  inside. 

A  terttB  pile  hu  an  anger  at  the  lowtf  end,  and  is 
sank  by  rotation  idded  preaiaie  beytmd  its  own 
weight,  if  necessary. 

A  cliue  pile  ia  one  of  whole  timber,  set  closely  to 
the  others  on  each  side. 

A  falm  pile  is  an  addidmial  length  given  to  a  pile 
after  driving. 

A  filling  pile  is  to  fill  the  space  between  gsge- 
piles. 

A  /oundaiim  pile  is  one  for  supporting  a  struc- 
ture. 

A  gage  pUe  is  s  preliminary  pile  to  mark  the  de- 
sired course. 

A  guide  pile  limits  the  field  of  operations. 

A  sheet  pile  is  of  hslf-ttmbers  in  contact,  filling 
the  gape  between  gage-piles. 

A  Jeti  is  a  temporsiy  nrolnngation  at  the  nnper 
end  when  a  pile  has  passed  beyond  the  stroke  of  the 
hammer. 

A  taUe  is  a  hoiizimtal  string-pieee  to  bind  the 

piles. 

The  nfimU  of  a  pDa  Intanded  to  mppnt  a  waMit  at  ISi  tew 
can  b«  mMj  talt«o  at  ten  hVcm  of  a  iia  of  IMO  poonA  M- 
lug  13  M,  and  depfMilBC  the  pUe  il  of  an  laefa  at  each  smb. 

PiU-«ap;  a  beam  connecting  the  heads  of  jnles. 
Pilf-hoqp;  a  band  around  the  head  to  prevent 


Pile-Aoe  ;  the  metallic  point, 

Tbeqn>7  at  Lorient  !•  erected  upon  a  bed  of  modef  onfttb- 
omabla  depth,  and  In  thia  case  both  the  vail  and  the  plidfonn 
behind  It  an  carried  npon  pile*  driven  with  the  broad  iiul 
downward. 

In  fie.  Sni.A  I«  an  eleratlon, plan, and MctlonortbesjrttMn 
of  ewt-Tron  plUng  emplojed  Id  the  conHtroctlofi  of  whaiTM  at 
Deptfotd  and  Blarkwall,  Bngland.  The  mafai  pllaa  «  a  bate 
rabbets  on  each  aide.  Into  which  the  abeathw  !•  aiinv,  sad  are 
Hcnred  at  the  back  Xtj  ttmj*  and  a  Ihkk  bed  of  roaereto ;  t  ii  a 
guide-pile ;  c,a  ataj-pfle  ;  and  d,  land-tke.  In  drtrlog,  a  nlete 
of  timber  two  Inehee  thick  wae  placed  on  each  pile  to  nben 
the  >u-  of  the  tain,  which  w^hed  Ifi  cwt.,  and  was  allowed  ts 
drop  hut  fbnr  tset. 

•  The  plleauMd  In  extending  the  qn^  of  Bonen(fi]wm  from  IS 
tol5lDchM  thick  and  were dri ten  wtutamonkeyof  J^OOpoaode 
Ullng  30  Ibet,  delivering  a  blow  equal  to  a  pRWUie  of  800,000 
pound*.  The  headi  of  the  pllee  were  cut  off  S  lent  below  low 
water,  and  atone*  were  pUed  ia.  CalteoDe  wen  sunk  on  to  the 
pUea,  and  In  them  the  maaoDrr  was  eonatmcted.  brti  pUe 
waa  calculated  to  aupport  18,633  pounds  of  miaonry,  afd  so 
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POe-Work. 


MtUnkled  additton  of  om  half  Ibr  merchudlM  fmro  Mch  pOa 
m  loMd  of  27,000  poanda. 

Th«  qnaj  was  adTaaoad  13)  feet  from  tba  or^lna]  wall.  Saod 
•ad  panl  wor»  filled  tn  boUnd  Uu  nair  wall,  and  Uw  arw  'waa 
vma. 

HoUow  Pile.  In  situatioDS  wheni  piliog  cannot 
be  used  to  advantage,  wrought  or  cast  iron  cylinders 
have  been  sunk  vertically  by  dig^ng  away  the  soil 
from  below  them,  the  workmen  operating  inside  and 
sending  the  earth  up  the  iron  shaft,  which  is  like  a 
well-curb.  The  water  is  pumped  oat  as  the  work  pro- 
oeeds,  and  the  sections  of  pipe  are  added  from  time 
to  time,  being  faxtened  together  by  flanges  and  bolts. 
This  plan  has  been  frequently  adopted  in  well-dig- 
ging- 

Jm  tba  MMiatrnetloii  of  th«  ItoraM  Plor,  Onvuxiid,  BoKtaiid, 
Redtaao  eoiwtracted  hU  fimBdations  by  altiUng  caat-tron  eylla- 
dera  tn  the  ■nauner  stated,  and  UlinK  ttaem  with  a  concrete 
of  aaiHl  sad  pomolaiia,  whwb  made  uMi  etooe  colnmos. 

Id  the  ftrandaOoiu  of  tba  Town  Pier,  OraTeamd,  Bngland, 
craetedl884,  Mr.  ClaikandaaTitamoreaBt-lronpilea.  Under 
the  alto  ot  eaeb  colmna  we»  drimt  three  caat-iron  pUat,  on 
which  an  adloaUng  ptale  waa  firmly  keyed,  forming  a  broad 
baaa  for  the  rapport  of  lb«  eolamn,  which  waa  adjusted  to  Ito 
eomet  poaitkm,  and  bolted  down  to  the  ai|)iMtiag  plita. 

2.  {Iron-toorking.)  A  pile  of  iron  bars  for  leheat- 
ing  or  balling  conaists  of  a  number  of  ineces  cut  by 


Filttjbr  Ratting. 

shears  to  the  size  best  adapted  for  the  Hnished  bar 
required,  and  then  built  up  one  over  the  other,  ac- 


cording to  the  balk  required.  The  pile  or  fagot  is 
then  cnarged  into  the  balling-fumace. 

FDct  an  ioiMtioMa  made  up  approdnatiiit  a  McoBar  Ibni 
required,  aa  Id  aome  of  the  enunpiea,  and  tb«  vanmu  qnaHtlea 
of  una  ■»  M>  dkipoaed  In  tbe  diOerent  parte  of  tba  pUe  aa  to 

ng.sns. 


PiUt/ar  Rotting  into  Bcofflt. 

bring  them  where  a  apeclalqiialltylidealnble.  BeealaoVuOT; 
BSAM  ;  IDOH,  Amqu,  pp.  1198,  IIW. 

3.  A  series  of  plates,  as  of  zinc  and  copper  alter- 
nately, in  an  exciting  solution.   A  voUaiapile. 

4.  A  stack  of  arms.    See  Stack. 
6.  A  regular  heap  of  shot  or  shells. 

6.  The  reverse  of  a  coin.  The  side  occnpied  by 
the  arms. 

Vomwrly,  tbe  phuMbet  waa  plae«d  on  a  atake  on  which  waa 
a  crou,  SDd  tba  pit*  or  poDch  with  tbe  anna  waa  drivaa  by  a 
bantDwr.  The  iron  fi  bdw  sapeneded  by  tbe  Jttad,  wUeh  oc- 

cnptea  tbe  ebvtm. 

7.  (F(^>rie-')  A  (abric  in  which  the  waip  is  formed 
into  loops  which  pnyeet  from  the  face  of  the  goodi. 
When  left  in  this  condition,  tbe  goods,  according  to 
material  and  quali^,  may  b^  — 


CucDtiatTCt 
Beamteea. 


Bnuidi  carpet 


When  cut,  it  may  be,  — 

Tnritay,  PerdiD,  or  muton  Trireteen. 

carpet.  Ploih. 
Cat  velvet. 

Id  pQe-treaving,  In  adiBtSati  to  the  naoal  warp  and  «eft 
tbns&t  a  ttiird  thnad  te  IntrodiKed  Id  tba  eoana  of  Ibe  ««aT- 
iDg,  and  it  tbrowD  Into 

toopa  by  Mag  wovaD  over  fig.  8714. 

tbe  b«dth  of  yuosajcamiujuu 

In  Bnutth  eaipet  sad  Ala-Wcamiig. 
imtut  tdtMt  tba  wine  are 

almply  withdiawn  and  thr  loop*  left  standing.  In  WiUon  en- 
pet  and  vtlixt  tba  threadaara  cut  by  paaeiDg  a  ibarp  knHb  along 
adirector  groove  OB  the  upper  aortkce  of  the  wire.  ThW  forma 
a  nap,  and  li  tniDd  Id  ceitata  oarpeta,  velvet,  velveteeo,  ftaa- 
tian,  ete. 

Id  the  ImprrM  BttxtrU  tbe  flgnre  U  latod  abore  tbe  gronnd 
and  Ita  pHt  if  cnt,  bnl  tbe  gronnd  fa  DDcut.  Id  the  Rojnt 
muon  Ute  pUe  ii  lataad  higher  than  In  tba  aodumb  WUtoo, 
and  is  alao  ent. 

See  osder  tbe  fbUowInc  hMdi : — 


Pnn-&br(e. 

PH*  oTiraa  ban  te  nhsathw. 

PilMaw. 
Pneuniatki  pile. 
Punclt. 
Ram. 

Rlnglng-englnfc 

Bcrew-plle. 

Sett. 

8bnthlng-pUe. 

Sheet-pile. 
Short  pile. 

lasF 

ToDgi. 

Toltaleplle. 

Wall. 


BeariDg-idls, 
Beetle-bend. 
Bridg^plle. 
Chwepue. 
Dolly. 
Fain  pile. 
Fender-pilo. 
Firtoca 
C^n-)rile. 
OalTankpllB. 
Ouard-frile. 
Onkle-plle. 
Monkey. 
Honkey-englae: 
Plle-cwrpet. 
Pile-drawer. 
PIMitver. 

Pile-bildge.  A  bridge  whose  roadway  is  cxm- 
structed  on  piles.  An  excellent  plan  over  extenuve 
shallow  waUra  but  little  obstructed  by  ice,  as  that 
of  the  Wilmington  and  Baltimore  Kailroad  over 
Gunpowder  River,  and  many  other  places. 

Cesar's  bridge  (page  379)  was  t&o  a  pile-bridge 
with  trestle  superstructure. 
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.  Pile-cap.  {Sjfdraulie  .Engineering.)  A  beam 
connecting  the  heads  of  piles. 

FUe-car'pet.  A  carpet  made  like  Brussels  Cak- 
FET  (wliicb  see),  excepting  that  the  loops  are  cut, 
forming  a  pile  or  dowDy  siuface.  For  piU  or  lyil- 
ton  carpet  the  wires  are  flattened,  and  have  a  groove 
aloQK  the  upper  surToce,  whidi  forma  a  Erector  for 
the  knife,  which  cuts  all  the  loops  and  liberates  the 
wire. 

Plle-olamp.  (Surgical.)  An  instrument  for  re- 
moving hemorrhoids. 

In  Um  Bxampto,  (Iw  two  bladea  an  made  to  cIom  peiftctlj 
paraUal  br  naaiu  <tf  a  MTsw,  n  H  to  eqnaUr  coDpiMi  ttw  BUS 
to  ba  npantad.  Ifali  to  aftorwud  tamovM  bj  in*  knife  or 

Tig-  8716. 


FiU-Oamp. 

•tnngtiUtioii.  The  snrihoea  of  the  blulaa,  vblcb  m  applied 
to  Um  inlesuiiMDta  of  ttaa  patient,  an  buxd  with  Irar  to  pre- 
nut  beat  batng  communicated  to  the  aaoilUTa  naita  dutaw  tbo 
pnto«M  of  CMUrinUoa. 


One  for  wearing  vdlTBt, 


Fll«a-&b'iio  Loom. 

Brasaels  carpet,  or  plush. 

&i  MOW  eaiM,  as  b  U»  wounide,  two  tmltad  idled  ftbilM  an 
wamBriainltMMmljaBdentafaitbramolvingknIlb  opei^ 

r%.aTio. 


JNUa-FtOrit  jM>m. 


atbig  la  eonneeUon  vtHi  a  gnard-anger  Id  the  loom  to  form 
TOltrt  and  afaidlar  goods.  To  vaijr  tbe  length  of  the  pUe,  the 
gude-ten  an  let  neanr  or  tulher  apart. 

PUe-draw'ar.  {Hydraulic  E^igineering.)  'WTien 
not  too  finnly  imbedded,  piles  may  be  drawn  by 
means  of  a  smiple  lever.  A  screw  set  in  a  strong 
framirig  and  turned  by  a  windlass  or  crab  may  also 
be  employed.  Still  greater  power  maybe  attained 
by  the  employment  of  the  hydrostatic  press.  In  tide- 
watere,  a  barge  or  scow  can  be  made  fast  to  the  head 
of  the  pile  at  low  water ;  thU  is  a  very  elTectaal  mode 
if  the  boat  have  snfficient  elevating  capacity.  In 
wther  case,  the  attachment  must  be  very  secure 
This  IS  sometimes  effected  by  boring  a  hole  through 
the  head  of  the  pile  and  inserting  an  iron  pin,  project- 
ing oil  either  side  ;  over  the  ends  of  this  are  passed 
iron  nngs  or  loops  made  fast  to  the  lilting  rope  or 
chain.  When  the  whole  of  the  pile  is  below  water, 
so  that  It  is  not  accessible  for  thw  purpose,  an  ellip- 
tical  iron  collar  is  slipped  over  the  head  of  the  pile, 
and  IS  caused  to  bind  by  hanling  on  thft  rope,  the 
angles  of  its  n^Mr  and  lower  edges  bearing  against 
the  wood. 


FUe-drir'ar.  _  iSydrmtUe  Engineering.)  A  ma- 
chine having  a  rising  and  falling  weight  to  drive  a 

pile  into  its  bed. 

It  U  raoMted  that  ttao^aoa  wberriv  Cwar  drove  the  pOw 
of  hlj  bridge  over  tbe  Kbbte  mnat  liava  been  "-"tiiW  rff-fiff 
to  onr  machine,  tn  whicb 

«  welgfat  U  aHematelj  lift-  Rg.  8n7. 

tA  and  dropped  on  Uie  boMl 
of  tbe  pUe. 

Fig  8717  la  a  view  of  a 
Bteam  idte-drlver,  In  which 
the  jnotikey  la  nlaed  by  a 
■teain-holst  and  automatl- 
callj  dfltached  op  readtfaic 
itM  bight.    A  pair  of  nip- 


pert,  u  leen  at  B,  enngei 
the  hook  on  the  top  oTuie 


iBDdartbe 


weight,  and  li  kept  In  a 
cloeed  poeltlon  by  iprinn. 
Ab  the  handlee  of  the  nip.' 
pen  reach  the  aJot  In  the 
bar  above,  they  an  preaaed 
together,  releaalng  the  law* 
from  the  hook  ofUie  weight 
and  allowing  it  to  drop  on 
the  head  of  the  pile. 

Some  conception  of  Oie 
npidity  with  whkh  pllM 
an  driten  by  tblt  machine 
may  be  fbnned,  when  it  la 
stated  that  a  pile  m«amr- 
Ing  60  fbet  In  lei^b  and  14 
Incheaaqnancan  be  driven 
46  bet  Into  etiff  aoU,  down 
to  the  rock  below,  in  fcnr 
mlnntee;  and  raeh  la  the 
good  eflbct  reauldng  from 
the  blowa  being  glnn  by  a 
great  man  of  SO  cwt.atrik* 
log  qnlcklj  but  wltb  amall 
velocltT  of  actual  Impact, 
that  the  bead  of  the  pile 
nqolna  no  hoop,  and  pra- 
senla,  after  being  drlrea, 
a  naatvr  appaanuMa  than 
it  bad  irtian  It  WIS  Urst  pland  I 
hammer. 

Fig  SnS  li  another  kind  of  appantus. 
J  li  an  end;  B,  a  aide  elevation:  O, 
a  plan  of  Naauyth'a  itewn  ptkHMm. 
The  driring-appantni  a  6  c  and  pile  an 
nlNd  by  «  wfaullaas  opeialod  by  a  mnaU 
detached  ateam-englne,  tbe  former  Mt- 
Ing  on  tbe  shonlden  of  tbe  pUr ;  tha 
lUuog-chaln  it  then  detached  and  alaaa 
from  the  boiler  U  admitted  througb  the 
Jointed  pipe  d  Into  Che  cylinder  6,  alt«i^ 
natoly  above  and  below  tbe  piaton,  the 
ram  e  giving  anpld  mceeeriau  vt  blows 
to  the  bead  of  the  pile  until  driven  to 
the  nqalrt^  depth,  the  Jdnted  pipe  d 
gndualW  following  Ita  downward  move- 
meat.  The  pile  and  driver  are  guided 
iB  their  demnt  by  clampa,  which  loMely 
graap  a  gulde-t^  at  the  aide  of  the  main 
upright. 

In  Shaw'i  pile-drhcr,  the  ntonkcy  to  niMalned  at  (t>  MgfaMt 
elevatkin  by  means  of  a  ntebet  and  pawl,  whUa  a  cartridn  and 
capanplacedinarereaalnthehMKlortheplle.  Thepwrlba- 
lng  withdrawn,  the  monkey  IhUa  upon  and  explodee  the  tmx- 
trldge.  The  ftnce  of  the  exptoeton  nieea  the  nonkev  to  the 
hight  tWim  which  It  fell,  when  it  li  antonatkally  amatad  bv 
the  detent  arrangement 

The  edectlTe  force  of  tha  Mill  said  to  be  mtteh  iBcnaaedbT 
the  artiou  of  the  powder.  One  man  ptarea  the  cartridge  In 
pndMon  and  nleawa  the  monkey,  or,  aa  it  to  aometiuies  called* 
the  ram.   See  OnfPOwnca-sUilUB. 

PUe-^ab^zia  One  in  which  a  looped  weft  is 
formed  by  wires,  to  be  afterward  cut,  as  in  velvet 
and  in  Wilton  carpet,  or  left  in  loops,  as  in  Bmnela 

carpet. 

Pi-len'tam.  A  light  vehiclel  something  between 
a  cfib  and  a  carriage, 

Pile-pler.  {Hydraulie  Engineering.)  One  rntp- 
ported  on  piles. 

FUe-oaw.  The  saw  for  cutting  off  jnles  below 
the  surface  of  the  water  was  invented  by  Labelye  in 
pisnningthe  operation  for  pstablisMng' fonnda'tiona 
for  the  piers  of  the  Westminstfir  Bridge,  1 738,  and 
improved  by  De  Cessart,  when  bnilding  the  bridge 
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PUs-shoe.  [Bydraulic  Engineering.)  An  iron 
joint  at  the  foot  of  a  pile,  to  enable  it  to  penetrate 
hard  ground.  It  may  oe  a  hollow  pyramiu  of  cast^ 
iron  ;  or  two  wronght-iroii  straps' crossing  at  right 
angles  may  be  secured  to  the  foot  of  the  pile. 

PUtt-sup-porf  er.  A  nippoiiiory  for  preveRting 
protrusion  of  the  rectum. 

RabU  UmiM  Bab  lUmra  wrote  on  haaotOittUB.  He  wh 
known  om  ltticop«  ai  the  "  Gnat  8a»  <*  HalmoBtdw,  and  aften 
dadgnated  bj  hla  Inltiato  R.  M.  B.  H.,  or,  britdlj,  Rmtrnm. 
He  «u  born  at  Cordon,  a.  d.  118S,  but  antanted  to  tKn*t 
tod  became  phy rfdu  to  SuUui  Saladla.  Bee  wpronraar. 

File-wai]>.   A  warp  which  ia  woven  in  loops  on  . 
the  face  to  form  a  nap. 

PUe-wir*.  (  Weaving.)  The  wire  around  which 
the  warp-threads  are  looped  to  make  a  pile-fabric 
When  the  pile  is  to  be  cnl;  like  velvet  or  plush,  a 
groove  on  Uie  top  of  tiie  wire  acta  as  a  director  for 
ma  knife. 

Pilo-wlth -draw 'lug  Ma-ohlne'.  (ffydraulic 
Engineering.)  A  machine,  usually  a  screw,  worked 
by  leven  in  the  manner  of  a  capstan,  and  connected 
by  chain  to  the  pile.    See  Pilb-drawer. 

PUIng.  1.  {Metallurgy.)  Building  up  pieces  of 
sheared  or  scrap  iron  into  a  pack  suitable  for  heating 
in  a  bolliug  or  reheating  furnace,  which  forms  the 
pile  into  a /oop  suitable  for  rolling.  SeePrLE;  Faoot. 

2.  {Leather.)  Unhairing  hidea  by  piling  or  hang- 
ing up  in  ft  akrPB,  so  called. 

yiSL  Medicine  in  the  form  of  a  small  ball,  larger 
than  a  pellet. 

Lane  pllla  of  metelUc  aDtlmODr  eonstltnted  a  fhTorlte  andent 
nmedy,  whkh  ««rp  admtnlttcTMl  and  pueed  through  the  tjt- 
faun  wltli  no  more  effect  than  m  nuiny  little  pebbles.^  Indeed, 
tbeMnte  pllla  were  UMdarer  aj^^n, and  half  a  donn  nich  glolK 
dIm  kflted  Ibr  an  nnllmited  tlmo,  belnK  tnfaerited  in  the  hmily 
and  perlbrmlUK  Innnmerable  suppoMd  cuna  upon  suocMaiTe 
generation*.  TUi  wm  not  lo  -nTj  loog  ago. 

PUla  In  «  bos  and  roUfl  of  material  fi>r  making  them  m« 
foimd  In  an  apotheoaiy'e  hoOM  in  tbe  dieentombed  Uenula- 
benm. 

Pillar.  1.  (Architecture.)  A  column  or  pier 
forming  an  upright  insulated  support  for  a  Bupetr 
structure.  The  word  is  rather  applicable  to  those  of 
the  Gothic  and  other  irregular  styles  of  architecture 
than  to  the  Grecian  and  Roman  orders,  which  are 
somewhat  dcterminately  proportioned  and  known 
specifically  as  columns. 
A  round  pillar  is  a  column. 
A  square  pillar  is  a  pier. 

A  flat  pillar  with  a  narrow  return  and  apparently 
built  into  a  wall  is  a  pilaater. 

A  pier,  similarly  placed  but  without  cap  or  base, 
is  a  piedroit. 

2.  (Mining.)  The  post  or  mass  of  t-  a™- 
coal  or  ore  left  for  the  support  of  the 
ceiling  of  a  mine.  The  worked  space 
is  called  room.  Thaa,  pillar  and  room 
is  equivalent  to  the  nanal  technical 
phrase,  post  and  stall. 

a..  (Shiplmilding.)  A  vertieal  post 
beneath  a  deck-beam. 

4.  The  nipple  of  a  fire-arm. 

5.  A  frame  on  which  the  tobocco- 
pipea  rest  in  a  kiln. 

6.  (Harolomi.)  One  of  the  posts  in 
a  watch  or  clock  which  separate  and 
yet  bind  together  the  plates. 

Plllar-blook.  A  corruption  from 
Pillow-block  (which  see).  See  also 
Plumber-block. 

jOa-Otv.  PUIar-oom'paM.   A  pair  of  di- 

viders, the  legs  of  which  are  so  ar- 
•nd  below,  which  T\e\A  to  the  motementa  of  the  boat  while   ranged  that  the  lower  part  may  be 
cntUnR  ia  prfng  on, and  ia  driron  ^^l"*? j)?™.*  ^      taken  out,  forming,  respectively,  a  ''^ 
^"^I^^"^:^^^''^^'"'^''''  Wpen  Jnd  bow-pendlTor,      in-  KBor-c^. 


JVb-ZMev. 


of  Saumur,  1766- 
64.  In  a  simple 
form  the  machine 
consists  of  a  frame 
composed  of  two 
longitudinal  and 
three  transverse 
timbers ;  to  the 
central  transverse 
piece  -are  attached 
two  upriglita  pro- 
jecting above  and  below  the  frame,  the  saw  being 
iiuerted  between  their  lower  ends,  and  their  upper 
ends  connected  by  a  teuHion  -  rod  for  stretching 
the  saw ;  lutndles  ara  attached  to  the  longitudinal 
[deee  the  frame,  through  which  a  reciprocating 
motion  is  given  to  the  apparatus  by  the  workmen, 
who  stand  on  a  platform. 

VIg.  8719  U  Togier'a  idle^wfaig  attadunent  Ibr  boats.  The 
ehcSar  nw  U  keyed  on  an  upright  ihaft  fn  a  ftame  rigged  ont- 
boacd  froK  Ibe  boat ;  it  la  aacund  between  spiral  apringi  above 

Fig.  8719. 
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Terting  them  ia  their  sheathi  in  the  upper  part  of 
the  lea,  a  compao  with  a  pen  or  peocil  point  is 
formed. 

PUOax-filA.  A  nvTow,  thin,  flst  band-file  with 
ooe  aa/e  edge. 
FUl-box.    One  for  eoutkining  little  hdls  of 

medicine. 

Some  plll<boiM  m  made  from  >«iM>oardoOT«T«d  wHh  laser. 
PlBok  ban  bmn  eut  Into  M»itm  130  to  Uw  loch,  bat  ■  .'of  an 
tDch  ii «  mora  oawl  tbiekiHM.  The  acate  b  cut  into  plecM  the 
•Iw  of  ■  box,  gTDored  balf-nj  through  wb«n  the  aiika  uxl 
•ndt  tarn  up,  jbrmed,  the  comen  slned,  ud  oorernl  witfa  thin 
paper.  The  after  addition  of  Mght-oolond  papar  gim  the  box 
an  omamBatal  app«anM>r«. 

PMteboardiiiuediaUMMMW^aamMNwd  H  a  ftniB- 

datloa  for  piU-boua. 

A  ramr  aomeirbat  thtcW  than  leale  Ii  cut  Into  pleow  for 
boM,  one  die  catdng  the  top,  another  the  botton  piece,  and 
oUmh  the  aktee  of  the  box  and  oarer.  The  aidM  an  bent  to 
shape  by  machloerr,  gitted  to  the  top  and  bottom  mmotlvelj, 
and  the  eudi  Ihatened  bj  nnall  tacka. 

Paper  boxM  are  made  by  winding  a  eheet  of  rind  pap«r  oa 
a  CTlinder,  drying,  and  cnttlng  the  rwnltlng  labe  Into  ring* 
aataagaathehishtafabox.  Cirenlar  or  oval  bottom  and  tt^ 
pwcn  an  then  nued  In  and  held  flrml*  bj  the  oovering  paper. 
Bee  PAFia-aox  SUcBiiii. 

Wooden  boxea  an  made  with  great  rmpldltr  In  nMnlihwii 
A  Btmlght  grained  itlek  la  turned  to  the  nqulnd  aW  In  a  tma- 
drei,  aDd  the  oavItT  of  the  box  bored  ont  before  the  box  la  nved 
00.  The  afaoulder  to  rerelTe  the  cover  la  cut  by  a  mandnl. 
The  carer  ia  made  In  a  fimiUr  manner,  bond  lo  lit  tba  ihoaldar 
ofUtebox.  l!haaaMpMedboMan««taffb]rMm«rnnilT. 

FUllon.   1.  A  woman's  soft  saddle. 
2.  A  pad  carried  behind  the  wddle. 
Pm-ma-ohlne'.  An  apiaratiis  usetl  by  apothe- 
caries   for  niakinc 
^■tnSL  pilU  of  proper  and 

^.^^■-■-'■^'"'^''^s.,^  onirorm  size.  The 

insredieots,  mixed  to 
•  '^iJrt^^BP^^^  "  a  doughy  con««tency 
with  treacle  or  other 
substance,  are  fonned 
into  an  elongated 
roll  on  the  flat  part 
of  the  slab  by  the  aid 
of  a  flat  stick ;  the  roll  Is  then  divided  by  being 
pressed  ou  the  corrupted  part  of  the  slab,  and  the 
pills  pounded  by  rolling  with  the  fingers  in  sogar  or 
other  pulverized  matenal  to  prevent  adhesion. 

PlUa  an  fraqnently  made  by  ifanply  rolling  the  maM  on  a 
flat  sorfcoe  and  cutting  the  roll  into  equal  lengtba,  indlnted 
on  a  graduated  ellp  of  porcelain,  Mlled  a  piU-tU*. 

In  rig.  3723,  the  niaaa  U  fed  between  the  grooved  nrileta 
/  r,  by  which  U  It  cat  into  qrllndrlcal  lape,  wUch  an  roUed 

Fig  8722. 


Pttf-JCacAtM. 
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by  hand  acroM  the  table  7  to  the  rollrn  a  I  at  right  angle*  to 
the  fliat  pair,  and  nvolrlng  with  11  "^'i' I  TOlodtka  in  oppoait« 


diraetlana.  Thia  movement,  covblnad  with  the  ntair  metkn 
imparted  by  the  band,  gtvea  a  rounded  form  to  the  pUla  aa  the* 
an  eut  to  alae  by  the  rollera  a  1,  from  which  they  pan  ak>iu[ 
an  InoUna  to  the  Ihrtber  compartment  of  a  recetVing-box 
UngB  and  plUe  under  the  proper  atae  iUilng  Into  the  Oist  am^ 
partment  Ihiongfa  a  grating  v.  So^ien  m  «  an  attMbed  fcr 
cleaning  tharollan. 

PUlow.  1.  {Machinery.)  a.  The  rest  or  bear- 
ing (a)  of  a  gudgeon.  A  Anus;  uBoally,  however,  of 
bronze  (copper^  96  to 


108;  tin,  11}  and  not 
brass(oopperand  dnc). 

Othar  mtatato  liava 
boan  nted 

Babbrmotu  (wbkb 
neL 

Hard  eaat-lroo. 

8oa^«toin. 

Unaaaaoned  green  thom- 

wood. 
Boz^WQOd. 

OrccB  unk  aoaked  la  ott. 
CoBtpraeaaJ  paper, 

0M  numr'auMX. 

6.  The  socket  tX  a 
|HTot  An  ink  or 
dep. 

2.  {Shipimilding.)  A 
block  of  wood  on  which 
the  inner  end  of  the  fWloioi. 
bowsprit  tests. 

S.  (JPaMe.)  A  kind  of  foatian  having  a  fbnr^ 
leaved  twiU. 

4.  A  cushion  for  the  head. 

TIm  aadent  ^ptlana  nacd  a  h«ad-nrt  Ibr  a  pillow  (b),  very 
■Imitar  to  that  now  need  in  China  and  called  a  "  bead-etool,"  or 
ntber  by  Ita  equivalent  In  ChiDtee.  It  l»ok»  nncomfortabie, 
but  no  doubt  waa  fcafarad  to  oar  kind  Of  pillow  In  a  hot  cli- 
mate. 

TbeMSgjrptlaa  bcad-ratiarementlonedby  Porphyry.  Tbrj 
were  made  of  wood  or  alabaalor.  Tbn  an  atUl  need  In  China, 
Japan,  AlqrMfaita,  Aahantn,  and  Otalielto.  Wood,  atone,  and 
eartboBwan  an  tM  modem  as  they  wan  the  anctait  malariab. 
Th*y  are  from  4}  to  10  Imchea  bi^. 

Many  of  them  am  preawred  In  the  BritUi  Hnaenm.  One  of 
wood,  fH  loetaM  Ugh,  and  Inacrfbed  with  the  name  and  tItiM 
or  Haa-kharJmt.  Aaotber  of  amgooile.  6(  fawbn  high,  with 
a  fliiM  oolwan,  and  ttw  name  and  titles  of  Atei  la  ftoaL 

Tig.srat. 


a,  baae. 
d,  pillow. 


POImD-aoek. 

6.  pedMtal. 
<,cap. 
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Otbm  night  be  dtad.  It  mnt»n  to  bm  bm  »  Kfnlw  piece 
of  booMbold  tarnltan. 

Xbe  K^ptUni  were  not  Ignorant  of  the  nae  of  aoA  pillowi. 
A  cn^iloa  with  «  Uttra  oorer  «nd  fllM  with  tbo  tetbtn  <rf 
mtn>4bwl  to  pr— mert  la  the  Britlah  Homomi. 

(tan  of  lur  ftUMT  tl^r tiK*  Ml  taaagB  uA  bid  it  In  tha  iMd, 
plUowlu  ilB  hoad  upon  a  bol>t«r  of  goat's  hftir  eonred  with  a 
doth. 

GoiUaM  md  imom  an  ombmiob  In  tha  But,  JtmA  of 
liMV'a  OMeM  or  foaMtini  rtoOd  wlOi  oottou. 

Pllrlow^Uook.  (ifoeMiMry.)  An  Iran  endle 
or  beariog  to  bold  iibe  boxea  or  irMm  which  fixm  a 
jonmal-bearing  for  a  ihaft  or  roller. 

Pll'low-laoo.  A  lace  made  with  bobbini  or  pirns 

upon  a  pillow.  Bohbm-law. 

It  WM  ralglDallj  made  of  dik  or  thread  worm  Into  ft  net 
with  hexagoiMl  or  octagonaJ  meahv.  Aflerwajd,  It  wu  onw- 
mt"**^  with  a  thlekv  thread  called  gimp,  ao  tnterworan  with 
the  maahee  M  to  form  flowen  and  ourred  dedgn*.  The  plUow 
la  bud  itaflM  and  corsMd  with  pamhment,  on  whkn  the 
daalgo  to  drawn.  To  form  the  moilMa,  jdna  are  atuck  into 
the  enahlon  and  the  thmdawoTen  or  twiated  round  them.  The 
pattern  on  the  paiYbment  Indteate*  the  apota  tbr  the  inaertloD 
of  the  pins,  and  alao  ahows  the  placea  for  the  gimp,  whieb  Is 
IsterwoTen  with  the  Una  threads  of  the  kbrle.  Tna  work  is 
begun  at  the  npper  side  of  the  enablon  bj  trlng  the  thieads 
together  in  paba,  each  pair  Mdc  attached  to  a  ptai.  Th* 
threads  are  twisted  and  erona  and  BteuTed  by  the  pins,  which 
detanniiM  the  mealui. 

PlU-tllo.  A  cormgated  metaltic  slip  for  rolUng 
pills  on,  to  divide  them  accurately. 

Fl-lon'-ndU.  A  Btamp-mill.  The  term  is  more 
particulaiiy  applied  to  the  mill  for  incorporating  the 
inmdiontB  of  ganpowder. 

F11M.  The  cow-eiUditr,  or  frame  in  front  of  an 
engine  to  push  obstractions  from  the  rails. 

Pilot-Olotli.  (jRi&rtc.)  A  heavy  indigo-blue 
woolen  cloth  for  oTercoata.and  seamen  s  wear. 

Pi'lot-en'glnfc  A  locomotire  sent  in  advance  of 
a  train,  an  a  precautioQ. 

PU-nOter.  (IMiarmaeg.)  a.  An  instrument  for 
zoUing  and  dividing  pills. 

h.  An  earthen  pot  for  pills.  - 

Pilom.  {Pharmacff.)  A  wooden,  iron,  bell-met- 
al, marble,  agate,  porcelain,  or  glaus  instrument  for 
triturating  substances  in  a  mortar.   A  pestle. 

Pin.  1.  A  small  piece  of  headed  and  pointed 
wire  used  as  a  dress  fastening. 

The  pins  need  by  the  ladles  of  aDcient  tgypt  ware  nmaUjr  of 
bronse :  more  ezpeusin  onea  nere  of  dlTer  or  gold. 

A  eollectlon  of  twenty^lva  bronaB  pfna  from  tl>e  snbterranean 
Tanita  of  Tbelxe  era  In  ttw  Hoaenm  of  the  Loune.  A  uunbw 
are  alao  in  the  Abbott  CollocUon,  New  York  City. 

Some  of  tho  anoient  Bgrpti^n  pins  are  7  or  S  laches  long,  and 
baTe  lam  golden  heads  or  a  band  of  gold  at  the  upper  and, 
theaa  laMer  being  probably  need  as  balr^ni. 

Tba  aoeient  Maxlcans  also  oaed  piiM,  bat  gaomUy  anipioyed 
tbe  thomi  on  the  agan  as  a  anbaatnla. 

The  pins  raentlonied  In  the  Bible  were  those  of  metal  for  fos- 
(eidng  the  tiai^ng  around  the  eoort  of  the  temple,  and  were 
lUu  lant-plDS ;  aod  otben  of  wood, mentioned  by  Sheklel,  which 
wen  In  Bet  woodnn  pegs  dri*«a  into  a  wall  to  hang  elotbea 
npoo. 

Ilie  Kooiaa  plni  had  Toond,  aqoaie,  perforated,  or  oraanmted 
bands  I  ware  usually  of  bronse :  were  fhnu  to  8  Inebea  long, 
and  wm  wmeHmaa  <tf  wood,  "ory.  or  bone.  Halr-piui  were 
eouBon  tar  boUlog  np  the  knot  of  braided  lialr. 

Before  tbe  InTentlon  of  pbu  there  were  many  pretty  and  in- 
ganlooa  derleea  for  Ihatanlng  the  dreMa  and  cnsanteata  of  both 
sosi^  tooh  ai  ribbona,  kiop^olea,  lacca  with  pearls  and  toga, 
elaapa,  books  and  eyes,  and  skewer*  made  of  gold,  direr,  end 
biaaa.  Wtom  the  latter  frfns  wen  derlTad,  being  only  mlntatnn 
■kewen.  The  lint  mention  of  braaa  pina  in  the  Kiriish  atat- 
■tea  Is  in  1483,  when  tbetr  importatlMi  was  prohibited.  An  act 
of  Henry  Vlll.,  A.  d.  UU,  indlcntea  Um  dnmay  things  tb^ 
wen:  "  No  person  ahall  pat  to  sale  any  pinnea,  but  oiUy  anch 
as  ahan  be  double-headed,  and  hare  tbe  heads  soldered  foat  to 
tbe  shank  of  the  pinne,  well  mnoothed,  tbe  sbank  well  sharen, 
tbe  point  well  and  ronnd  Sled,  canted  and  sharpened." 

Tba  mode  of  making  them  was  mneb  bnnnmd  abont  UOD. 

Catherine  Howard,  qneen  of  Uenry  Vin.,  It  to  wM,  used 
braaa  plna  brought  tTom  Fnnce. 

Befm  tbe  intndaotlon  of  Wrij^t's  pdn-making  machine, 
1824.  tbe  following  was  tbe  proceea :  Braas  win  was  straight- 
ened by  drawing  it  between  plna  aet  in  s^mg  order  on  a  bench, 
and  waa  than  cut  Into  lengths  for  six  pins.  Tbeae  wen  taken 


I  a  number  at  a  time,  and  polntid  at  one  end  by  grinding  on  a 
I  ooarse  and  a  flne  grindatooe.  A  lengtb  for  a  pin  was  then  cnt 
■■  from  each  win,  and  the  pnoeat  was  npeated  all  the  [decea  of 
win  wen  oted  np.  The  lieadswen  made  from  jdeeoa  of  a  flne 
win  ooUed  aronnd  a  mandnl,  which  was  then  slipped  ont  of 
tba  eolL  Two  coavolntlons  wore  cut  ofl  for  each  head,  and 
wen  than  annealed.  These  ttleoils  wen  put  In  a  tny  befora 
Utile  boys,  wtio  Ikstanod  them  on  to  tbe  inns  by  a  fbot-worked 
hantmer  and  an  aavll.  The  plna  were  then  cleansed  by  boiling 
in  aoor  beer,  wine  lees,  or  tartar,  and  tinned  fey  beinc  laid  In 
alternate  sttata  with  grain  tin  aod  bollodi  waa  bed,  winnowed 
with  a  Ikn,  and  finally  inserted  by  hand  in  tbe  papeia. 

Of  late  yean  Iroamn  baa  been  largely  sabaututed  for  braaa 
In  the  pin  n»anafc<*nn,  Making  a  cimaper  tbongh  leas  eodnrfng 
article. 

la  Wright's  patent,  the  main  shaA  of  the  machine  gives  mo- 
tion In  its  rotauon  to  a  number  of  sHden,  lerera,  and  wheels, 
which  woik  tbe  dlS^nt  parts  of  theaMMtratua.  A  slUer  pualiea 
tbrwaid  pinchen,  wlikh  draw  win  from  a  reel  at  every  rotatloa 
of  the  shaft,  and  advance  such  a  length  of  win  aa  alll  produce 
one  pin.  A  die  cuts  off  this  length  by  the  dcecent  of  Its  upper 
Jaw,  and  the  latter  then  ^laaa  a  ourler,  which  takes  on  tlie 
win  to  the  pointing  apnantoa.  Here  It  la  received  by  a  nvolv- 
\ag  bolder, while  abovel-edged  file-wheel, npidly  turning. gives 
to  die  win  its  first  roogh  point.  It  proceeds  Immedialely  oy  a 
seeond  carrier  to  a  finer  file-wheel,  by  which  tbe  proree*  of 
polntiag  to  flnUbed.  A  third  carrier  transfen  the  pin  to  the 
first  headlng-dle,  and  by  the  advance  of  a  steel  pnnen  one  end 
oT  the  ptu-wln  is  forced  into  a  receaa,  wbanby  tbe  bead  la  pot^ 
UaUj  produced.  A  fourth  carrier  removee  the  pin  to  a  aeeond 
die.  WMsa  the  haadlag  to  completed.  When  the  headiog-liar 
relfaw,  a  foiked  lever  dinwa  the  pin  from  the  die  and  drapa  It 
Into  a  receptacle  beneath.  Tbto  completes  the  production  of 
Uie  pin  ao  ar  as  tbe  machine  to  eooeemed,  bat  It  has  yet  to  be 
whitened,  polUied,  sorted,  and  atnek. 

Tbe  flnt  proceea  to  eBected  by  rolling  tbem  in  a/otatlng  bar- 
rel containing  aawdns t :  after  removal  ht>m  tfak  thay  an  placed 
in  kettlea,  between  perforated  plaice  of  tin,  which  form  alter- 
nate li^en  with  ttw  plna.  Very  dilate  nltrk  acid  to  added,  and 
boiled  Ibr  three  houn,  when  the  plna,  covered  with  an  almost 
infinitely  thin  coating  of  Un,  am  withdrawn ,  beii^  then  of  a 
dull  whitish  hue.  Tbey  are  again  mdled  In  a  barrel  with  hot 
nwdnat  to  give  tbem  the  final  poltoh.  The  perliwt  and  Inipet^ 
fret  plna  an  then  aepanted  a  aeiiea  of  belta  ha^ng  a  com- 
bined boriaimtal  and  oeclUanng  moreDMnt,  which  nlaln  tba 
defective  onca  on  tbe  bdta  tinBl  antving  at  their  ends,  while 
those  at  perfoct  form,  having  no  hold  aa  the  bella,  an  abaken 
off  Into  a  receptacle  below. 

To  aeparate  thoae  dUbmit  alaM,  they  are  transfbrrcd  to  an 
Inctlnea  plane,  down  which  they  slide  to  a  borisontally  nvolr- 
ing  wheel  provided  with  (eta  of  steel  fingen,  each  of  which  to 
ad^ited  to  graap  plna  of  a  particnlar  tongth  and  diatoibate 
them  Into  aeparate  receptee  ka. 

Having  been  aortcd,  Uiey  an  next  stuck  into  the  papen. 
Thto  may  be  efibcted  by  tbe  band-machine  or  the  power-ma- 
chine. 

In  the  fbrmer  tbe  pins  are  ptoced  In  a  hopper,  and  are  caught 
by  tbelr  heads  between  condncton  which  convey  them  through 
a  goose-neck  to  a  slide  having  ai  many  notcbea  as  then  an  to 
be  ]dns  in  a  row ;  when  these  an  filled  the  slide  to  withdrawn, 
a  crimper  sdaea  tbe  paper  and  holds  It  whUe  the  pins  an  driven 
throngh. 

In  the  power  stfcklng-macbine  tbe  pins  an  placed  npoo  a 
slowly  revolving  table,  from  which  thev  drop  into  a  revolving 
cylinder  having  loogltadlnal  ribs,  which  transfer  tbem  to  aa 
endleaa  chain,  tbe  links  of  lAloh  are  notdwd  ao  aa  to  receive 
the  pins,  whldi  hang  by  their  beada  and  an  carried  forward  to 
a  fffcte,  when  they  an  drivctr  into  the  papn,  which  to  ilmnlta* 
neooaly  eilmped  and  held  to  receive  tbem. 

Plna  of  peculiar  tomu  andston  are  nuidc  for  sperifle  parpoaee. 
Among  tbeae  may  be  mentioned  diaptr.  dnu,  daak,  Itttf, 
ikawl  plna,  wfaoae  names  Indicate  their  dnty. 

B^dss  tbsss  an  otben  oaed  In  the  toikt  or  abont  tbs  wwfc- 
Cafcle,  aooh  aa  the  frrMS»-fln,  Amr-pbi,  aMa^ag-pia,  ete. 

2.  A  peg  or  bolt  of  wood  or  metal,  having  many 
naea.    Among  these  may  be  cited,  — 

a.  A  bedttead-pin,  projecting  from  tbe  raU  to  hold 
the  cord. 

b.  A  belaymg-T^n,  for  ctnling  ropes  npon. 

c.  A  eoupling-^in,  uniting  the  (umw-heada  of  ad- 
jacent railway-cars. 

d.  A  tefU-pin,  to  which  the  npei  are  fastened. 

e.  A  treenail. 

5.  The  axis  nf  a  sheave. 

An  axis  of  a  joint,  as  of  the  gimbal  or  compass- 
joint. 

4.  A  eMAes-pin.  to  grip  a  gannent  to  a  clothes- 
line. 

6.  The  bull's-eye  of  a  taivet. 

6.  The  peg  of  a  stringetliDstninient  on  which  it 
is  wound  in  tightening. 
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7.  The  (McA-[Hn  aS  an  axle.* 

8.  The  tuniing  axis  of  a  capstan,  crane,  windlass, 

eto. 

9.  (Loettmiihing.)  The  part  of  a  key-stem  which 
enters  the  lock.    See  Kky. 

10.  (JoiMry.)  The  smaller  member  of  a  doretail 
which  fits  into  the  m?ei»t  or  receiving  portion. 

11.  To  8wa^  hy  striking  with  the  pern  of  a  ham- 
mer ;  as  splaying  an  etlge  of  an  iron  ooop  to  give  it 
the  flare  corresponding  to  that  of  the  caak, 

Pi'na.  (Spanish,)  The  pile  of  wedges  or  bridea 
of  hard  silver  amalgam  placed  under  a  eapeliina  and 
subjected  to  heat,  mr  the  ezpulsum  of  the  mercury. 
See  Amaloahatob. 

Pln'oer.  See  Pinchbrs. 

Flnoll-bBr.  A  lever  with  a  Ailcmm-foot  and  pro- 
jecting nont ;  applied  be- 
Wig.  1796.  neath  a  heavy  body  to  move 

it  by  snccesaive  small  rais- 
ing and  shiftiugs. 

Plnoh'beok.  A  brass  for 
cheap  jewelry  :  copper,  6  ; 
zinc,  1.    Named  after  the 
Pinek-Bar.  introducer.    See  Allot. 

Flnoh'an.    An  instm- 
nent  having  two  handles  and  two  grasping  jaws, 
formed  of  two  pieces  pivoted  together.  Pmchera  are 
adapted  for  special  work, 
T\ii.  872ft.  sack  as  drawtug  nails,  for 

shoemakers'  ose^see  cut). 
C,  common  pinchera. 
A  lasting-pinchers. 
S,  shoemaxerB'  pinch- 
ers. 

C,  cnttin^-pinchers. 
P,  pinchmg-tongs  for 
making  glass  drops  for 
chandelien. 

Plmoh'ln^  A  term 
applied  to  movingaheavy 
otgect,  snch  as  a  gun, 
mortar,  log,  or  bed-plate, 
by  small  heaves  of  the 
handspike,  which  de- 
scribes arcs  of  a  circle 
>  nearly  horizontally.  See 
Pbtdun.  FlKCH-BAR. 

Plnoblns-bu:.  A 

crow-bar  for  moving  an  object  by  successive  short 
hitches.    A  pincK-bar, 

Pinoli'ing^nt.  A  jam~nut  screwed  down  npon 
another  nut,  to  hold  it  m  ppsition.  A  dutk-nui  or 
loot-nid.    See  Nitt-look. 

Plnoh^ne-flln.  {Steam,)  A  portion  of  the  de- 
vices by  which  a  sUcw-valTe  fa  packed  or  tightened 
upon  its  seat. 

Pinchlng-tonga.  {Glass-making.)  Used  for 
making  chandelier-drops,  etc  Each  jaw  of  the  tongs 
carries  a  die,  between  which  a  lump  of  glass  heated 
to  plasticity  is  compressed  ;  a  wire  oetween  the  jaws 
makes  the  hole  by  which  the  drop  ia  snspended.  It 
is  afterward  cut  and  polished  on  a  leaden  lap.  See 

PlKCHERR. 

Piib-oop.  {Spinning.)  A  yam,  roll-shaped  like 
a  p«ari  uae<l  for  the  weft  in  power-looms. 

Wn-diUL  A  drill  for  countersinking.  The  cen- 
tral portion  is  a  plug,  which  fits  in  the  hole  previ- 
ooal^  bored,  anu  aroand  it  is  an  annular  cutting 
portion,  which  makes  the  depression  for  the  head  of 
abolt,  rivet,  or  screw.  In  acertain  niodification,  the 
drill  is  steadied  in  position  by  a  center-pin,  which 
bears  in  a  hole  mule  l^  a  center-punch  retiring  into 
the  stock  as  th«  drill  advances  into  its  work. 

Piiie-4eaf  Fnb'ria   This  is  described  in  the 


"Journal  of  the  Franklin  lotUtnte,"  1663,  page 
412  seq.  The  green  leaves  are  used  in  preference 
at  Breslau  for  making  this  [dne-tree  wool,  which 
was  extensively  used  from  1842  for  mattresses^  cov- 
erlets, etc.  Five  hundred  of  these  coverlets  wen 
purchased  for  the  hospital  of  Vienna  in  the  foimer 
year,  and  shortly  afterward  at  other  places.  It  was 
particularly  ttaefol  as  stuffing  for  beds  and  for  uphol- 
stering, as  it  was  offensive  to  insect  rennin.  The 
leaves  are  treated  by  heat  and  chemical  reagents  to 
separate  the  fibers  and  remove  the  resin.  The  in- 
vention is  credited  to  M.  Pannewitz.  "  Bib.  Univ. 
de  Qenevi,"  June,  1852,  jnge  185.  See  also  Enf^ish 
patent,  No.  1002,  1858.  See  alao  Belgiaa  patent. 
"Genie  Industriel,"  Paris,  1864,  page  104,  where 
the  nroceaa  ia  Ailly  deaoribed. 

Pine-wood  BtilL  An  apparatus  for  obtaining 
tar,  resin,  and  the  volatile  producta  of  [dne-wood  by 
distillation. 

HeUeo'i  condsti  (1)  of  a  ejUadrWl  retort  A  rommaded  br 
floMAfr'.aodbMtedbyaflinian  AAouMCh  lUa;  the  wood 

iiiiUiiiii  III  iijiiiiiiiii  if'iiiifliniiiii  ir  Hull  hiiiiii  ■■iiiiiiiiMii. 
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tfueke  vhlrS  tn.TiJ  dh  a 
ntlinj.    lUaIn  or  tu  di^ 

vtamt  WW  ilmihtfce 

awaynailn  tats  a  Iwia 
Ci  iafiiwitf *  *>ter- 
jKket,  and  Is  flnaUv  al- 
low«d  toflowhitottMiiUeh- 


^iamber  C*.  heated  by  tba  flinaes  HK.  The  volatile  ^o- 
doctn.  tatpentlM  or  pjToUgnemu  add,  paai  oMr  into  a  eea> 
draier,  flvm  wbeooe  Ui^  are  dmwB  off  Into  a  mtatfaw  BgUaler 
P  /,  when  they  an  miaKled  with  pwIMiig  amto.  TUs 
tfieyan  traaiferrad  to  ttw  etOl^  LI.'!/, 
whkh  ta  (rarrooDded  by  a  llr»>c)nt,  and  has  nuUsl  floM  la  Iti 
lower  part;  in  thb  they  imderfo  the  flnal  dtstDlattai. 

Flne-wooL   Fiber  obtained  fhim  the  leaves  of 

Pinus  sjflvestris,  from  which  vegeUAle  Jlannel  ia 
made.    See  PiHE-LEAF  Fabric. 

Fin'ion.  Of  two  cog-wheels  in  gear,  the  lesser 
is  called  the  pinion.  It  may  be  spur,  brve/,  miter, 
etc    The  pinions  of  watches  are  made  from  pinion- 
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a,  pbdoa  uaA  wpm  vlwd ;  t,  plidoa  ud  xadt ;  a,  plnloiMrin. 

wire,  turned  down  at  the  ports  which  are  Dot  destined 
to  mesh  with  the  coacting  wheel. 

PialoxhSiA  iWaidmaktng.)  A  1mlfe>Ale  em* 
ployed  by  watchnuken. 

Finlon-gafo.  ( H^atekmaking.)  A  fine  calipers, 

Pinlon-wlre.  {XebU-worhing.)  Wire  formed 
into  the  shape  and  size  required  for  the  pinions  of 
clocks  and  watches  ;  it  is  drawn  in  the  same  manner 
as  round  wire  through  plates  whose  holes  correspond 
in  section  to  the  shape  of  the  wire.    See  Pikioh. 

Pink.  (2iautioal.)  A  ship  with  a  very  narrow 
stem  ;  ased  in  the  Mediterranean. 

Flnklng-l'Ton.  A  oatting-tool  for  scalioping 
'the  edge  of  ribbons,  flounces,  paper  for  coffin  trim- 
mings, etc 

P^k-aalt  (Dyeing.')  Ammonia  combined  with 
perchloride  of  tin,  used  in  calico-printing. 

Fink-stem.  (NaxUietU.)  Baid  of  a  vessel  with 
a  very  narrow  stem. 

Pin^bok.  One  of  which  the  bolt  is  a  round  pro- 
trndiog  pin,  as  in  some  forms  of  locks. 

Fin'naoa.  a.  A  man-of-war's  boat,  next  in  size 
to  the  launch  ;  it  is  carvel-built,  uanally  28  to  88 
feet  long,  has  a  beam  .29  to  .25  of  its  length,  and  is 
rowed  by  6  or  8  oars.  * 

h,  A  small  ■chooner-r^Bed  ressel  provided  with 
oars  or  sweeps  ;  Tessela  ofuiis  kind  of  80  to  80  tons 
burden  were  foimerly  employed  by  the  Frenah  for 
coast  defenae^  and  carried  one  long  Sl-ponnder  and 
100  men. 

Fin'na-ole.  (Arehiieciure.)  An  ornament  placed 
OD  the  top  of  a  buttceaa  as  a  termination  to  an  angle 
or  gable  of  a  house,  church,  or  tower ;  also  a  sam- 
mit  or  lofty  apex. 

FlaUng-UL  (Maaonry.)  The  filling  in  of  the 
joints  of  stone  walling  with  spalls  of  stone. 

PlnHfHi'per^iiu;  MMbine'.  In  Fowled*  ma- 
chine the  pins,  feafroiu  an  indiued  table^  are  sepa- 
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rated  and  arranged  Into  a  row  by  reciprocation  of 
the  stop-bar  r  and  toothed  cnt-off  a ;  falling  into 
grooves  e,  they  are  conducted  to  the  spring  d!oor  k, 
which  is  swung  open  by  the  vibratory  movement  of 
the  rake  t  to  the  crimper,  and  forced  through  tho 
paper  by  a  downward  motion  of  the  i-ake. 

PIn-raok.  {NaiUieal.)  A  frame  placed  on  the 
deck  of  a  vessel,  and  containing  sheaves  around 
which  ropes  may  be  worked,  and  belaying-phis 
around  which  they  may  be  secured. 

Pin-teiL  The  iron  pia  in  the  azletree  of  a  lim> 
her,  to  which  the  trail-eye  of  the  gun-carriagfl  ia 
attached  for  traveL  Pintle, 

Pin'tle.   A  pirot-pin,  such  aa  that  of  a  hin^. 

a.  The  hook  portion  of  a  rudder  hinge  which  is 
driven  into  the  stem-poat  and  receives  the  brace  of 
the  rudder.  l,jmUie;  2,  Mcc«(Fig.  8730)  withyaww 
which  clasp  the  mdder. 

A  dumb-pintle  at  bottom  is  the  step  of  the  rudder 
on  the  frammg.  The  rudder  is  wood-loeked  above  to 
prevent  nnsfaipping.    See  Fig.  3730. 

b,  A  bolt  to  prevent  the  recoil  of  a  cannon. 

e.  Tho  bolt  on  which  a  chassis  oscillates  in  trav- 
ersing. 

d.  Aplatewithprojeetionsof  the  natifte  of  dowel- 
pins  placed  between  the  lengths  which  constitute  an 
upright  poet. 

e.  A  kiug-bolt  of  a  limber  or  wagon. 

/.  The  pin  on  which  the  leaves  of  a  hinge  vibrate. 

Pln-tooL  A  tabular  cutter  (b.  Fig.  8780)  for 
making  pini  for  gaah,  blind,  and  door  makers.  The 
stuff  is  got  out  in  the  scjuare,  and  is  cut  round  by 
foruing  the  tool  against  it  in  the  direction  of  the 
grain.  The  stuff  ia  pine,  poplar,  or  other  soft  wood. 
Hard-woodpins  foraQu?ei»,etc.,aretumfld.  SceRoD, 
Fiv,  and  Dowbl. 

Plllr^Tlaei  (Cloek-nuiang.)  A  hand-vise  for 
grasping  small  arbors  and  pins. 

Pin-wheeL  A  contrate  wheel  In  which  the  cogs 
are  pins  set  into  the  disk. 

Tnedisk-wheel  e  has  three  concentric  rows  of  pins, 
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either  of  which  may  be  made  to  ei^ae  the  mortiae* 
wheel,  according  to  the  speed  required. 
Pipe.   1.  A  tuba  for  conveyance  of  water,  air,  or 

other  fluid. 

Olaj  pipes  were  lued  hj  th»  Bonaas  ftir  sqiutaets,  dntau, 
boOow  walls,  and  dacncB.  Ihe  |dpM  had  eootmetod  cads  to 
•atR-  ttu  McK«tB  of  Um  a^Dliw  ones.  Id  (Iw  tbemMB  of  As- 
toidDiii  tho  ^pM  wm  grllndricu ;  Id  tbe  batba  aTTUiM,  MDan ; 
In  th»  ftMnUIn  of  te<m,  eonleal  and  fltllng  Into  each  other. 

PipM  SM  now  made  <a  eaal  and  wntu^t  Iran,  copper,  lead, 
tIn-UDed  lead,  vaitoas  kinds  <tf  elMaadeoacratee.glaaa;  mod 
mated  wlUi  andientlcs  or  with  reefaw,  paiaflDe,  etc.,  to  r*nder 
it  water-proof;  fold*  or  pike  of  eealeboard  or  paper  tmted  as 
stated. 

"Through  idpes  of  metal,  water  both  wann  and  cold,  to  enlt 
tiie  eeaaon  ttf  the  jear,  was  dellTered  Into  battai  of  marble." 
Dfltwripth)D  of  ibe  palace  of  Abdmahman  III.  at  Zchra,  Spalot 
about  A.  D.  m.  Thlk  about  a  hoMa  •<  with  aJl  the  nodera 
MmvenleiMea  " ! 

BtUe  far  tK*  Campmaiion  of  tiu  Wtlghu  of  CbO-fiva  F^«t 
(HoaATio  AixiM). 

TothptnoerdiainetM-  of  the  pipe  add  the  thkknfM  of  the 
pipe  in  Inches,  and  maldplT  the  enin  hj  ten  tlniei  th«  thlck- 
ami,  aod  (he  product  alU  glra  cha  weigbt  Id  poauU  per  tbot. 
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ill  D'\ai\'!" , 
jltinwi-LL). 


I.I./  Ciii'piT  Pipti.  from  6  to  90  JmrAfj 
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38 

n.6& 

107.IJ& 

5'/, 

23.50 
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l!fL.14 
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Plp»-nlTe. 
Pip«-rein. 
Plpe-Tlw. 
Pipe-wraneb. 
fitcb-plpe. 
Koed-plpe. 
Screwed  tubca. 
8eiTk«-plpe, 
Socket-pipe. 
Smoka-pipe. 
BmoklDK-plpo. 
"  i-pT| 


BncttoD-plp*. 

Tapping  intcr-plptL 

Tblmbte-jolnt. 

TUe-DMchiM. 

Tin-lined  lead-pipe. 

Tofaaceo-plpe. 

Tabe^lrawlng. 

Tuba-welding. 

tlolon. 

TalTe.  • 
Watcr-ptpet 
Veldaf  tube. 
Wooden  ^pe. 
Wmoght-inNi  pipe. 


Iba  nbnv«  wtlgUU  lotlude  the  lupa  -n-r  tlw  itbceta  for  liTt-Cliig 
MiL  RnLklni;. 

ThB  orSirbtB  nf  tlw  rlTut*  AK  ml  tA-hyH,  M  ibe  numtwr  l»r 
1fneii.ll  timL  iiC  |il|.><^  ili>pi>tiil.'<  upon  Cine  ilLKCaikre  tbey  atv  |>l:ifi--l 
ajiiirt,  nnil  thHr  lUiuiietvr  iviiil  Iciii;Ul  ujH>n  Itiv  Oiickovta  <jT  tlio 
inelH  of  tJio  pipe. 

I1iiN<  0/  9iaulatil  Diritenjiiom  nf  WrimgAl- Iran  VfddtU  TiiIki 
IUasw£U.). 
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Tlif  fnllmnlng  li^^l  Inrlu  lev  pipe?  knnnn  b/  \\w\t  mntTial, 
miiiii-  ofiniLiiuhcturrH  |iiirpci.ai-.i<ni]9truct.liiii,,i]r  Titnn  ;  aln<i  iiin.' 
rhlopa  nni]  uiok  Tur  duUdj!'  or  using  tbpBi.  Bee  uniler  Lbc  toV- 
lofrinR  hwula  :  — ■ 


lUi^l-ripn?. 

Chain  locker  pipe. 

riay-pipa. 

<.Vfc 

CoiKn?te-l>l|je. 
run  tig, 
Itriji-pipi-. 

}U  net  inn-pi  iw, 
Bsluuj>(fl(>e. 

yifed-pipie, 

I'lBTIRF-jlllpe. 

KluU.'-plp«. 

I>wi-]>ip«. 

fllLWAv-l^pp. 

llraUaK'plpe, 
[too  pLpa. 


Lftf-DiiiQtlTa  anicika-plpa. 

Mil  in. 

Mi>ut1i'plf«. 

Ontan'Siipo, 

Fan  (Iran- pipe, 

Wfu*  riamp, 

Pi|iPH^IcnjTT. 

|*i[i*>-iwQjiLins. 

Pi[>e-cfltleC. 

Pipc-BT»b, 

Pipi--jfili.l. 

PI  [kc-nielili  ng. 

P1lii--pni*'!T 

Pi^-p-wlcMin;;  inacbinc- 

Pii«-niivftai.r. 

Pi  fn'-toiigs. 
Pilwtle. 


Stand-pipe. 
Bteam-plpe. 
Stone  pipe. 
Bnb-aqueoni  tube. 

2.  {MvMc.)  A  tube  of  wood  or  metal  ased  in  wind- 
inatniiQents,  as  the  Pandean-\!i\e&,  the  organ,  etc. 

Many  straight  tubular  instruments  have  specific 
names,  as  the  JluU,  flageolet,  clarinet,  etc.  See  list 
under  Musical  Instruments.  The  pipe  is  among 
the  most  ancient  of  wiad-instniments.   See  Flute. 

Ptolemy,  In  his  "Humooka,"  eiplalni  how  the  usataDeM 
and  graTeneaa  of  notea  U  produced :  "  In  atringi  uid  plpca, 
other  tblngi  remaining  the  Mine)  thoae  wblcb  are  itopped  at  a 
■mailer  dlstMice  from  (he  bridge  give  tbe  moat  ami*  note;  and 
In  pipea,  tboae  notes  wfakh  oome  tbrongh  bolan  nwwt  to  tbe 
mouth-hole  are  mott  acute." 

The  ancient  pipe  (Ii6ia)  had  Tariouifbrma;  waamadeofned, 
of  boxwood  bored  with  a  gimlet  iieribmta  bmxo),  or  or  bone ; 
that  of  MM  prdbrred  bj  tbe  Qn<te  It  is  aaapected  that 
tbe  clarinet,  flageolet,  and  flute  formi  wen  «U  known  and 
used ;  tbe  bagpipe  alao.  One  form  of  ringls  pipe  had  a  moutb- 
piece  let  in  at  rigbt  anglea.  The  Pandean-pIpe  or  ajrinx  if  wj 
ancient.  The  double  ^pa  waa  rather  a  pair  of  pIpea,  and  wac 
nsed  for  air  and  accompanhneat.  The^  wen  diadnct  and  of 
dlBerent  pitch, aaj  baaaand  treble;  known mnibiadexini,iiita 
imiitra,  male  KoiftmaU;  low  and  high. 

The  moath-plecM  of  the  mtnlcal  pIpea  were  made  of  a  reed 
growing  In  a  lake  above  CeteUB  in  Pbijrgla.  (Bnuo.)  PUn? 
alM  monttona  it.  Tbe  doable  pipe  wu  a  TCfj  common  in^tni- 
roent  with  the  BgypUan*  and  Oreeka,  and  aUll  anrrlTca  aa  tba 
zumdra  irf  modem  Egypt. 

Among  the  pipe-initnunenta  of  tbe  Japan  aie  we  recogniae  the 
analoguea  of  the  Paadean-pipea,  tbe  flute,  and  tba  fUgtota*. 

Organ-pipee  are  of  two  lilndi :  — 

1.  The  fluie-pipe  or  movth-pipt,  which  haa  a  Up  to  ent  tbe 
wind  eacaplng  tbrongb  an  orilloe  In  a  dlapbngm.  Bee  Houn- 
HPa. 

2.  The  retd-pipt,  vheiein  tbe  ionnd  Ii  first  produced  bj  the 
Tlbratloii  of  a  metaUic  tcngne.    See  Rud^ifb. 

Houth-pipes  are  tectinleall;  laid  to  have  Mia,vii  r«ed-plpas 

The  pitch  of  the  note  depeoda  upon  the  length  of  the  pipe 
aboTe  or  be;ond  the  moiiu.  The  longer  the  pipe,  the  gram 
tbe  tone,  and  coDTeTwlj. 

DoabUng  the  length  of  the  pipe  glrea  a  note  an  octaTe  lower. 
Hairing  the  length  of  a  pipe  give*  a  note  an  ocbve  higber. 
Stopping  the  end  of  a  pipe  lowen  tbe  pitch  one  octaTe,  tbe  aO^Mi 
being  to  double  the  length,  aa  the  wind  Is  obliged  to  letnm  on 
its  tracks  and  find  an  e^tat  the  month,  after  baring  twice  paaanl 
tbe  length  of  the  pipe. 

Tomllnson  on  Ajooustic*  "  gins  the  fbUowing  table :  — 


Length  of -open 
pipe  In  feet. 


Tlbntioo* 
per  eecotid. 


16 

64 

8 

138 

4 

366 

3 

613 

1 

ljO« 

i 

3,0(8 

The  lowest  audible  note,  C  below.  Is 

produced  by  

Tbe  lowest  C  of  a  grand  piano  Is 

produced  by  

The  lowest  C  of  the  Tioloneello  is 

produced  by  

The  tenor  C  is  prodnced  by  

The  middle  C.  the  note  of  tbe  C  clef, 

Is  produced  by  

C  on  the  third  apace  Id  the  treble 

clef  is  prodnced  by  

C  Id  alt  is  produced  by  

The  length  of  a  pliM  fbr  a  given  oetare  being  1,  tbe  lengths 
Ibr  the  interrals  will  be  as  Ibllowa :  — 

TheupperC   >/i     f  '4 

a   <i   B  \ 

A   D  

G    *,    TheloworC   1 

The  quality  of  the  tone,  the  tfrnire,  depends  on  tbe  abe  of  tbe 
pipe,  tbe  material  of  which  it  la  made,  the  fbrm  of  the  body  or 
tube,  and  tbe  nature  of  the  construction,  whether  rMd  or 
mouih. 

DKTeront  woods  ^re  tooM  dlflering  In  raapect  to  meUowncaa 

and  clearness. 

It  biu  been  noticed,  that  while  tbe  sides  of  a  wooden  pipe 
Tlbr«t«  violently  In  the  pioceas  of  sptakinf,  the  front  and  back 
remain  perteUy  quiet. 
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Tha  thkkiNM  Ow  MtarM.ili  Io^imh  and  fltartdtr, 
raaK  u  laBnaoM  on  tlw  tone  of  notalUe  pipw  witbout  *t  iu 
tffrT^"f  their  pitch.  The  aiia  and  prcportkHM  of  the  mouth 
alM  aSiot  tbB  qntUtj  of  tha  KMind  emtttod  by  tb»  ^ps.  Tba 
■tandud  prapMtkMU  an,  Ibr  tlw  width  of  (ba  mcraUi  OBB  hnitta ' 
the  diuetcr  of  the  pipe,  and  tor  it*  depth  om  tenth  of  tha  aune 
dfaowtar;  bat  tbwe  an  wM  to  pradnw  dUUBrent  eOBCti.  A 
wUa  aad  Bimth  prodwna  a  nand,  powarfOI  toiw ;  a  mc 
row  month  ft  iharpertoBa;  and  a  nanoir  aad  lowmottth  a  dal- 
Icate  tow.  n,  bowavar,  tba  upper  Up  be  too  hl^,  the  plpo 
will  either  aoand  ilowty  w  not  at  all ;  and  If  the  mouth  be  too 
narrow,  it  will  apeak  an  oetava  above  the  correct  note, 

Plpea  are  elttsr  nand' or  lectaagalar  in  wom  ■ecUon,  and 
thMB  two  dawta  an  dlrldad  Into  Mrcnl  vaHettaa.  Tha  princi- 
pal Unde  of  ronnd^Midled  plpea  an  ejrilndikal,  conloal,  conical 
Mumountad  bj  a  bdl,  Inverted  conei  Inverted  eone  «ur- 
Boantad  by  a  ML  Cjlladrkal  {dpea  an  either  open  (a,  tig. 
8781),  atopptd,  or  half  atopped,  the  flnt  brfog  mora  nnmer- 
ona  in  all  organ*.  The  atopa  called  open  <tiaptuon,  principal 
J^ttmtk,  and  mixatrt,  amoag  othere,  an  nanallr  eompoaed  of 
Ws*  of  thla  ahape. 

Stopped  cylindrical  plpea  (A)  an  doaadat  top  Itj  a  metallk 

Kg.  mi. 


fap.  Thejr  an  rare  in  bKlteta,  bat  qntto  comnuMi  In  Oannaa 
omna,  under  the  name*  ofgtaarAi  and  auittiaiiom. 

nrifeiopped  plpea  (c)  tiare  a  perfbnled  eap,  in  which  a  anudl 
tabe  la  Inaarted. 

In  eattaln  wtosa  «jUndrioal  plpea  peribntod  with  one  or  two 
bolw  near  the  top  or  about  midway  of  the  body  an  empltqred. 

TbooKfa  oanaUy  of  metal,  It  in  ooouaon  In  Oermany  to  make 
flyBadrieal  plpaa  of  wood ;  then  prodnre  a  very  eaperlor  tone. 

Soane  aolMaDed  ratrf'atopa.aa  the  doriiHt  (if)  and  vox  kMmama 
K),  an  cylindrical. 

Oonicol  ptpee  raty  emialtaabty  In  t^er.  *  rmreaonla  the 
Qetman  Jpift  JUl*,  which  tapen  to  abbat  oae  half  ila  greataat 
diameter.  The  gtmtham  (^f  )  haa  a  atUl  greater  dlndnation  at 
the  top.  Oonieel  plpea  with  a  ball  at  top  {g)  an  and  In  the 
Wef  M  gamba  atop  of  Bnrilah  orcana, 

Innrled  conical  plpea  (A  i)  an  largely  an  ployed  la  nnat  or- 
fsna,  the  greater  porttoo  <rftboae  <rf  the  read -atopa  hairim  thia 
general  fiwm.  rino-^paa  an  alao  In  aoma  caaea  made  In  tfala 
way.  loTcrted  coaaa  with  a  beU  (t)  an  employed  for  the  MmMt- 
top  and  Ita  oetan. 

Foap4lded  ptpee  an  eoaunon  In  ntoetorgana ;  they  an  either 
«p*»  (A')  or  pa«tlallT  or  eatlrelv  topped.  Open  pipe*  of  this 
elaas  an  IVequentW  InCrodoced  In  the  baM  of  the  duleiana  and 
open  tliaptuon.  Some  atopa,  aa  the  liaribella,  etc.,  an  e«lu- 
HTCly  eompoeed  of  opra  |rfpea. 

Vtoar>«lded  ttopptd  plpee  (0  are  eloeed  at  the  upper 
and  with  a  ttopper  fitting  wltUn  the  tuba  and  prorided 
with  «  handle.    In  half-«topped  plpea  •  pnlbratlon  is 
made  through  the  handle  and  ataf^er.  Plpea  of  tUa  ^ 
Und  an  generally  oaed  In  tha  tnbia  of  certain  atope,  [j 
the  la^r  eiaea  leldon)  being  bond. 

Pyramidal  plpea(m)aK  aometimaa  need  in  the  baaa  of 
topa  eompoaed  prioctpally  of  metallic  eankal  |4pee;  In 
Mooa  laaiancm,  antiM  atopa  an  made  ap  of  them. 


Innrted  pyramidal  ^pea  («  ■')  an  fraqnanlly  and  In  tba 
laigB  leed-atopa,  16  to  S  leet ;  email  nad-stone,  oa  tba  baraeaa, 
antoqnently  eompoeed  of  plpea  of  thla  kind. 

In  attnpadandhalf-atopped  wooden  plpea,  the  itopper  is  eoT- 
aied  with  letfhar  at  the  top  and  aldee,  to  make  a  ttebt  joiat. 

The  mootb  la  Ibtmed  by  beeeUi^  off  tba  fhmt  Gaud  (a),  an 
that  Ita  lower  edge  constltulee  the  upper  Hp,  and  leaving  an 
openloK  between  it  and  tba  cap,  the  upper  edge  of  wUeh  Is  tho 
onder  Bp. 

Someumea  the  montba  tt  Hoik  ftpumn  bmrted.  In  IUb 
anangement,  tha  Inner  aaiihn  of  tba  fimt  board  la  beveled 
(p),  and  the  block  extends  oi  ftr  aa  the  outer  anrfbeo  ef  Uie 
iKHiy.  IxMguid  wooden  j^pae  to)  ban  a  plate  or  lantald(rr. 
langaa,  tongue)  of  wood^  ealiaotated  fir  tha  block.  Large 
plpea  an  otten  of  Ibla  kbd-  The  dotMi  mtmtktd  plpe<r)  baa 
a  mouth  on  each  side  ptaeed  mpoBlte  each  other,  pndaaag,  it 
la  claimed,  greater  atnngth  of  tone. 

*  The  granty  or  ecutenen  vt  the  note  podueed,  la  other 
words,  thepOcA,  depends,  laidpnof  the  "nNuth"  or  "  flue" 
claaa,  upon  their  length.  In  the  reed  kind,  oo  the  contrary.  It 
depends  on  the  sise  of  the  mouth^laM  and  tba  vlbntlons  of 
the  tongue;  thus,  an  open-Bne  pipe  must  bawabodyof  eight 
bet  length  to  produce  tba  CC  sound,  while  the  tube  of  tbe  reed- 
pipe  nay  be  only  eighteen  inehra  long.  In  Inatmnienta  of  the 
MBOideon  class,  Um  tube  Is  eudnly  dispensed  with,  the  note 
bring  formed  by  the  tongue  alone ;  the  tntie,  however,  greatly 
Inc  teiate  the  strength  and  tUllneM  of  tbe  sound. 

An  open  metaUlo  Que-plpe  conalsts  of  three  parts ;  the  hodw, 
foot,  and  languagt,  Umguid,  or  ianguMe  The  body  (4)  Is  the 
part  above  tbe  mouth.  It  is  fonned  by  rolling  a  sheet  of  metal 
around  a  maadnl,  tbe  edges  forming  the  aeam  being  soldered 
loKstlter;  on  the  mmt  or  oppoalte  ride,  an  indentation,  the  fro/', 
Is  fiinned  at  bottom,  the  lower  part  of  wbkb  la  eat  away,  leav- 
ing an  openlag,  the  momtk  ;  tbe  lower  edge  of  tin  taaf  la  termed 
the  ^pper  Hp.  The  fool  (I)  le  an  Innrled  eona,  Itenied  In  a 
■tmilur  manner,  and  having  a  ccneapoodbig  lBdentatloa,eanBd 
tbe  tmdtr  Uf,  wUeh  c«»duete  th»  wind  to  tfae'Bontb  tbnmgh 
an  aperture  at  tbe  apex  of  tbe  cone.  Tbe  txit  alao  aerrea  aa  m 
auppoitt  to  tbe  pipe,  for  which  puipoM  It  la  made  of  estntfaUt- 
aese  and  strength. 

The  toMfKOft  or<aiifwM(H)  Isaflat  ploneof  etmngandtblA 
metal  Immediately  over  the  top  of  tbe  foot  and  Jnat  inride  tbe 
mouth.  Ita  front  edge  is  skalght,  Ue  tboee  ef  tba  upper  and 
under  lipa,  but  la  placed  slightly  behind  ihm  latter,  n  at  to 
leave  a  narrow  opening,  the  oifwrf  leap,  betwain-  Tlila  eto  la 
also  benled  and  indented, to  dliaet  Um  Mutt  ^toM  Sutj 
■gainst  tbe  upper  Hp. 

Siopptd  metal  pipes  have  a  eap  eitbartigfatlyflttlnc  but  mov- 
able or  aoldered  on  over  the  body. 

Hal/-*t^>p*d  pipt*  ban  a  aMll  eyUndifeal  tabs  or  cUmney 
soldered  Into  a  hole  in  tbe  center  of  tbe  cap,  aoawwltat  Inerea^ 
log  the  freedom  and  9rength«rf  the  tcnte.  HetalUeflue-plpesam 
frequenUy  fhmUied  with  pieces  of  neU,  called  eari,  pr<({ect- 
Ing  from  each  side  of  Uie  mouth. 

An  open  wood  (dpe  (v)  coaatste  of  tte  hoig,  Wodk,  tap,  and 
/bet.  The  body  la  a  nclangalar  tube  formed  of  planed  boards, 
and  la  naually  oblong  In  maiaactlen.  A  nearly  sqnan  pipe 
glvMafUl  andwd^ty  tooe:  one  that  Is  narrow  and  deep,  a 
■oft  and  sweet  toDe;wUle  a  uailnw  and  wide  pipe  yield*  a  pow- 
erftal  and  hollow  tone.  Tbe  preportbms  my  frotn  aquan  to 
aby  I.orBsariy  ao,accordbig  totbeefltct  to  be  prodneed. 

At  the  lower  aid  the  body  is  closed  by  tbe  block,  which  la 
aaatly  dlvUedln  twoby  the  Uueat;  over  this  la  festeoed  the 
cap  <tD),  a  piece  of  wood  hollowed  oat  oa  one  ride,  the  upper 
edga  ociriiieb  sUgfatly  recedes  to  fonn  a  wind-way.  Tbe  plp^ 
Jool  ia  a  reetangular  or  eyllndrieal  tube  Ineerted  Unou^  an 
openlag  la  ita  bottom  to  a^lt  wind  and  support  the  pipe. 

Dncee'a  organ  at  the  EngUah  EsporiUcai  of  1861  was  ao  ar- 
ranged  as  to  produce  tbe  18  pedal  aotea  fma  a  aingia  alopped 
pipe^  4  ftat  long.  Tbe  notes  ranged  bout  16  foet  C,  and  beafdM 
the  nnge  of  depth  for  beyond  wbot  tbe  Icngtb  of  pipe  would 
seem  to  justUy,  tbe  pipe  was  made  to  apmC  aeveral  notaa  by 
opentng  holea,  aqmewbat  In  the  nmnnar  of  tbe  flate,  clarinet, 
and  flageolet.  Ilie  valvaa  to  open  and  ctcae  these  boles  wen 
opanted  by  tba  pedal  keys,  and  Oie  whola  oetan  of  pedal 
notM  tbna  prodoeed  tan  a  ringlo  pipe  In  tbe  atool  of  tba 
eqpuliL 

S.  A  tnbe  with'a  bowl  to  hold  tobacco,  opiam,  or 
other  narcotic  or  ncdicinal  leaf,  which  ia  burned 
slowly  to  yield  smoke.    See  Suokiko-pipe. 

Flpe-box.  ^FekicU.)  TheboxofaAwiorium 
which  receivea  Uie  arm  or  tpindU  of  the  azlo. 

Pipe-damp.  A  vise  or  holder  Ibr  a  jdpe.  See 

PlPE-VlBK. 


'iig.8nBi 


Pip4- Clamp. 
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PIPK-CUTTEB. 


TtM  ezMnpto  iham  ft  too)  to  hold  ft  dMp-wdl  gin  to  mnat 
It  from  tapptng  tu  wtalto  an  MldUlcxua  lasgtb  H  bMnf  ftl- 

Ucbed. 

Pipe-clay.   A  white  clay  whoae  excellence  de- 
pends upon  its  freedom  from  iron. 
Pipe  olwr'er.  An  implement  for  imiihing  out 

  an  obstrnctioD  from  a 

ng.  8788.  bend  in  a  pipe.  A  force- 

pump  is  usually  em- 
ployed, but  in  some 
cases  a  jointed  tbnist- 
in^  implement  is  used, 
aa  m  the  example. 

Fipe-oou^'UnC^  A 
means  of  uniting  two 
inpes  to  make  their  tu- 
bular portions  continu- 
ous. Such  couplings 
are  usually  in  line,  lat- 
eral connections  being 
angular  or  bent  sec- 
tions  or  by  branching 
_  sections. 

a  h  show  nmntlTClj  Hm 
*   fiuctt  end  umI  the  jptfol  end 
Pipi-CUartr.  of  a  pipe. 

e  mom  tb«  eoauDon  mode 
of  CO  taring  the  ipigol  end  of  out  pipe  Into  tht/wiett  ood  of  an- 
other  one,  the  Jotot  beina  made  1^  ninninc  lead  aad  eoMpaet- 
Ing  bj  the  cold  ctilMl  ana  haianwr. 

d  has  a  «et  icnw  UoDe  laetloa  biariiig  agftlBStaflftiiieaD 
the  iplffot  Mctlon. 

c  la  fbr  woodan  plpa.  A  draalar  matalUe  aeotkn  has  ahaif 
flftogee  whloh  antar  Uta  aoBtaoUni  anda  of  tba  plpea  to  taa 
united. 

In  /,  the  parts  are  halved  Into  eaeh  other  bj  aodet  and 
tonoD,  and  flutened  bj  aorewi. 

( Is  a  view  of  a  eonpUng-aaeUoa  hSTtnc  eonlcal  tabolar  rod* 
wb>eh  enter  the  endi  of  Ute  ptpea  to  be  onlted,  and  which  an 
fiNrdbljr  driven  upon  the  com*. 

A  haa  a  daabte  toeket-MCtloa  Into  which  the  anda  of  the  pipe 
are  driven  and  then  Ihatened  bj  Itejs. 

ijm  two  Tiewa  of  a  how  eoupltng,  la  which  the  aeetlona  are 
down  together  anlnat  a  pftddnf-nnc  by  rotation,  a  atod  on 
MM  aaetion  tntTermi  a  apiral  gnoTC  in  t^  other. 

k  haa  aaettooa  wfUt  atoti  travaiM  bj  a  tnnmcaa  loeUng 
ker. 

1 1>  a  hosMoupHng,  In  which  the  enda  of  the  hoaa  am  dam  ped 
between  a  pair  of  eleetea  and  a  doobig  eodwl  coupUng-oectlon. 

In  ffl,  a  Elann  en  the  end  of  one  pipe  abaW  aaalnat  the  end 
of  tba  other  ^pe,  Inalde  a  oonpUng-elaere  wUeh  aerews  on  to 
a  thraad  on  one  of  the  plpai.  A  pwihlBg-iIng  la  baiwaen  the 
abnttinf  enda  of  the  pipea. 

« tsft  aetew-eonpllnf  la  irtildi  the  paiti  aeiew  together  against 
a  paeUng-ring. 

«  ihowi  the  plonger-pole  need  In  Comlah  nllMa.  It  oonitota 
of  a  atnUng-boi,  gland,  and  bolla. 

p  it  tba  plp»«oupllttg  uKd  In  the  Weatinghowe  air-brake  for 
eoapling  adjaoent  cftia.  When  the  oars  an  nneonptad,  the 
Talvee  aaat  thenuelrea  InatanU; ;  when  the  eaia  an  eot^M, 
the  air-wa7  ie  open. 

ill  a  flexible  coupling  shown  tn  three  rlewi. 
he  Croton  aqueduct  pipe,  which  carrtea  the  water  acroai  the 
Hariem  Elver,  la  860  ftet  long,  and  la  eaat  In  8-foot  lengtha, 
which  an  united  by  hollow  ball-and-aocketiolnta.  r  {■  fbraied 
by  providing  one  end  of  the  pipe*  with  a  concave  flange,  which 
neelvea  the  conjoining  pi pe^end,  having  annular  rifae  upon  it. 
The  ipace  between  the  plpe.«nd  and  the  tiange  la  packed  with 
lead.  The  Joint  1*  thus  rendered  HBciin  without  acrew-lMlta. 

The  method  adopted  bjr  Mr.  Ward  for  laying  the  plpea  waa  ai 
foUowi :  A  large  open  bodt  wax  provided,  in  wblcb  was  carried  a 
anpply  of  plpea  and  melted  lead.  At  the  atera  a  amall  aapport- 
ing  bame  waa  placed.  The  |dpee  were  jointed  togatfaar  In  the 
boat,  and, aa  &ataa  completed,  pushed  oDt  over  the  atom  Into 
the  water,  thua  forming  a  fleflble  atrlng  of  jdpee,  which  sank 
■nd  ratted  upon  the  river-bottom  aa  the  Wt  prograeaed.  The 
depth  of  water  in  the  Harlem  River  where  the  jrfpe  Ilea  la  40  tbet. 

The  waler-maina  of  London  are  or  were  united  by  cylindrical, 
turned Jotnta,  a  little  whiting  or  tallow  twlng  naed  to  eloee  the 
Joint  perfectly  and  permitting  expanidon  and  contraction  of  the 

Blpe  with  changea  in  the  temperature  of  the  water.  See  alao 
losa-cooPLmu. 

Then  en  several  forma  of  lead-Jointa  In  which  the  uplgotend 
la  forced  against  a  cast  leaden  gaaket  so  aa  to  cruah  the  latter 
and  form  a  tight  Joint. 

Hachlnea  are  also  made  for  eonnecting  pipes ;  O'Neill's  twlat- 
lug-Jack,  for  Instance.  In  this  caae  the  oontactlng  enda  of 
the  sections  or  lengths  forming  the  water  or  gas  main  have 
logs  and  Inclined  fooea  whleh  psM  aanh  otlier  and  then  a 


twlitli«  aetkn  anaada  todiaw  longltnAiallr  aad  Bimm 
the  iMdsn  gasket,  vliieh  aykkas  the  Jotot  air  aad  wilB  ti^L 

Pipe-cut'ter.  A  tool  for  cutting  off  gas  or  wa- 
ter pipes.    It  has  a  hook  which  passes  beneath  the 

Sipe  and  forms  a  rest  while  the  cnttiii^  chisel  or 
isk  is  driven  down  the  pipe,  aroond  which  the  im- 
plement is  then  revolved. 

In  Fig.  8786,  a  iharpanad  didt  within  a  block  Is  Ikalened  to 
the  and  ot  the  senw-rod,  and  the  pipe,  bdnc  damped  be- 
tween the  ttak  and  (ha  book,  is  cut  by  turning  the  laatmrnoit 
around  Ilia  plpa 

ng.  8T8t. 


Pipt'On^lingi. 


la  Tig.  8786,  the  tube  and  Its  bnnhlng  an 
the  pipe,  and  the  cutter  la  forred  Into  the  side 
turning  the  screw.   The  pipe  Is  then  sevend 
Instiument  around  npon  It. 


made  to  enriirle 
of  the  pipe  bf 
by  toning  the 
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Pipt-Ciittfr. 

In  n^,  8787,  the  monbl«  Jaw  b  hinged  to  «  not  wbkh  trav- 
•TMa  tlM  (hraHM  itunk,  snd  opentc«  In  oppcvltioo  either  to 
llMMwkataiidoftbesh»nk  or  toRonttwiuerUd  therein. 

rl«.  8T86. 


P^Cutto, 


Hk.  8788  h  ft  tool  vlth  three  nroMug  outtM  Hi  In  nidi  « 

rnlitrT  mntnTr  thnT  lint  rf  Thit  "iltiir  in  In  ■  rTnttrmirr  firt 


Fig.  8787. 


at  bod)-  of  the  tool,  knd  the  aiUiutnble  cotter  is  held  bj  %  mov- 
able part  or  (took  of  wronBht-inw,  wbkh  U  held  by  »  wnw. 
Sao  un  PiPi4}aini  sod  Tauutu,  Fig.  87U. 


Plpe-dxlT'er.  Ad  iroplement  of  the  general  form 
of  a  pilu-driver,  used  for  forcing  into  the  groimd  pipes 
for  what  are  known  as  *'  driven  wella." 

A  drire-hmd  to  teoipotmrilT  attached  by  a  ■thrnp  to  tho  w- 
pw  «Dd  of  the  pipe  to  ncMVo  the  blow  of  the  monJhqr.  Tb« 


Pipt-Drivw. 


rtlrrnp  Ii  eonnectod  wiOi  the  bar  wbkh  glldee  on  the  guide- 
rods. 

P^jW-grab.   A  tool  to  let  down  into  a  well-pipe 
to  enable  it  to  be  hoistf^  to  the  snrface.  See  Grab. 
Booh  are  nude  to  olnteb  the  ootiida,  other*  the  buUe,  w  In 


the  example,  In  vhkh  pawb  or 
wedge*  on  the  end  of  a  dnw-rod  are  vi-  tatn 

lowered  Into  the  well-lube  and  ex. 
pandad  aploat  lis  aldM  fcr  the  pur- 
poae  of  withdrawing  it. 

Pipe-joint   A  meana  of 

connecting  adjacent  ends  of 
pipes.    See  PiPE-COUPLlKO, 

Plp»-loop.  {Hameta.)  A 
long  narrow  loop  for  holding 
the  end  of  a  buckled  strap. 

Pipe-molding.  A  ma- 
chine for  making  clur  or  con- 
crete pipes.    See  Tile-ua- 

CHINE. 

Pipe-or'gan.   One  having 

mnsical  j)i]pes,  in  contradistinc- 
tion to  one  havinff  vibrating 

tonguoe,  and  known  as  a 

reea-organ. 

Pipe-pzov'er.  Ah 

apparatus  for  the  purpose 
of  proving  steam  and  wa- 
ter pipes  by  means  of 

Iiyrirtillii^  Jifs-nr".      T[,  rurji- 

\A  'm'9  H.  nieijilLi;;  Uxl-pl^iti!,  on  A^<-Brab, 

which  u*  fix«d  two  (Wst-irun 
head'Btockiicanneeled  by  strong  wTOnght-SroO  ^TtSi 
cast-iron  follower  with  BquB.re  thread  srrew,  nnd 
hand  renilating-whwlf  bcttw  watrr-TsIvr-,  and  air- 
■.tick.  Also  a  giin-inetal  preunre-poiDp  indoBed  in 
an  iron  dttern,  and  a  prewirfr-gi^  ^ 

TbemHhod  of  uiln^  tUr  n|<i>:imtii'  In  an  lt>llaW«[  ^fcinlp* 
In  p]ue<l  b^^lnreeiL  the  henil—Ni.-k-  ii>  i-nntju-t  with.  iqMarinA, 
oimI  (be  Jolati  ibMb  bjaerBirli^  u).  iLd  foLJiiwcrtgm^uiBtf 


Ibe  lund-whiel  Tin  pIpB  la  tapUl?  mirdwIthwalvlhMaaj' 
?!inreo1i<nt  lotnw  abirrr  the  maeblBe  bj  npeiring  the  wala»- 
ra]T^,  mhvn  tbe  pmoC-pqaMm  wf  bo  applied  bjr  Ifae  pfqep, 

Fipe-alof  ting  PnnolL   Brif^dttn'A  machine  far 

Enncliin^  h"li's.-.r  sl!3f'4  in  mi'tnlli<'  tulii's  convicts  of  a 
ame  a  m  whWh  i&  ii  tttmriKholliiw  uuiDdral  b. 
k  xtse^tmht  e  m  fitted  into  the  oiaadRj  and 
wniuvted  }tfik  ToS^  to  ■^ItftTti^otimia^.ti 


dro),  and  w«qge  4»  ^V^tod/ 


f.  Till-  fjnmr,  man- 
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PIPETTK 


wries  of  openings  throng  which  the  punch  k  may 
irork. 

In  odng  the  «p|N>ntaf  the  plpo  b  sUppsd  onr  th«  nundnl, 
and  by  Ibrclnc  tbe  rod  y  inwmrd  the  wedp)  c  ii  oauved  to  obIm' 
tbr  pipe  knd  rwlat  tta  tendency  to  be  bulged  Inmrdly  uoder 
the  sctloD  of  the  paoch.  The  lerert  U  depreMed,  opentlng  the 
eccentric  m  end  forciog  the  pnncb  through  the  npper  dde  of 
the  pipe ;  the  piece  at  metal  cut  out  Udrifen  through  the  aper^ 
ture  A  Into  i.  An  upward  moTement  of  tbe  lerer  I  peiulta  a 
■prlDg  to  lilt  tbe  punch,  and  the  rod  /  U  puhed  biward  to 
wlthdnw  the  «edge,  after  which  the  pipe  mn  be  mnofed.  By 
a  leveree  movement  of  the  rod.  a  tuuUl  prijaoUm  pin  on  tbi 
frame  a  !■  earned  to  push  the  chip  cot  from  t£>  ^Ipa  oat  (hiaa^ 
the  loQgltudliial  ilot  n  in  the  wedge. 

Pipe-Mwk'et-lug  Ma-oliliia'.  A  machine  for 
finishing  tbe  molding  process  of  ctay  or  concrete 
pipes  by  making  a  socket  on  one  end  to  reoeire  the 
smaller  end  of  an  adjacent  pipe  when  laid. 

AdMwitlMiilpebefbnioekeUiw:  b,allannrd.  Thsplpts 
li  placed  in  the  bed  et  the  macnine,  Mid  the  upper  oump 


V||.8n8L 


«(.  S74A. 


Kft'BotkUtnt  Kadmu, 

tooogbt  down  and  locked.  Tbebmd-pleee,  whlcbbuttweoaii- 
terpartftmnofthe  socket,  U  then  brought  (brwanl  by  tbe  lever, 
expanding  tbe  elay  Into  the  abape  of  the  formtr. 

Fipfr-tliread'liig  Ma-ofalne'.  I.  A  machine  of 
the  nature  of  a  aerew-stock  to  cut  a  thread  on  the 
end  of  a  WTon^t-iron  pipe.   The  figure  slinws  the 

"  Chase  "  machine 
fitted  for  hand-pow. 
er,  motion  being 
'  trausmitted  to  the 
several  parts  by 
means  of  gearing ; 
the  pipe  is  shown 
projecting  toward 
Uie  left,  and  is  held 
stationary  by  the 
adjustable  jaws  of 
the  pipe-vise.  The 
pipe  passes  through 
tbe  center  of  the 
gear-wheel,  the  ro- 
tary motion  of 
which  is  imparted 
to  the  die  in  the 
dio-box  by  means 
of  studs  or  guides  upon  which  the  die-box  freely 
slides  forward  as  the  die  passes  upon  the  pipe. 
When  euUing  pipe,  the  topl-post  with  the  cutter 


Tk*  OioM  pipe- Cutting  ajkd 
IVeocfiNf  ISatkine, 


has  automatic' feed,  catting  the  ends  ttf  the  pipe 
squarely  and  smoothly. 

2.  {Sktet'inUiU.)  A  machine  for  impressiDg  a 
spiral  groove  upon  a  sheet-metal  tube,  such  as  a 
etove-ptpe,  so- that  the  end  of  atljaceut  sections  may 

Hg  8746. 


&rrtp-3Vradcd  Slovt-Pip*. 


be  screwed  together,  as  in  the  example.  The  same 
is  done  with  some  kinds  of  sheet-metal  coren  tat 
fmit-jars. 

Ilg.  8746  k  a  BaeUaa  In  whlsh  dtNtoalil  phw  b  pMd 
betwaan  tbe  two  rotatiog  ebvuifawtUljr  ribbed  cjIMn, 


Maekin* for  Threading  Shut-Metal  Pipe. 


tbe  riba  of  the  cylinder*  meshtng  tooether.  Aa  the  crlladRS 
rotate  they  hnprea  the  thread  upon  tae  pipe. 

Plpa-toneiL  A  pair  of  tongs  with  one  short  jaw 
adapted  to  grasp  a  pipe  or  rod.   Their  range  of  grasp 


ng.8747. 


Fipt-Tbiiet, 


is  but  limited,  and  a  number  are  provided  for  vary- 
ing sizes  of  pipes.  Their  gmsp  is  more  tenaciooa 
than  thst  «r  a  monkey-wrench. 

Hg.  tS48. 


I^pe-TifHg*. 


Figs-  8717, 874S,  8748,  ihow  Onw  tf  tha 
[dpe-toDfi.  Sataln  Ptps-wmca. 


Fig.  8749 


Pipt-nnfff. 

Pl-pette'.  A  small  glass  open-ended  tabe,  used 
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PIPING. 


ng.87I0.  for  traasfemng  small  quftnti- 
ties  of  liquids.  Called  also  a 
drop-tube,  from  its  being  used 
for  this  purpose.  As  the  presa- 
nre  of  the  linger  on  the  upper 
end  ia  relaxed,  the  liquid  drops 
from  the  contracted  orifice  at 
the  lower  eud.  The  velinche  or 
tdU-vin,  which  is  intended  for 
a  aampling-tvhe,  may  also  be 
'  used  as  a  drtm-tube.   It  is  some- 

piptttu.         times  called  a  wuw-Auter  or 
thief-tvbe. 
Fipe-valve.   A  stop-ralve  in  a  pipe. 

In  tbe  emnple,  the  rain  U  Tertieftlly  opmted  by  » irorm- 
lAael  and  «sr«W'«l>aft,  aod  when  opaaad  mm  into  a  box  b*- 


Slep-Yalv*. 


matB  tbamalD;  Uwwator  in  the  box  la  diioliatgid  tya  tuiwt. 
Ttana  an  laaiijr  klndi.  8m  Uit  nndar  Talti. 

Fipe-^nln.  {Hining.)  A  vein  which  contracts 
and  expands,  instead  of  preserving  imifonn  sixe. 
The  expansiona  are  fruneftes; 

Plpe^viw.   An  implameot  for  holding  a  {npe 


iik.8;g3. 


while  being  threaded  or  otherwise  fitted,  a  and  h 
are  dilTerent  patterns,  both  for  bench  nse. 

Pipo-wrenob.  An  implement  with  a  movable 
and  a  relatively  fixed  jav,  so  arnuiged  as  to  bite 
together  when  they  are  made  to  grip  the  pipe,  and 
are  revolved  in  a  certain  directioii  around  it  The 
fiffore  shows  se,Teral  kinds,  which  vill  be  understood 
without  specific  description. 


Pipt'liig.   1.  {Hasmea.)   A  leather  covering  to  a 

trace-chain. 

2.  In  a  musical  toy,  — the  "  {aping  bulfinch,"  — 
on  touching  a  spring  the  bird  is  caused  to  jump  oat 
of  a  box,  move  its  wings  and  beak,  and  seemingly 

Kf .  8754. 
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PISTON. 


pipe  a  tune.  The  sound,  however,  ia  not  emitted 
by  the  bird,  but  comes  from  a  concealed  pipe  Dper< 
ftt«d  by  mechanism  similar  to  that  shown  in  the 
figure. 

An  mdloM  tenw  a,  tarnrd  by  huii  or  clock-work,  roUt«>  a 
toothed  wbMl  curled  by  the  cytlDder  b,  whkb  li  Bel  with  itait 
unseed  like  thoee  od  the  cyllDder  of  Che  iuuale»l  box  or  bar- 
rel-orgAo ,  no  u  to  piny  oae  or  more  tuneii,  by  meaiu  of  (wo 
Jointed  lerera  <  d  operjiting  k  pUiou  Id  the  pipe  to  produce  the 
required  notee ;  air  Li  lupplled  to  the  pipe  by  »  ballowa  c  worked 
bj  ui  acMatric  oa  the  emUeM-ecnw  ihkfL 

Plp'lnj^l'roil.    A  fluting-iron. 

Pl^ne'.  (Fairric.)  A  i^otton  goods,  figured  or 
plain,  and  with  a  crimped  surface  resembling  cord- 
ings. 

Pl-qu^e'.  (Fi^ric.)  Marcella.  A  heavy  cotton 
goods  lor  resting,  etc. 

Pi-qn£'-work.  A  minut«  kind  of  buhl-work  ; 
inlaying  metAls  in  metals,  usually. 

Pi-ram'e-ter.  An  instrument  for  measuring  the 
power  Inquired  to  <Imw  a  carriage  upon  a  road  or 
track.    A  dynamometer. 

FirtL    1.  A  quill  or  reed. 

2.  Yam  wound  on  a  shuttle, 

3.  The  bobbin  of  a  spinning-wheel. 
i.  The  wheel  of  a  fisning-rod. 

Pi-rogU8'.  {Nautical.)  a.  A  large  double  canoe 
formed  of  a  hollowed  trunk  of  a  tree,  or  of  two  ca- 
noes united. 

b.  A  narrow  ferry-boat  having  two  masts  and  a 
lee-board. 

Pia-ci'nau  {Architecture.)  A  niche  in  the  south 
side  of  the  altar  for  a  wnter-bosin. 

Pi-atf-work.  A  mode  of  forming  walls  of  rammed 
clay.  The  conformation  of  the  walls  is  given  by 
means  of  boanU  on  each  Hide,  and  after  one  layer  is 
formed  and  partially  hardened,  the  boaitls  are  lifted 
to  form  bounds  for  another  layer. 

It  U  >Uled  to  the  adobe  method ;  but  the  cby,  InHtead  of 
belag  rormed  In  blocki,  U  rammed  into  place,  where  It  be- 
comee  dried  by  mniiH  of  the  aun  and  air.  In  nome  parte  of 
England  and  ^ranoe  the  practice  la  unlveraalln  hoiUM  of  mod- 
erate and  bamble  pretendonii. 

The  formar'i,  or  earth-wa]l«,  desorlbed  by  Pllny  as  esiatlag 
Id  Gnul  and  Spain,  are  of  thli  character  Sm  Wall, Conckeie  \ 
Bbton,  etc. 

The  best  material  for  pli^work  is  clay  with  imall  giaTel- 
■tooei  Interpoaed  through  It.    It  la  made 

pUAlir  li>-  m<il-is  u\\,<i  iiiiL      itli,^,^iii>l  [\\r-,i 
■taivcU'-il  itifu  A.  riii>i,':itil<<  liLPX. 
The  boi  \3  ouule  lif  boarda  tDngued  iiti'I 


(CrO'^reil  ti>KcLlier  and  "t^n'Oi^h- 
ffiieU  Kitik  cIdui|.i»  on  the  oiitiiJe. 
TllBM  rA\\vs  or  fnuii!^  Tii-'K,  *heQ  Id 
t liN  r  plana ,  n ti  j-  rrj**-  (.liweiii  nr  pu  I  lti)(B, 
•hJi'h  psH  entirely  thriku^^h  cIif-  thk'k- 
neH  of  thr  nail ;  neiir  iltc  cnrli  orb  ntor- 
ll.iw,  into  iililrli  [iprluhl  pfijsta  »tT  -tcpped. 
Ill  nro-  itrilHiiTl  flrnilv  at  T\if  Iml.  Mnijn»t  the 
sili-l  mnnli  Tli  -  till,  Lth..*  ..ri!i,.  inll  i>  M'unUy 
2'*  lihi-lH  -  ..i  Ij.iti  ..^ii  aipi  liMtif  nil  t!ip  luJ-iks  afi  It 
a»rendn,  the  damps  of  the  box  permitting  the  ad- 
justment as  required.  The  nldcs  or  framwi  are  made  10  ftct 
lonu  iind  3  fi-et  Jwp  ;  thu  uprinht^  5  feet  lonft.  Including  the 
teiionn,  so  thnt  they  prrjoct  Bl)OTe  KiiRlrlrntly  to  enable  them 
to  be  iwuml  by  ropcH.  The  wudire*  lire  9  inchmiln  length,  1}  at 
the  bim.undS  inrhc*  at  top.  Tlu' bottom  of  the  bo,irdi  inclones 
ttbout2  incheenf  the  top  of  (he  wall  already  made.  The  ntdeean 
held  apart  by  (ntDiTene  stayi,  which  may  be  shifted  from  time 


to  time  fbr  the  conTsnlenoe  of  the  workman,  who  Is  vatttn^, 
working,  and  lammlng  the  material  aa  It  U  thrown  la.  Ttira* 
or  four  Inchee  of  material  ii  ipread  at  a  time,  and  ia  then  wril 
(rminped  and  ramined.  The  frame  la  sblftol  Kram  Unw  to  time, 
nntll  all  (he  wall  li  built  on  a  glreu  level  to  a  cvrtain  bight; 
after  an  Interval  for  drying,  another  thlckncae  is  laid  on.  Door 
and  window  waya,  sleepers,  and  Jolati  are  bnllt  in  aj  the  wock 
proceeds. 

Pla'toL  A  form  of  fire-arm  adapted  for  use  with 
one  hand.  The  modem  form  of  pistol  is  a  breech- 
loader, u.4ing  metallic  cartridges. 

It  Is  said  (o  have  been  Inrented  at  Pbtola,  In  ToKany,  by 
CamiUo  Vltetll,  in  the  sixteenth  century.  The  Oennan  cavalry 
seems  Urst  to  have  used  them,  and  their  use  caiuad  the  lance  t» 
be  abandoned.  At  the  battle  of  Ivry,  1690,  It  appeara  that  lbs 
French  oentlenien  of  the  king's  army  lostgioitnd  by  thechanga, 
finding  it  dUBcult  to  meet  (be  charge  of  the  enemy's  lancen 
wltbont  taking  opeu  order  and  —  scatteritig. 

The  general  appearance  of  the  pistol  la  so  well  known  that  tb» 
weapon  hardly  needs  dcocrlptkin  hero. 

Afwnt  1667,  thoee  for  the  United  Statea  cavalry  were  furnished 
with  a  detachable  butt-piece  fdstened  to  the  butt  of  the  pistol 
by  a  screw,  wo  that  the  arm  could  be  fired  fWim  the  ahoolder ; 
the  weapon,  with  this  addition,  was  termed  the  pistol -carbine. 
It  was  soon  entirely  superseded  by  Colt's  and  other  revolving 
pistols.   See  RivoLvut. 

The  dneling-platoi  of  the  last  century  was  a  finished  mapon, 
having  a  long,  slim  baml,and  fired  by  a  hair  trigger.  The 
stock  and  barrel  were  generally  Inlaid  with  alLnr.  Much  pride 
and  pleasure  were  found  In  their  poescstion  and  curious  modi- 
fications, —  sau-handlce  and  croM-handles,  and  so  on.  Blfllng 
tor  pistols  was  not  generaltv  adopted  until  some  Hme  after  it 
had  b«en  used  In  long-barreled  guns. 

The  Derringer  pistol,  which  has  aome  celebrity.  Is  ahort-bar- 
reled,  of  very  large  caliber, and  baa  been  compand  to  a  pocket. 
howitMr.  It  is  a  very  effective  wapon  at  short  range.  The 
latest  pattern  of  I>errlnger  Is  a  single- barreled  breech-loader, 
weighs  about  6  ounces,  and  carrlen  a  half-ounce  bail. 

Tor  [ubUiIs  have  been  made  which  project  a  buckshot  with 
considerable  force  by  the  explosion  of  a  pure  union -cap.  Toy 
pistols  for  Bring  an  arrow  by  the  forre  of  a  spring,  or  projecting 
a  cork  by  the  expansion  of  sir  which  has  been  previously  com- 
pressed in  a  chamber,  arc  also  common . 

The  earliest  form  of  plntol  was  used  br  the  English  cavalry  in 
1544.  The  surliest  form  of  rcvolTlag.  cylindrical  brewh,  whoaa 
chambers  are  brought  coosecutlvcly  in  line  with  the  band,  ia 
found  in  the  SngllHh  Uniled  Servioo  Aliueum,  and  is  supposed 
to  date  rWim  the  time  of  Charles  I. 

The  Colt  pbtol,  which  has  atiJilned  the  highest  celebrity,  was 
introduced  bom  the  United  States  Into  England  In  186S.  See 
BsroLViR. 

The  English  cavaJry-service  pistol  has  a  length  of  131  Inches; 
barrel, 8  Inches;  weight,  40  ouncesL  caliber,  .677  inches;  ri- 
fling, 6  grooves,  having  one  turn  in  fonr  feel. 

Pis'tol-car'bine.  {Pire-arma.)  A  liorsenisn'a 
pistol  provided  with  a'  removable  butt-piece,  which 
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may  be  secured  to  its  stock  by  a  spring-catch,  or 
detached,  bo  that  the  weapon  may  be  fired  either 
from  the  hand  or  tlie  shoulder. 

PlB'tol-pipe.  (Metal.)  The  tuyere  of  a  hot- 
blast  furnace. 

Pis'tol-rout'er.  A  kind  of  carpenter's  plane.  A 
router  with  a  handle  like  a  pistol-stock. 

Pls'ton.  A  device  so  fitted  as  to  occupy  the  sec- 
tional area  of  a  tube  and  be  capable  of  reciprocation 
by  pressnrp  on  either  of  its  sides.  It  may  l>e  of  any 
sliajw  corratponding  accnrately  to  the  bore  of  the 
tube  ;  but  the  cylindrical  form  is  almost  exclusively 
employed  for  both,  as  in  the  common  pump  and  the 
steam-engine.  One  of  its  sides  ia  rtttcil  to  a  rod,  to 
w  hich  it  either  imparts  reciprocatory  motion,  as  in 
the  steam-engine,  or  by  which  it  is  itself  reciprocati-d, 
ns  in  the  pump.  In  the  formitr  ca.se,  it  ha-s  no  open- 
ing leading  from  one  side  to  the  other,  and  is  termed 
sofidf  though  generally  not  really  so ;  but  in  the 
latter,  an  aperture  controlled  by  a  valve  permits  the 
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pMBi^  of  the  fluid  from  one  side  to  the  other  dar- 
ing itfl  downward  morement.  A  distinction  is, 
however,  mode  in  pumps ;  the  aolid  piBton  being 
known  as  a  hunger,  the  hollow  piston  as  a  bucket. 
The  Diston  ninally  requires  padeiug  to  canae  it  to  fit 
closely  within  its  cylinder,  and  at  the  same  time 
allow  its  free  backward  and  forward  motion.  For 
this  puipose,  its  ends  are  nsually  formed  by  two  con- 
nected  oiska,  or  have  a  deep  annular  ^rooTu  between 
them  for  receiving  the  packing  material,  which  may 
be  hempen  cord  wound  around  it,  or  other  somewhat 
enansible  substance,  which  will  not  wear  too  rap- 
idly nor  cause  excessive  friction.  In  modem  prac- 
tice, metallic  rings,  cut  through  at  one  side,  so  that 
their  expansion  may  compensate  for  any  wear,  are 
largely  employed  in  the  steam-engine.  The  simple 
form  of  piston  required  for  the  pump  wilt  be  more 
fully  explained  under  the  head  PoMP,  this  article 
being  more  particularly  descriptive  of  the  various 
kinds  used  in  the  steam-engine. 

nM  wllest  known  OM  of  a  ^•Un  to  a  cylinder  la  finmd  in 
■ome  of  ttae  nnetant  bloirinc-macUnMoftlM  native  metaUnrKUta 
of  Aala  and  Africa.  This  ma  much  «arll«r  Unn  the  alt-piunM 
ofCtMlboi.lfiOa.  c.  SM"SpiritalkUeroBia." 

It  la  balicTMl  that  Pkpla'a  piatona  wera  of  wood,  and  that 
Oartwrlcht  wma  the  flnt  to  nae  •  metallic  piaton. 

One  (3  Cartwright'f  nlvoa  wu  la  the  piston,  and  wm  tripped 
b7  tbe  contact  of  the  Talve-atem  with  the  end  of  the  cylinder. 

famnit  Watt  fbund  the  piaton  ImpeTftctly  fitted  in  a  roughly 
bored  oyUoder.  The  principal  paeUng  waa  a  body  of  tnttar 
OD  the  upper  anrftce. 

He  pateotod  the  lubricant,  1769,  prefeirlnK  mutton  fallow, 
but  hemp  and  tallow  had  long  b«en  used.  To  tfala  he  eome- 
Umee  added  plumbago^ual.  A  common  platou  till  a  compara- 
tively late  date  waa  a  double  cone  of  wood  banded  with  leather 
■trips. 

Thla  (nperaeded  by  a  metallic  piaton,  turned  to  Bt  neatly 
In  the  eyUnder.aod  having  a  circular  plate  oo  each  aide  clamp- 
Inctwoieatlwra,  capped  and  chamftred  offtoan  angle  of  W. 

nta  ^ttoa  fiir  the  atmoapberie  eaglne  was  a  pwe  of  east- 


eyltnder-rod,  which  la  also  auTTOunded  by  a  toothed  wheal  en- 
^iging  a  pinion  on  a  vertical  rod  paaalng  throu^  the  cylinder 
cover.  By  tuning  thli,  the  aciew-tbreed  la  cauaed  to  dnw  tbe 
two  fdaton-beads  together,  tightening  the  packing. 

Cartwright'a  piaton  (r)  rcecmbled  the  wedge  metalllo  piaton 
In  conatructloo.  The  pieced  of  which  it  la  formed  haTlng  a  de- 
termined eumtur«.  and  bvlng  too  atlff  to  jkld  readily,  it  did 
not  well  adapt  Itaelf  to  Inequalltloa  In  the  cylinder.  If  the  latter 
had  not  iMen  accurately  bored. 

Braas  ringa  aa  a  aubatltute  for  the  hempen  packing  In  ntatoBS 
was  Invented  by  Hurdock  and  Aiken  of  Glaiigow,  lo  1818. 

The  wedge  metalllo  piaton  (e)  la  fbnned  uy  luga  ettt  Into  a 
number  of  partx,  preaaed  upon  the  cylinder  by  wedges,  wUeb 
are  kept  in  thrir  placea  by  apring^. 

Jeaaop'B  piaton  {d)  haa  an  expanding  t<A^  of  metal  of  aplnl 
fbrm  aurrounding  the  platon-twdy  betwMn  the  two  plrton- 
beads,  filled  in  with  hemp  packing,  which  anaiata  the  outward 
pnMure  of  the  coll  and  heipe  to  prevent  tbe  paasage  of  ateam. 

Tbe  apring  metallic  piaton  (f)  has  wedgea  Incerted  behind 
the  metallic  ringa,  fonnlog  Ita  perimeter,  which  bear  agaloat 
aprioga  that  force  the  rings  outward  Into  contact  with  the  aor- 
bce  Ol  the  cylinder. 

In  g  Che  wedgea  are  diapenaed  with,  the  aprlnga  bearing  di- 
rectly Bgainat  the  metallic  ringa, 

In  Aakwlth'a  picking  arrangvment  {A,  Fig.  S76S],  a  divided 
ring  la  incloacd  between  the  piaton-heada  d  * ;  a  receaaJatbimad 
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Iron, about  t  inch  leiu  In  diam- 
eter than  the  cylinder,  and  1} 
Inch  In  thicknesa,  wlrh  a  rim 
about  4  Inches  from  the  cdice. 
Beyond  tbli  a  flat  ring  la  fitted 
anil  the  parts  are  acrewed  to- 
gether, after  hemp  and  tallow 
nave  been  inserted  between 
thorn  to  form  the  packing. 

The  homp-packed  pl.ttonfii.  Fig  la  lo  common  uae.  The 
bottom  is  arrurately  fitted  to  the  cyliniler,  and  a  portion  of  the 
periphery  U  rut  away  to  admit  of  a  cvket  or  unapun  hemp  or 
Mft  rope  ro  bo  wound  evenly  around  It,  to  form  tbe  packing. 
This  U  compresacd  by  means  of  a  plat<>  and  rci^swa,  so  as  to  ex- 
pand it  agsinxt  thu  Inalde  suifkce  of  the  cylinder,  making  a 
steam-tiKht  jnlnt. 

The  piHtnn-roil  la  attached  by  an  enlarged  head,  acreir-nut, 
and  key  h>  thebottmn  of  the  cvllnder,  which  hns  a  central  bona  to 
strengthen  it  at  that  point.  The  piston  la  lubricated  by  melted 
tallow  nr  oil  Intmdiired  into  the  cylinder  by  a  funnel  and  a  pipe 
with  a  double  atop-cock. 

M'oirs  piston  ifr)  was  ao  arraoged  as  to  be  tightened  wlthoot 
iBDOvInc  tha  eyilnder  cover.    A  aenw-thraad  Is  ctU  on  the 


J  J 
•SI ram- Eh^ne  FiUmt. 

at  the  pdnt  where  ita  two  ends  nearly  meet.  Into  which  a  piv- 
oted partitloQ-plecc  n  ahuta.  no  as  to  prevent  the  pescage  of 
steam  through  the  cut  on  the  interior  is  a  toothed  rack  6,  In 
which  a  apring  engages,  to  msintaln  the  cxpannlon  of  tbe  ring, 
which  Is  rpgulsted  by  Fet  prrewa  e  c,  working  through  the 
dnngc  K  on  the  plRton-hrad  ;  a  rniall  quantity  of  atram  la  ad- 
mitted between  this  flange  nnd  the  ring,  mi  that  the  piston  la 
both  steam  and  metal  parked. 

In  Jacob's  ( B).  the  p"''king  la  ellected  by  steam  entering 
through  the  apertures  i  j,  alternately  above  and  below  the  plug 
li,  which  acts  aa  a  valve,  and  pafres  lo  the  hnrk  of  the  ring  /, 
the  wedge- aha  ped  fkce  ofwhieh,  vniler  the  i  n  flu  one  e  or  the  steam- 
pressure,  serves  to  force  outward  and  apart  the  outer  legcental 
rio^T"  <r  K,  causing  them  to  act  equally  against  the  Interior  sur- 
Au-e  of  the  cylinder,  forming  an  eRectual  pHcking. 

The  following  may  be  cited  aa  tbe  distinguishing  tiaatnret  of 
pistons.  They  principally  concern  tha  lapping  of  rings,  whldi 
arc  forced  out  by  vaiiooa  meana. 

Screws  alone. 

Springs  alone,  supported. 

Springs  alone,  nnsupported. 

Springs  and  wedges. 

Springs  and  acrewa 

Wedges  and  screws. 

Wedge,  rack,  and  iipring. 

Tone  and  axinl  prrew. 

Springs  an  r>ut>ldo  with  wedges. 

Steam  ndniitteil  through  apertare*  beneath  rings. 

Steam  aiiniitted  through  hca  packing. 

Steam  admitted  through  valvea. 

Flexible  outside  disks.  . 

Pbtoni  with  grooves  for  wto  or  Jnts. 
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87Gd  sbowi  ft  mnnlNr  of  itHBi^toiu  wltt,  pHiUkr 
modM  of  paeUof, 

a  a'  It  Aakwiih'i,  1867,  in  iriitob  tlu  (UtMmI  porUoB  k  ear- 
ana  bj  ft  brnk-Jatel  piftto  h«ld  to  Iti  Mftt  bj  *  ipring.  Tbe 
outer  ring  to  aot  oat  Bcrain  prqieetliig  from  Um  Inaar  ring, 
a'  ihowB  ft  dow«l4lftto. 

b  b  Btown'a,  ISBB,  which  hfti  meUUlc  ■prlngs,  Umuting  ont- 
mnllr  Uh  ftlMtk  biiftt-Jcdnt  rinff  ,ftiid  aefttad  upon  ft  ropport- 

iDgbON. 

■  k  ■■Mftakft'*,  1872,  hftTing  ft  eonngated  woMiidlBg  ■pvlng, 
Mnmd  tat  to  tha  paeUiiKTliig  ftt  Ita  mldlancth. 
dd^M  Iiom'a, iwe,  vbkh  baa  «  iMnbd  ajAial  (prlng,  Id- 


cloMd  batmen  ft  bead  and  fbllowar,  and  axpandhis  tha  ifa^ 
if  abow*  th*  dataehad  ring  expanded  IftteralU  and  vertkaUr. 

e,  Bower  and  Quftlter'i  pubHt,  1866,  baa  ipflnsi  drtm  as^Drt 
tha  rinn  by  tbe  flme  of  wtit"  «m  baefc.  Um  wmSifa  an 
Mt  up  by  Bcrawa 

/,  HoagUnd'i,  1867.  By  tur^nc  tbe  aikl  acnw  tba  a»M 
Hhaft  ia  drfren  agalnat  tba  iftdial  ban,  which  drin  igidul  lha 
■prlngi  and  expand  ttte  ^Kouftmitnl  ring. 

g  Blaka'a  pteton,  1B71,  a  pnt  9t  wbkh  to  itaowB  wltb  tbe 
eom  nmorcd.  It  baa  aenwa  whleb  ibne  a  body  of  hA  nt. 
canite  or  matalllo  apringa  againit  tba  outer  ifop  of  tbe  platoB. 
nie  acrewi  an  torned  by  ban. 


StfOffl-FteoM,  toiih  afftmu  Moda  of  BaeUv. 


A  li  tbe  Hum  platoa,  1871.  eomblntaig  wodgea  and  acrawi. 
By  turning  the  Rcrena,  the  tadUl  baia  pr^ectlng  from  the  cen- 
timl  boaa  are  forced  against  the  wedgee  on  the  iiulde  of  the  ax- 
pftndlnK  Hog. 

t  ia  Allen'a  plxton,  1B78.  It  hac  wedgea  and  apringp,  and  a 
nek  to  hold  ft  to  Ita  aet  The  portion  oT  the  wedge-plats  at  z  la 
broken  away  to  expoae  the  rod  and  the  apriog  which  bear* 
agalnat  the  aagment  which  dlatcnda  the  paeklng-ring,  The  ro- 
tation of  tbe  wedge-plate  acta  upon  each  of  the  three. 

J'  laCany'i  piston,  18T3,  which  baa  an  axlalacnw  and  a  conl- 
nat,  tbe  latter  paabini  againat  tbf  stana  of  tba  foUowera  to 
force  outwardly  the  pnrlphanl  ptatotMiag. 


k  V  an  Adama's  platoD,  1888,  In  which  the  pMon-rlagt  are 
wedge-abaped  at  their  orerlapptng  portioDa,and  an  driren  oat- 
wardly  by  the  lateral  preaeun  of  a  wedge  actuated  by  apch^ 
on  tbe  nee  of  the  ptafam. 

I  Is  Buchanan's  platon,  186S,  in  which  tbe  platon-rings  are 
expanded  by  ataam  admitted  behind  them,  throng  apertona 
on  each  Ikee  leading  to  the  groore  In  which  ttie  ring*  wort. 
Tbeee  openinga  are  at  three  point*  of  tbe  cfavie,  and  abow  at 
y  y  In  the  flgnra.' 

m  la  the  Dnnbar  pWon,  1880 :  and  li  aoBawbat  rindkr  fa> 
the  iaat  atftled. 

«,  tba  nnat  piatott,  18BT,  bH  ft  T-dmpatf  pBddnr«bit>  *Ih>m 


Digitized  by 


Google 


PISTOK-BELLOWS. 


1717    •  PISTON-PACKING. 


■tam  b  packed  In  tU  gm/n,  and  whkh  la  ezpandod'br  itaaiii 
btlow  Iti  Bxtopdwd  Aaogaa. 

« i*  tbe  Smith  pUton,  18ST-  St«am  la  admitted  throngli  a 
ecntral  groove  In  um  packing,  and  pasM  bahlnd  tbe  ringe. 

p,  ynttj'»  valTC,  18w,  in  which  tteam  U  admitted  throach 
vUw-wayi  to  the  ipac«  behind  tho  ring.  The  contact  of  the 
TalTe-et«m  with  the  end  of  the  cjllnder  actoataa  the  nlve. 

«  la  Hedden'i  vain,  1868,  In  whkh  ateam  b  admitted  bj 
wrea  In  tbe  platan  Into  the  apaoe  behind  the  expansible  ring. 

r  if  Cabatl'B  pUton,  1868.  It  baa  flexible  ontitde  diaka,  whoae 
pmUbaim  move  In  contact  with  the  ■urlhoe  of  the  cylinder. 

■  uCameron'i,  1888.  It  hu  K  coil  of  wire  In  a  spiral  groove 
anxud  tbe  pbton. 

Ill  Clark'i,  1866.  It  baa  a  grooved  periphery  for  wire  wjata. 

Oale'i  patent,  Jnly21,18&7,haa  a plrton  with  dietunftreutiai 
groovM  oeenpled  by  steam  and  water  (rfoondauatton,  wMoh  act 
aaA  paeklng.  The  same  feature  li  foond  alaa  fa  the  itaang- 
boK,  whteh It  grooved  Interloriy. 

The  dimensions  and  evaporatiTe  capacity  of  the 
stesm-geoerator  for  a  given  datj  are  lutennined  by 
nomber  tk  cnhic  faet  of  water  rsqaired  to  propel 
a  inston  of  a  given  area  a  given  naniher  of  feet  per 
hoar. 

Baj,  ibr  Inrtuice,  that  to  overcome  the  rvMitanoe  of  the  ma- 
cUmrv  to  be  moved  aateam  pieomire  of  20  pounds  per  sqaare  inch 
OB  a^tonbavioganaivaofSsquarefeetwIllbe  required.  A>- 
snmingthereqnlradipeed  of  the  piston  to  be  200  feet  per  minute 
to  give  the  neoessarr  velodtv  to  the  macbineiy,  the  calcnlatloti 
■tends  thna:  Tbe  speed  of  S»0  (eet  per  minute  Is  12,000  feet  per 
boor ;  the  qnantltj  of  steam  at  20  pounds'  pressure  to  tbe  square 
beh  is,  therdbi*,  12,000  X  6  (the  area  of  the  piston)  =  60,000 
entdc  fliat  of  steam  per  hour-  Bteam  at  20  pounds'  pngmre  to 
the  sauare  inch  bears  the  proportion  to  water  of  1^1  to  1. 
TlMnm%fl0^+]^—i7,naari]r,  which  re^weaants  47  en- 
fefa  Ibat  of  watw  mvonlad  par  bonr;  sij,  equal  to  47-lune 


Pla'ton-bellowa.  In  Fig.  8760»  a  reraesents  a 
portable,  single-acting  Chinese  bellows.  Air  is  ad- 
mitted to  the  tube  through  an  inwardlj  opening 
TBlTe,  when  the  piston  is  drawn  backward  and  U 


ng.a7eo. 


KtMit-AOows. 

forced  out  by  its  forward  movement  through  a  valve 
at  the  aide  opening  outwardly. 

b  is  a  piston-bellows,  formed  by  boring  out  the 
tranks  of^  trees,  nsed  by  the  natives  of  tf  adagasear 
for  smelting  and  forging  iron.  The  air>indnction 
valve  would  appear  to  be  in  the  piston.  The  oper- 
ator sits  on  and  between  two  of  the  tubes,  working 
a  piston  with  each  hand.  The  furnace,  seen  between 
the  two  pairs  of  bellows,  is  merely  a  hole  ron^ly 
lined  with  stone  and  plastered  wili  clay. 


ng.8763. 


Piston  Blowtng-  Fig.  8781. 

ma-<dilne'.  That  form 
of  blowing-macbine  in 
which  the  air  is  driven 
from  a  cylinder  a  re- 
ciprocating piston.  See 
pwe  805. 

Fla'ton-bead.  That 
portion  which  fits  into 
and  reciprocates  in  the 
cylinder.  The  head  is 
distinct  from  the  rod. 
A  somewhat  unneces- 
sary distinction.  See 
Piston. 

In  the  example,  tbe  hol- 
low head  has  a  self-actlQg  Piston-Ilead. 
valve,  by  wbich  steam  Is  ad- 

mitt«d  to  the  piston  for  tbe  expansion  of  the  packing-ring.  The 
areas  of  the  ends  of  the  valve  vary  In  proportloo  to  the  dsslnd 
difference  of  pressure  between  ttw  iteam  on  ttwoatddeantl  that 
on  the  Inside  of  the  piston. 

Fts'ton-head  Valve.   A  valve  in  a  fdatou  to' 

admit  st«am,  either  to  the 
interior,  to  expand  the 
packing-ring,  aa  in  Fig. 
3761,  or,  as  in  the  exam- 
ple (Fig.  8762),  in  which  | 
it  acts  to  change  the  steam. 
As  the  piston  reaches  the  _ 
end  of  itsstroke,  the  valves  & 
in  the  piston-head  ue^^ 
opened  by  contact  with  4 
the  cylinder-head,  and  ad-  4 
mit  steam  from  behind  % 
the  piston  to  that  space 
about  to  receive  the  in- 
coming steam. 

Pifl'ton-paok'ing.  A 
material  for  preventing 
the  leakage  of  steam  be- 
tween the  piston -head  and  the  cylinder  in  whiidi  it 
works.    For  mechanical  devices^  see  PiSTOir. 

Asoong  the  materials  and  modM  of  pbton  i™*'"g  aag  bt 
enumerated  the  fbllowtng 

Tbe  first  list  Is  from  ^gUsh  patents,  and  ghras  the  number 
and  year  of  the  patent. 

6,082  of  18p4.  The  piston  Is  padded  with  Unen  or  woolen 
material,  placed  smoothly  on  boOi  sides  of  the  ^ston,  with  a 
tbln  piece  of  paper  between.  A  circle  of  metal  |s  ^leed  oo  flsoh 
side  of  the  podding  and  screwed  together. 

7,487  of  1887.  Kings  of  oloUt  jiiiiiiii^W  la  illimiiiw 
toward  the  center  and  coated  on  both  sides  wtSi  a  sdntlon  of 
india-rubber. 

7300of  1SS8  Qroovee  anmnd  the  platan  filled  with  an  alloy 
of  dnc,  tin.and  rtt:u]u8  of  antimony, 

9,411  of  1842.  Cork  between  two  plates  screwed  together. 
Around  tbe  edge  of  the  piston  and  the  cork  la  a  thin  band  of 
brass,  which  forms  the  rubbing  surlhce  of  the  |dston. 

18,682  of  1861.  Thin  met«lUo  riogs  l«Jd  one  upon  another, 
and  Mcked  by  canvas  impregnated  with  a  composition  of  fU, 
graphite,  snlidiur,  and  alum. 

41  of  1863.  CutUngsoflDdla-rubber  burned  and  mixed  wHh 
charcoal,  graphite,  lead,  and  lampblack. 

884  of  1662.  Tuck's  patent.  Rolls  or  folds  of  canvas  coatod 
with  India-rubber,  and  Inclosing  strands  of  India-rubber. 

1,026  of  1864.  Spun  yam  saturated  with  solution  of  India- 
rubber. 

ljS66  of  1864.  Core  of  india-rubber  within  a  roll  of  canvas, 
eoatedwitb  solution  of  India-rubber. 

2,617  of  1860.  Leather  band  covered  by  vulcanised  rubber 
and  another  band.  Sometlnwi  a  covering  of  wlto-ganie. 

2,416  of  1863.  ^Vlre  and  woolen  thnade.  Interwoven,  placed 
over  canvaa  treated  with  grease,  graphite,  sulphur,  and  alum. 

8,14S  of  1863.  Esparto  gnss  steeped  In  caustic  soda ;  then 
boUed  in  solnUoD  of  arbonate  of  soda ;  dried,  oiled,  and  opened 
for  BpinnlnR. 

19  of  1866.  Web  formed  In  braldlng^machlne,  having  dastta 
India-rubber  core ;  paned  between  smoothlng-roUers  and  then 
through  lubricant. 

666  of  1868.  Interior  of  hemp,  Jute,ete.,  covered  with  cotton 
dnok. 

IJSO  of  1868.  Paper,  cut  to  idse,  Is  treated  with  powdoed 
mpstone  and  graphite,  then  spread  od  eloth  or  rubber,  rolled 
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PISTON-VALVE. 


ap  Into  »  ejrllodrleal  form  aod  driad ;  Umq  ffctnrated  with  hot 
tftllow.  cMOMd,  drained,  ftod  fat  taito  linfi. 

003  of  1871.  CottOD,  wootad,  or  Hu  nocln  or  WMto,  nb- 
Jected  to  prMwan  Id  nokU. 

BttT  of  1871-    AitMstns  Btnngtheaed  b;  cord. 

2^15  of  1871.  Stripeof  caovMs,  etc.,  wound  aponft  rod,  ftam 
•nd  to  end,  ao  thftt  ouh  thlckuMB  oTerlApa  the  precedlnf  ooe, 
OMaented  timther.    Rope  ttaiu  formed  filled  with  tallow. 

649  of  187%    Kiutic  band  of  wlm  ud  ubeitux  interwoTen. 

S18  of  1872.  Strip!  of  cork  tocloMd  in  bbrie.  Bn«  gum 
as  iBlerior  Unlng. 

995  of  1873.  Vabrlc  tmted  ^tb  panfflw^  fn^a-nbUr,  laid, 
doe,  mpbtte,  nwduat,  and  qukkailver. 

8436  of  lH7i.   Eubbar  tube  with  loft  ropa  wltbht 

Tba  fbllowlng  are  United  Stitea  patenta.  The  flpiraa 
tba  nnmbeia  and  ;eara  of  tba  patenta :  — 

8t;!88  of  I8ti2.  Uyera  of  Haz,  atbeatoi,  and  wool,  placed 
altarnatal;  In  a  tube  Itall  of  water,  tbrougb  tbe  bottom  of  whleb 
ataam  pmmi.  After  beinf  pulped  In  ttiia  they  ara  compraaaed 
lo  tnolda. 

88,967  of  1B82.  A  oore  of  eork  with  a  locae  braidtng-corv ; 
orar  thia  twtne  with  eotlon  alirar  woond  aboat  It.  Tlt«  wliola 
ateaped  In  hot  wstar  and  tallow. 

44,476  or  1864.  PnlrariMd  wotfttaat  and  iibeitiii  mlzad 

with  cotton. 

46^1  of  188(.  VaMng-ym  aatnmtnd  with  a  nlxtun  of 
pnlnrbed  chareoal,  molaaiai,  and  taUoir;  thoa  comad  irith 
eanvna  aewed  on. 


bafbre  braiding.   Uetallle  thread  braided  corer. 

68,286  of  18d7.  Stuiida  of  coitoo  aaturated  with  powdaiad 
BoawtoM,  or  other  Inbricaot,  and  corered  with  yan. 

M,886ori867.  Harl  or  raring  of  bamp  eovared  with  bnMed 
material  or  bbrie. 

HJ96ofl867.  atiaadatrfjnteor  jam  paaMdthm^hpow- 
diaad  Boapitone;  twiatad  Intoanpa:  pawid  through  maltad 
JwnlBna;  eowrad In  a  brafcUng-nianhW ;  thaa  Oiraugh  pant 

78,454  of 1868,  inr«  or  Tegetable  liber,  bndded  one  orar  the 
other,  with  labricanta  between. 

77^76  of  1868.  Lubricant  of  ataarlna.  powdered  aoapatone, 
•te^  1>  Introduced  Into  packing  wblle  being  twitted  or  braided. 

77^ofl8a8.  Yam  run  bom  reela  through  a  nt of  oU, 
wax,  aod  powdered  aoapatone,  and  twiatad  Into  rope. 

10l,43fi  of  1870.  Core  of  aabaatuii,  with  eanvaa  ooror  ooatad 
with  rubber,  Tulcanlaad  or  otharwiaa.  PulTcrted  aabeatua 
apraad  on  the  eanvai  cover,  or  the  latter  may  be  of  pntpy  aabea- 
toi  and  a  flbrona  or  glutinoui  material. 

103,968  of  1370.   Pulp  of  ragaaad  paramne. 

108,384  of  1870.  Blirer  or  hempen  rope  Impnmatad  with  a 
tcUoI*  of  mriled  paraffloe,  with  graphite,  burnt  &lr,  ate. 

106,386  of  1870.  A  layer  of  dberoua  plateaatttivtod  witha 
mixtnra  of  maltad  paraOuM  or  tallow  and  aoapitoDa  or  gr^thlta, 
oomnauad  Into  ahaeta. 

lOBJMoflSiO.  Felt  Impregnated  with  a  mUtora  of  graphite, 
aoapaioaa,  and  bamt  ttair,  while  In  a  Tenal  of  panUBne. 

108,722  of  ISTO.  Material  eo&tcd  with  rubber  ia  pnaetored, 
and  graphite  or  other  lubricant  forced  therein. 

106,981  of  1870.  Oraphlta  mixed  with  comminntad  laatber 
and  paiafflne. 

106389  of  1870.  Looaa  yam  run  Into  allven,  twisted  and 
a«Uoed  with  malted  Bamflaa,  gtaphlte,  aoapi tone,  eto. 

110,583  of  ISra.  Hobbar,  graphite,  and  aoapatOBecwablDaa. 

110,688  of  1870.  Bponga  Impragnated  with  giavhlta  aad 
glyeerine. 

110,684  of  1870.  Hair  or  wool  fUled  with  graphite,  aabeatua, 
ale.,  conat^dated  by  aeHon  of  water. 

181,646  of  1873.  Long  flbera  of  wool  and  aabeatua  cormd 
with  matalUo  or  flbroua  material  with  lobrleanta  between. 

8oBMwhat  almllar  matwiala  are  used  for  the  pistons  of  pumps, 
ttiongh  Uie  common  device  Is  a  leathern  dbk  a  trifle  larger 
than  the  dlametw  of  the  bowl. 

Fi^Um-ioA.   The  rouud  rod  which  connecU  the 
piston  with  the  crosB-hnd  or 
1%.  S768>       crank  of  the  iteam-engine,  as  the 


case  may  be;  or 
the  puinp-liandle 
with  the  plunger 
or  bucket. 

The  piston-rod 
posses  through  a 
Rteam-tight  col- 
lar, known  as  a 
^u^ttg-box,  as  in 
tlie  example,  in 
which  cork  is 
compressed  by  the 
gland. 
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Fia'tonHTOd  Paok'lng,  A  material  or  derloe 
amund  the  piston-rod  to  prevent  leakage  of  steam 
from  the  cylinder. 

In  the  enmple,  the  packing  la  pinched  between  the  coakal 
gland  U  and  tbe  perforated  collar  c,  through  which  steam  la 
admitted  to  tbe  packing. 
In  tif.  8766,  the  anaods  of  lump  aia  wound  on  wii%  and 


Fig.  8766. 


lorn  auBulai  aaetiona  or  a  eoU  arauad  ttia  pMoaiod  la  tta 
■tuMng-boa. 

FlBtOO-^pxing.  A  coil  in  tbe  cinnunferential 
groove  of  a  piston  to  expand  against  the  cylinder 
aod  fom  a  packing. 

A  spring  mside  a  piston-head  to  expand  the  rim 
against  the  cylinder.    See  Pisroy. 

Pis'ton-Talve.  A  valve  consisting  of  a  drcular 
diHk,  wfaich  reciprocates  in  a  qrlindiieal  chamber. 
It  is  sometimes  preferred  to  the  slide-Talvc^  as  it  is 
readily  packed  and  its  friction  is  leas. 

alathaejUndar;  6,thaat«Bai-plpe,haTtngabaKi 


fig.  8788. 


cylinder  bj  irtdeh  tba  rtMB  naehfls  tba  «al«»«hamber  e.  Tba 
TalTee  are  on  a         rod,  andZ/an  ttw  adnctloB  pamagta. 

In  Hg.  8767,  the  two  pWaB-valm  an  on  the  atem  of  the 
piston,  and  gnum  tba  InduetlOB  and  aOnetkti  porta,  throogh 

Fig.  8767. 


Hrtaw  Rod  awrf  nh^ji  Bu. 
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vtileh  stMB  b  admlttwl  to  be  eoodooM  fttm  th>  twpMttn 

Fit.   1.  The  shaft  of  a  mine. 

a.  Pumping-pit ;  a  abaft  in  which  the  pumps  and 
hTdnLulic  machinery  work.- 

b.  Worbitig-pit ;  a  shaft  in  which  the  mineral  is 
hoisted  and  the  snpnlies  and  workmen  lowered. 

e.  Enffku-pU;  the  shaft  in  which  the  engine 
works. 

2.  (FounftiTig.)  A  cavity  or  hollow  scooped  in  the 
floor  to  receive  caqt-metal. 

3.  A  vat  in  tanning,  hleaching,  dyeing,  or  in 
wo^ng  shim  earth,  etc. 

4.  A  sunken  place  in  which  charcoal  is  piled  for 
bnminK 

Flton.  1.  {Afaehinery.)  a.  The  diatanes  be- 
tween the  threads  of  a  screw  meaaared  on  a  line 
parallel  to  the  axis.    The  d^th  is  the  radial  meas- 

nrsment 

b.  The  distance  between  the  centers  of  two  adja- 
cent teeth  in  a  cog-wheel,  measured  on  the  piieh' 
Hn*,  which  is  coueentne  with  the  axis  revolntion 
mnd  at  such  a  distance  from  the  base  of  the  teeth  as 
to  have  an  equal  rate  of  motion  with  a  similar  line 
in  the  cog'Wheel  with  which  it  engages. 

e.  The  pitch  of  a  rivet  is  the  ifistauce  apart  frpm 
center  to  center.  It  is  fonr  diameters  in  seams  and 
batts  of  plates,  and  eight  diameters  in  angle  irons 
and  bars.    See  Rivet. 

d.  The  distance  between  the  stays  of  marine  and 
other  steam  boilers.  In  marine  boilers  it  is  usually 
frmn  12  to  18  inches. 

2.  {Oarpentry.')  The  inclination  of  a  root  This 
is  expressed,  — 

a.  In  angles,  as  30^,  45",  etc. 

b.  In  parts  of  the  span,  as  one  half,  one  quarter  ; 
indicating  that  the  elevation  of  the  comb  is  one  half 
or  one  quarter  of  the  span.  When  the  hi^t  ia  half 
the  breadth  the  an^e  of  the  slopes  is  a  right  angle. 

c.  In  the  proportion  which  the  rafters  bear  to  the 
span. 

The  eomjtunt  pitch,  so  called,  has  a  rafter  three 
qoarters  the  length  of  the  span. 

The  Oothie  has  a  fuH  or  v^oU  pitch,  the  rafters 
bdng  the  length  of  the  span,  making  an  equilatoial 
triatigl& 

The  OtmJc  has  a  pitch  ^  to  4'  of  the  span,  giving 
■n  angle  of  12°  to  16°. 

The  Soman  has  a  pitch  from  i  to  )  of  the  span, 
giving  an  angle  of  23°  to  24°. 

The  MizaSdhan  has  rafters  longer  than  the  span. 

8.  {ArdtiUidwn.'i  The  riis  or  versed  sine  ca  an 
■icfa. 

4.  (Mining.)  A  lode  or  portion  of  a  lode  let  out 
to  men  to  work  by  the  |dece  or      a  percentage  of 

the  product. 

6.  (^Sawa.)  The  pitch  of  a  saw  is  the  rake  or  in- 
clination of  the  face  of  a  tooth.  The  spaee  is  the 
distance  between  the  points  of  the  teeth.  The  rake 
is  a  forward  slant  of  the /ace,  not  common,  but  found 
in  some  saws. 

.  e.  (Planea.)  The  shint  of  a  pUne-bit  in  its  stock. 
The  pitch  is  regulated  by  the  angle  of  the  bed.  The 
spokeshave  has  an  angle  of  from  25°  to  30°.  The 
common  pitch  of  a  bench-plane  is  46°,  and  is  used 
for  pine  and  other  soft  woods.  York  ^itch  of  50° 
for  bench-planes  working  in  hard  and  stnngy  woods ; 
mahtsany,  for  instance.  Middle  pit^  55°jror  mold- 
ing-planes and  am oo thing-planes  for  mahogany  and 
nmilar  woods.  Sa^pwn,  60°,  for  molding-planes 
in  wood  difficult  to  work.  As  the  pitch  becomes 
steeper,  it  becomes  a  scraping  action.  Pitch  of: 
scraping  and  metal  planes  is  80°  to  vertical. 
In  tiie  miter*plaoe  the  chamfer  of  the  bit  is  set  | 


upward  ;  the  flat  side  rests  on  a  bed  of  25°,  the  an- 
gle of  the  bit  is  35°,  so  Hat  the  cntting*edge  haa 

an  elevation  of  60°.  . 

7.  {iVater-wheel.)   In  overshot  water-wheels,  the 
buekei-piteh  is  a  circular  line  passing  through  the  et- 
bows  of  the  buckets.    The  elbow  is  the  junction 
the  ^fioor  and  the  arm,  which  form  the  bucket.  See 
Bucket. 

iPaddU-wheel.)  The  i^OcA  of  the  paddles  ia  the 
distance  between  them,  measured  on  the  circle  which 
passes  through  their  centers.  It  is  commonly  fiiun 
1.6  to  double  their  depth. 

9.  (PropelleT.)  The  pitch  of  a  propeller-screw  is 
the  length,  measured  along  the  axiSi  of  a  complete 
tarn. 

A  gaining-pittA  ia  one  in  which  the  pitch  gradu- 
ally increases  from  the  leading  to  the  foUawin^  edge. 

10.  {Music)  The  Bcuteness  or  gravis,  hif  ht  or 
depth,  of  luiy  particular  sound  in  the  compass  or 
range  of  notes  comprehended  by  any  voice  or  instru- 
ment. A  musical  sound  is  produced  by  a  series  of 
vibntions  recunins  at  ]>reciaely  eijual  intervals ; 
the  greater  the  nnmoer  <^  vibrations  in  a  given  tim^ 
the  more  aeute  or  higher  the  pitch. 

Tha  atoDdwd  or  eoMMi  pllA  has  loas  bem  a  vend  qnti 
tlon,  althoagh  now  pntty  w«U  ntUad.  Per  a  loaf  irIm  of 
jouB  yitkK  to  1889  It  had  been  fiadosUj  rMng,  moeh  to  the 
iDoonvfloleDca  of  public  ilDKen.  The  0  tunlu  mil  In  use  Ia 
1690  Blade  489  vibrations  In  a  MTOnd,  iriilla  fat  I8SB  ttw  nomlNr 
of  vibntloiu  taid  iocmnd  lo  888.  In  KafUiid,  In  184S,  Mr. 
Httlbih,  M  a  pabUo  Inatiuctor,  and  nadw  the  ■analkm  oC  tha 
CcnnmlttM  of  Council  on  Bdncathw,  And  a  KtandHrd  of  51S, 
whkh  hu  an  MpedmleonvudMMa.as  befnaaimnrefS.  b 
Vimnc0,Inl8G8,  UM  Imperial  aomnuMBt  flied  itatsa.  H 
was  on  all  Met  kfreed  tb»t  the  than  wdatlns  opeiMitch  of 
fi48  was  too  M|h  and  p«inftil  bi  Mnnno  rinfan.  alt  Mm 
Heisdtel— a  hvgb  autbcwltf — trtmagf;  Keomntendai!  611:  but 
Instrnmenta]  Mrfbmm  stetad  Out,  whOe  thay  ooold  Urmwt 
the  pitch  tofin,  nm  atUnteoineof  Ibam  woald  beeoMMllsd 
to  set  new  hMtrumftitB.  Tha  Oonunlttaeaf  ttia  8odatT<K  Aik 
tberalira  flsed  tha  staadBnl  at  6S8. 

Pltotarbaok  WheeL  iffydrauIiejEngwueriiig.) 
A  kind  of  water-wheel,  in  which  the  water  is  -turned 
at  an  angle  with  its  direction  in  the  flume  befora 

descending  into  the  buckets. 

PitohHDlook.  A  cushioned  seat  of  a  concave 
honispherical  form,  in  which  sheet-metal  ware  is 
held  while  being  chased.   See  CaAsiNO-Tooih 

Pltoll-dlwin.  Vaucanson's  chain.  One  com- 
posed of  metallic  plates  bolt^  or  riveted  together, 
to  work  in  the  teeth  of  wheels. 

Pltoh-cir'ole.  {Oeartng,}  The  circle  of  contact 
of  a  cog-wheel  which  meshes  with  a  coiresponding 
cog-wheel  or  rack. 

Fitdhad  Fu-dne'.  A  fagot  of  dry  twin, 
ered  over  with  incendiary  composition,  and  used 
to  set  fire  to  buildings  or  to  light  up  works.  It 
is  made  in  the  same  war  as  common  fascines,  ex- 
cept leaving  a  cylindrical  space  in  the.axis,  is  bound 
with  strong  wire,  and  is  hrst  coated  with  a  eom- 

esition  of  twenty  pitch  and  one  tallow,  and,  when 
rdened,  a  second  coat  of  e<]ual  parts  of  pitch  and 
resin  is  given  the  fascine,  which  is  afterward  primed 
at  each  end  with  rock-fire. 

Pitched  Work.  {Matonry.)  Work  in  mbble 
or  undressed  stones  which  are  not  thrown  in  indis- 
criminately (jnerre  perdue),  or  laid  regularly  {courted 
work),  but  in  which  the  blocks  are  pitched  or  tossed 
into  place  with  a  certain  degm  of  regularity,  so  as 
to  bind  one  another  in  place.  It  is  used  in  the  facing 
or  upper  courses  of  brcAkwaters,  the  ak^ies  of  jettiei^ 
and  on  aimilar  maritime  uonstmotions. 

Pitoh'es.   The  guide-pins  which  direct  the  floor- 
cloth printer  in  placing  the  blocks  on  the  canvas  so 
I  that  the  respective  dots  of  color  will  fall  into  the 
ri^t  places  m  the  pattern. 

I    They  answer  as  the  rqpster-points  in  chromo- 
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lithographic  printing,  in  vhich  the  paper  is  placed 
soccessively  on  stones  with  different-colored  inks ;  the 
points  penetrating  the  paper  preserve  the  regiater. 

A  sheet  of  paper  on  tne  tympan  of  a  printing- 
press  acts  as  a  guide  in  placing  the  paper  thereon  in 
printing  bo  tlut  the  matter  shall  occupy  the  right 
place  oil  the  pegp.  Where  the  printing  is  in  more 
than  one  color,  the  tympan-shea  acts  as  a  register.  ^ 

Pitoh'fork.  A  huabandman's  fork  of  two  or 
three  tinea  for  pitching  hay,  straw,  or  sheaves, 
or  of  four  tines  for  manure,  { 

Pitoh'ing.   {Hydraulie  Engineering.)   A  fo-  \ 
cing  of  dry  stone  laid  upon  a  bonk,  to  prevent  J_ 
the  wear  by  waves  or  currents. 

Pltoh'lng-pieoe.    {CarpejUry.)    The  piece 
Against  which  rest  the  upper  enda  of  the  earriitge- 
pieces,  wOehed  boards,  or  rough-atrings,  supporting 
the  steps  of  a  stairs.    An  apron-piece. 

Pitoh'inc-tooL  1.  {fVaiehmaking.}  A  tool 
nsed  in  plaoing  wheels  between  the  plates  of  a 
watch. 

2.  (Mining.)  A  kind  of  |dck  used  in  commencing 
ft  hole. 

Pitoh-llne.  (Oearing.)  The  circle  described  by 
the  extremity  of  the  primitive  radius. 

Pltoh-pipe.   (Afusic.)   A  flute  or  free-reed  pipe 
tuned  to  a  given  pitch,  and  used  by  choristers  as  n 
tuning-fork  to  give  the  required  elevation  of  the 
Toioe.    The  reed-pipe  has  a  given  note.  The 
Ante,  pipe  may  iiave  a  piston  and  a  range  of  ad- 
justment. 

Pltoh-wheels.  {Gearing.)  Toothed  wheels 
in  machinery  or  in  a  train  working  together. 

Fit-OoaL    Fossil  coal.    Stone  coal. 

Plt-ooolc  A  cock  to  discharge  air  from  a  water- 
pipe.   See  also  Pet-cook. 

Pig.  8768. 


In  ttMowple,  the  boltkMoand  lo  Om  faka  iif  llii  iill—, 
and  ii  hM  nngljr  In  Its  wna-cjllDdrieml  MekM  \>jvx  a^wt- 
able  bookrboU. 

Fig.  8770. 


KtmoA-  Cottplimg  for  IbntMUn, 

Pif  man-iead.  The  block  or  enlargement  at 
the  end  of  a  pitman,  at  vhich  pcnnt  Its  oonnecli(m 
is  made  to  the  object  by  which  it  is  driven  or  which 
it  drives. 

nie  meaiia  in  utMllr  a  Mrap,  gib,  and  tafi  ^  e«ruln 
macUneiTfH  In  harfcstan,  another  arfanginiwt  la  pittend, 
u  In  Fig.  87TO,  or  In  the  •nmpli,  in  wUsh  tba  wiiit  trrolTM 
in  tbe  divided  Soi,  which  Is  ■uppcHted  on  a  wrvw  at  tiie  end  of 
the  pttman,  and  a  pivot  from  the  oppoiKeiideortlMoU-eiipia 


Pit-kiln.  An  oven  for  coking  coals ;  in  contra-* 
distinction  to  a  moand. 

Fit'maiL  (Madiinery.)  The  rodwliich  connects 
a  rotary  with  a  reciprocating  object,  as  that  which 
couples  a  crank  with  a  saw-gate,  or  a  steam-pis- 
ton with  its  crank-shaft  So  called  from  the  lower 
man  of  a  pair  who  worked  in  a  pit  at  the  lower  end 
of  the  saw. 

The  word  has  now  a  local  application  to  the  man 
in  charge  of  the  drainage-pumps  in  a  pit  or  shaft. 

The  more  general  use  of  the  word  refers  to  a  bar 
proceeding  from  a  crank  or  wrist,  such  as  the  rod 
connecting  the  cutter-bar  of  a  harvester  with  the 
wrist  on  the  crank-wheel. 

Pif  man-4>ox.  The  stirrup  imd  brasses  which 
embrace  the  wrist  of  the  driving-wheel. 

In  Uw  cnmpl«,  the  driving-wibt  !•  fbrmed  with  a  ball  u»d 
IbogB,  on  whiobli  fitted  a  eiqi  having  an  oU  nMrvolr  to  Inbil- 
oatBthe  Joint,  and  apcrtnm  to  r«c«v«  the  Ihrkcd  end  of  tba 
pIlBaan. 

Fig.  8760. 


detennlnat*  freedom  of  motion  la  allowed  In  a  plane  eohictdent 
with  Itipointa  ofm^enrton  and  atoo  tranarerae  thmto. 
Fig.  8772  b  another  fcrm  in  wbkh  the  hod  of  the  idtman  ia 
connected  b;  awtrel-^ccea  to 
the  pvto  tudding  the  boiM  cf 
the  wiiat  to  laeaia  ftwitau  of 
motion. 

In  Fix.  S7T8,  the  chllled-box 
jdtinaa  -  head  haa  an  internal 
aeraw  to  recelv*  the  thnadad 
end  of  the  pitman,  which  ti 
aeoured  bj  a  jam-nat. 

A  cnrrent-meter.  It  is  a  tube 
Fig.  8772 


Fl-totV  Tuba. 


Open  at  both  ends  and  bent  at  light  angles.  The 
h>nger      ia  graduated  and  held  vertdcaUy  while  the 


Fig.  8778. 


Pit'man-coup'Uw  A  means  of  connecting  a 
pitman  to  the  olgect  which  it  drives. 
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ng.  8771.  lower  eod  is  plunged  in  the 

water,  the  mouth  pointing 
ap  stream.  The  rising  of  the 
water  in  the  tube,  above  the 
level  of  t)ie  outside,  is  the 
measure  of  the  force,  that 
ia,  speed  of  the  current. 

See  CcBRBin-HETER. 

Plt-MW.  A  saw  oper- 
ated by  two  meu,  one  of 
whom  stands  on  the  log 
and  the  other  beneath  it,' 
The  place  of  the  latter  is 
frequently  ill  a  pit,  and 
thence  tlie  name. 

Fit-work.  The  pump- 
ing and  lifting  apparatus 
of  a  mine-shafL 

PiT'Ot  1.  (Machinery.) 
A  short  shaft  or  pintle  on 
which  a  body  oscillates  or 
revolves. 

A  bearing-pin  of  a  small 
shaft. 

2.  (JFaidimaiing.)  A 
jotimal  at  the  end  of  an  arbor.    The  workman  uses 


special  tools,  known  as  the  ^ytxt-^iriU,  pivot-AroacA, 

pivot-^/e. 

Plv'ot-bolt  iOrdnana.)  The  axis  of  horizon- 
tal oscillation.  Atraversing  platform  passing  through 
the  pivot  transom  and  the  front  sleeper  of  the  plat- 
form. 

Piv'ot-biidge.  One  form  of  swing-bridge,  which 
moves  on  a  vertical  pivot  beneath  its  midlength. 

8775  •ban  a  BomtMr  of  Ibniw  of  diawtnUcM. 
a  BwlngiiiK  Mpua  nade  np  of  Huala  ottnmm- 
6  te  a  ipMi  oa  the  Bollnan  primdpto  acnm  Om  Htadwlppl  at 

e  is  a  plTot-bridge  of  the  New  Tork  Central  Ballway  on  the 
UoTille  prlaclple. 

dteaiiwlngiDBbrtdnoaawUnTiUapriiMdplei  IttaonaiFan 
of  MTerml  KroM  the  Mireonri  Rlvar. 

>  U  a  bridge  on  Um  bomttfng  prind^  acroes  the  Harlem 
River,  New  York. 

Plata  XLI.  la  a  view  of  the  Swing  Bridge  of  the  Amiteidam, 
Dtreebt,  and  Colocne  Bailwmj,  over  tboYWei  near  WMtcrToavt, 
in  Holland.  It  Mows  the  fwinglDK  ipaa,  ptekaapaT'i  hooM, 
land  ipani  for  oanyfaw  off  water  at  ■priut  loadi,  Wbrcaken 
intbeeCnamandontEalowlasdi.  In  the  distance  are  Uiednnea 
of  the  coast. 

PiT'ot-broaoh.  ( ti^'atehmainng.)  A  fine  broach 
or  tool  for  opening  the  pivot-holes  of  watches. 

PiT'ot-drill.  XWttichmaking.)  A  bow-drill  used 
in  making  the  pivot-holes  in  plates  of  watchea 


n«  87T6 


Pivol-BridgM. 


FlT'ot-file.  (WalchmaJcing.)  A  fine  file  used 
in  dressing  pivots  on  the  arbors  of  watches. 

FlT'ot^ear'lng.  (Gearing.)   Cog-wheels  so  ar- 


ranged that  the  atis  of  the  driver  may  be  shifted,  to 
allow  the  machine  —  a  threshing-machine,  for  in- 
stance—  to  be  set  in  any  direction  from  the  power. 


Digitized- by 


Google 


PIVOT-GUN. 


1722 


PLAIT. 


Piv'ot-san.  A  gan  mounted  on  b  carriage  which 
may  be  revolved  so  as  to  Bweep  all  points  of  the 
compass.  UBually  employed  on  shipboard,  bat  some- 
times in  fortihcations. 

Jig.  8776  ihom  a  Parrott  gan  mounted  oa  a  plvot-eurlage 
kd^ipUd  to  be  ahUted  ttom  tide  to  tide  of  %  tcmI,  k  tlwC  otw 


rig.  S77«- 


Piirol-  G«M, 

bAtCerr  maj  answer  fbr  both  bnMdatdea.  The  earriege  ta  In  me 
OD  the  thirty  gunbcata  built  for  the  SpanlBh  govemuieDt  In  New 
Ytak,  abont  IttTO,  and  hat  elnce  been  adapted  for  other  Tcweli. 
It  waa  Invented  hj  Bricnon. 

The  platform  a  ma3  on  traclu  b  b  acroaa  the  deck  of  the  ree- 
m1,  and  maj  be  propelled  by  a  cog-wheel  gearing  In  the  rack  c 
on  one  of  the  trackt  The  carriage  proper  la  pivoted  In  the 
oenter  of  the  pUttbrm,  and  reata  on  wheela  d  d.  When  In  firing 
poaltkm  the  platlbnn  la  lhatened  to  the  deck  hj  pina,  one  of 
whieh  la  ihown  at  t. 

Fiv'ot-lathe.  A  small  lathe  used  by  watchmak- 
ers for  turning  the  pivots  on  the  ends  of  arbors  for 
watch-movements. 

In  the  example,  the  alnff  on  which  the  pivot  la  to  be  toroed 
li  poatalned  In  a  latenllj  adjoatable  reat.  with  an  axial  aupport 
In  tha  rear;  the  bead  whkh  aapporta  tne  aplndle  of  the  cat- 
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ttng-tool  la  a4Jiutable  lateTally ;  the  atuuik  of  the  bnmllher  la 
•ocketed  In  a  tianarenelj  atyaatable  rest. 

Piv'ot-tooth.  (DciUal.)  An  artificial  crown  at- 
tached to  the  root  of  a  natural  tooth  by  a  dowel-pin 
of  wood  or  metal  occupying  the  nerve-canal,  which 
is  enlarged  by  a  broach  for  uiat  purpose. 

FWot-tran'som.  (Ordnance.)  The  front  mem- 
ber of  the  chassis. 

Fix.  {Coining.)  A  box  in  which  are  placed  sam- 
ples of  coin  for  assay.  Pyx.  See  CoiNiifo  ;  'Rem- 
edy. 

Plaoe-briok.  A  name  given  in  England  to  the 
imperfectly  burned  bricks  at  the  outer  part  of  a  kiln 
or  clamp.  They  are  inferior  in  hardnesn  and  dura- 
bility. CaXled.a,]aopecki7ig-brick,9andal-brick,aa7Tiel- 
brick. 

Pla-oen'ta-^or'oepa.  (Surgical.)  A  forceps  for 
grasping  and  extracting  the  afterbirth. 

Pla-oen'ta-hook.   (Surgical.)   A  small,  round 


pointed  hook  with  ebony  handle,  used  in  obstetrics, 
to  Extract  the  afterbirth. 

Flaofr-Ol-amu.  (Forti^ficaiion.)  Enlargements 
in  the  salient  and  reentering  angles  of  the  covered 
loay,  and  serving  for  the  occupation  of  the  troop* 
who  defend  it.    See  Bastion. 

Flald.  (Fabric.)  Goods  of  any  quality 
or  material  whose  pattern  cousists  of  van- 
4iiL->  I'uluii-J  liLii-a  or  stripes  in  the  warp  and 
tu  the  wt'ft.  i^olored  in  the  wool  or  thmd, 
iiud  repreAeiitiDg  the  Scotch  tartans  which 
ilisttn^iahed  tlie  clans. 

Pliny  states  that  to  divide  by 
.sijiinres  in  weaving  came  from 
tlif  (!au1s. 
Plain-back.  (JVeaving.)  a. 
The  ground  on  which  the 
nap  or  pile  is  raised. 
b.  Bombazette. 
Flaln  Cloth.  (Rtb' 
Tic.)   Not  twilled. 

Flaln-com'paia.  A 
simple  form  of  the  sur- 
veyor's instniment  It 
has  a  needle  about  six 
inches  long,  a  graduated 
circle,  main  plate,  levels 
and  sights,  and  is  placed  upon  the  brass  head  of  the 
Jacob-staff, 

The  compaaa-drcle  U  divided  to  balf-drgreca  on  Ita  opper 
Ihce,  the  whole  degree  mariu  bdng  alao  cut  down  on  the  Indda 
clrciuuiereDce,  and  la  flgored  from  0  to  90  on  each  aide  of  tha 
center  or  "  line  of  Mroa." 

The  aighta.  or  atandarda,  have  fine  aljta  cut  throngfa  Beailj 
their  whole  length,  tenninated  at  Intorvala  bj  larp  firm^iT 

Fig.  8778. 


Pteiit-Cbmpau. 

apertona  thnmgh  which  tha  otOnot  slgfated  upon  ta  ncn  read- 
II J  found. 

The  right  and  IfA  hand  edges  of  the  alghta  have  mpeeUvely 
an  eye-puce,  and  a  Mriea  of  divlaloni.b]'  which  anglea  of  eleva- 
tion and  depreaalon,  for  a  range  of  about  twenty  Jegrwa  each 
way,  can  be  taken  with  conaUeiable  accuracy.  TUa  arranj*- 
ment  la  termed  a  uatgtnt-taUt,  the  divided  earn  of  the  north 
eight  being  taogeuta  to  aegnwnta  of  clrclea  having  their  cental 
at  the  eye-pleeea  and  thefr  polnta  of  contKt  with  Um  tanciat 
lluea  at  the  aero  divlalona  of  the  acala. 

Flain-gauxe.    (Weaving.)    Woiked  without 

flowers. 

Flain-mold'lng.   (Joinery.)   Holding  of  irhich 
the  surfaces  are  plane  figures. 
Plait    1.  Braid. 

2.  A  flat  fold  in  a  garment,  as  on  a  ahirt-bosom. 

3.  Straw>plait  is  made  in  vsrioos  ways,  and  after 
a  variety  of  patterns,  known  by  the  name  of  the  place 
whence  it  is  brought,  as  Leghorn,  Tutean,  Dwuta- 
ble  ;  or  by  the  number  of  strands,  as  aevtm,  double- 
seven;  or  by  other  characteristics,  as  eplU,  vandykt, 
open,  etc. 

The  straws  are  carefully  selected,  cut  into  equal 
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leDgtha,  bleached  by  exposure  to  sulphur  fumes, 
split  lengthwise,  and  plaited  together,  according  to 
the  taste  and  the  market. 

The  Leghorn,  for  instance,  is  a  13  plait,  6  straws 
being  turned  to  the  left  and  7  to  the  right,  so  as  to 
cross  each  other  at  right  angles  ;  the  outer  one  of 
the  seven  is  turned  down,  under  two,  over  two,  and 
under  two  ;  the  outer  straw  on  the  other  side,  which 
now  has  seven,  is  nezt  turned  down,  passing  below, 
above,  and  below,  in  the  same  manner. 

Straw  is  split  by  a  wire  whiuh  has  a  series  of 
sharp  edges  equal  in  number  to  the  number  of  splits 
into  which  it  is  desired  to  divide  the  straw.  The 
aJips  are  softened  in  water  to  render  them  pliable  in 
plaiting.  The  plait  is  flattened  between  wooden 
rollers. 

4.  {Namiieal.}  Strands  of  rope-yarn  twisted  into 
foxoy  or  braided  into  mnnU. 

Plait'ed  Rope.  A  flat  rope  made  by  plaiting 
instead  of  twisting.  Semnil. 

Flaifing.  1.  {Hat-makmg.')  The  interweaving 
of  the  felted  hairs,  forming  a  hat-body  by  means  of 
TO-easare,  motion,  moisture,  and  heab  Also  called 
Habsekiho  (which  see). 

2.  Interweaving  of  strands  to  form  a  flat  rope  or 
braid. 

Flalf Ing-at-tach'ment  for  SeWlng-ma- 
obluea'.  A  plait  is  a  flattened  gather  or  fold.  Of 
the  numerous  plait- 
ing and  tucking  de-  Ig-  877B. 
vices  an  example  may 
be  given.  A  gage- 
plate  0  is  secured  to 
the  hinged  handle  B, 
and  has  an  extension 
which  guides  the 
cloth.  Whenoperat- 


vertical  sections 
in  planes  parallel 
to  the  vertical  lon- 

?'tudinal  section, 
he  shear-plan  is 
practically  a  side 
elevation  or  lon- 
gitudinal view. 

ft.  The  haXJ. 
breadth  plan  is 
practically  a  to]i 
view  of  one  half 
of  the  vessel,  di- 
vided vertically 
and  longitudinal- 
ly in  thtiline  of  its 
keel.  Itisa|>ten 
in  the  more  re- 
stricted sense. 

c  The  boify- 
plan  is  an  end 
elevation,  show- 
ing the  waier- 
lines,  buttock  and 


Fig.  8780. 


ftn^a  CoUagt. 


/I 

J 

1 

■flBg8!3= 

Bt.  JoMi  TSuktr. 

ing,  the  gage-plate  rests  upon  the  cloth  and  pushes 
it  against  a  shoulder,  above  which  the  folding- 
^te  D  is  soured.  An  adjustable  gnide  /  causes 
the  tack  which  is  just  formed  to  be  fed  in  a  line 
parallel  to  the  plait  which  is  being  stitched. 

nan.  A  map  or  representation  ot  a  building  or 
machine  on  a  given  plane.  A  horizontal  section  at 
a  specified  level. 

1.  In  architectural  drawing  the  term  is  applied 
either  to  a  ground  plan,  the  orthography,  or  to  a 
horizontal  section  at  a  given  hig^t,  say  one  of  fioors 
or  stories. 

In  the  geometrieal  plan,  the  parte  are  rqirescmted 
in  their  natnral  proportions. 

In  the  per^ptetive  plan,  th^  lines  follow  the  mles 
of  perapectiTe,  redndng  the  nzes  of  more  distant 
parts. 

Other  views  are  elevaHotu,  end  or  aide,  and  aecHoiu; 
also  called  raited  plant. 

S.  In  ihipbuilaini^  the  tmn  i^tmis  of  mtm  gen- 
eml  i^iport,  and  we  mve — 

a.  The  ^tear-plan,  giving  the  lines  of  horizontal 
flections  at  different  highb^  as  well  as  the  bow  and 
buttock  lines,  which  represent  the  boondaries  of 


bow  lines,  diagonal  lines,  etc.    See  LlVX. 
Flan'oeer,    (/freAtteetore.)    A  Somr  (whioh 

see). 

PlanclL   An  iron  shoe  for  mules. 

Flan'chet  (Coini-ng.)  A  flat  disk  of 
metal  A  round  disk  of  metal  weighed  and 
tested  u  ft  planchet  ready  for  coining. 

The  strips  of  plate  !tom  which  plancheta 
have  been  removed  are  called  acisael. 

Plan-chette'.  1.  A  heart-shaped  piece 
of  board  mounted  on  thin  supports,  two  of 
which  are  casters,  and  one  a  pencil  which 
makes  marks  as  the  i>oard  is  pushed  under 
the  hands  of  the  person  or  persons  whose 
fingers  rest  upon  it  The  exact  cause  of 
its  motions  is  not  clearly  nnctentood,  as  a 
portion  seems  to  be  involnntaiy  on  the  part 
of  the  performers. 

Planchette  belongs  to  the  family  of  so- 
called  "spirit-manifestations,"  table-tip- 
pings,  etc.  These  and  similar  phenomena 
have  not  been  satisfactorily  explained; 
and  thus  far  they  seem  productive  of  more 
harm  than  good,  where  accepted  as  gen* 
nine  manifestations  of  diseoibodied  spir- 


FtandUttt. 


In  principle  it  is  as  old  as  the  hills.  The  Chinese 
know  all  about  it.  When  they  would  consult  a 
god,  they  set  before  the  image  a  platter  of  sand,  and 
two  men  grasp  one  leg  each  of  a  Y-shaped  piece  of 
wood,  the  point  of  which  rests  on  the  sand.  Ilie 
spirit  of  the  god  is  supposed  to  descend  and  more 
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th«  marker,  and  the  maiks  It  nukes  in  the  sand  are 
tmi slated  into  an  oracular  ansver  I 

White  the  pursuit  of  such  knowledge  has  heen 
the  destruction  of  the  religious  faith  of  thousaudE, 
and  while  the  pursuit  of  the  exact  and  Bpeculativc 
sciences  has,  in  many  cases,  crowded  out  all  beliel' 
in  the  sapemataral,  it  is  a  comfort  to  some  of  us  tu 
read  the  testimony  of  the  great  physicist  Faraday : 
"  I  have  never  seen  anything  incompatible  between 
these  things  of  man  which  can  be  known  by  the 
nurit  ^  man  which  is  within  him  and  those  higher 
things  concerning  his  future  which  be  cannot  Imow 
by  that  spirit." 

2.  A  circumferentor. 

Plane.  1.  {iVoodworking.)  A  carjwnter's  cut- 
ting and  surface-smoothing  tool,  of  which  there  are 
many  varieties,  called  from  some  peculiarity  of  con- 
■trnction  or  purpose. 

A  tool  having  a  bit-iron  set  in  a  flat-soled  atock, 
and  osed  for  smoothing  surfaces  by  taking  thin 
shavings  therefrom. 

The  W(  is  known  as  the  irm. 

The  iron  is  fastened  in  the  Mode  by  the  leedM, 
which  holds  it  to  the  slanting  sniface  known  as  the 
Ud.  The  abutment  is  the  shoulder,  between  which 
and  the  plane-bit  the  wedge  is  driven. 

The  bottom  of  the  ttock  is  the  aoU. 

The  toot  is  the  handle. 

'*  The  ■hArlngi  of  flr,  when  briiklj  planed,  alwaj*  vaA  apln 
drcle*  lik*  tba  toBdril*  of  the  Tine."  —  PLmr. 
TIm  plaiM  of  ttw  Komaiu  wu  known  u  runcina. 
11m  ispannt  pUoMue  inwU,  with  ilngle  Irani , — no  bandtea. 
The  planN  an  ihorter,  lighter,  and  tho  wood  >bml|ower  than 
oon,  belDg  genemllv  not  more  thaa  an  Inch  deep.  To  plane  a 
piece  Ot  wood  Misj  W  H  on  the  ground,  aquat  on  their  banu, 
IkM  It  (hat  with  tbrir  toea.  and  wort  the  plane  by  drawing  It 
wltll  both  banda  toward  thmn. 

flootaof  ^Ir  tools  appear  to  be  mere  ehlldren'a  toya;  tbr  In- 
ifaiiTii.  they  hare  a  niootblng-pUuie  two  and  one  hajf  Inchea 
lang,  ooe  Inab  broad,  and  halfaalnoh  ihkk. 

8T8S,a  abowa  a  flat  aoUd  plana  applied  to  a  ear*ed  exte- 
rior surftce ;  the  roiind- 
ng.8T83.  tng  can,  boweTer,  be 

eflbctf^l  mon:  ipaedllj' 
and  oonTenlently  by  the 
concave  plane  b.  The 
eompasi  -  plane  t  ii 
adapted  (or  curved  in- 
terior aurlkoea,  and  may 
be  uned  Ibr  forming 
curm  haflDB  a  greater 
radlua  than  Ita  aole.  d 
ie  a  plane  for  tbe  band- 
laiU  of  (taircaaea;  c, 
iipokeshaTe ;  /,  bench- 
plane  ;  K,  Mction  of  atock 
of  bench-plane  •,k,%,k,  I, 
m,  Mctlona  of  moldlng- 
planea. 
In  Fig.  8783,  a  ia  a 
Abmm  {Diagram  ahowing  the  Kinds).  Jack-plane ;  6,imoothlng- 

plane;  e,<f.double  plane- 
ban,  the  aborter  ta  termed  the  break-iron,  e  lllUBtratea  the 
aetfon  of  a  plane  in  which  the  mouth  has  become  much  worn : 
the  sba*lngt  are  comparatively  unbrokea,  and  the  Iron, 
splitting  the  flbeia,  does  not  glre  a  smootb  snrflice.  f, 
month  of  miur-ploio,  of  uuall  aperture,  (kced  with  meUl 
and  effecting  a  comparatively  xmooth  cut ;  this  object  is  better 
•Oaeted  by  tbe  double  plaoe-lron,  as  shown  at  g;  h.  fllllster; 
i,ptow. 

In  Smith  and  Carpenter's  piano  (>,  Fig.  ST84),  the  atock  Is 
■tUbned  by  an  upper  metallic  frame ;  the  plane-Iron  a  Is  held 
between  the  wedge  b  and  curred  branch  c,  and  is  adjoated  by  a 
tbumbaerew  d. 

Bnuu's  plane-atock  B  con»l«U  of  a  metallic  piece  a,  In  which 
the  bit  Is  secured  by  a  lerer  6  prorided  with  a  tbnmbacrew  ; 
ctured  arms  c  c,  to  which  the  fleilbte  sole  d  la  attached,  work 
In  alolB  at  the  ends  of  the  stock  ;  the  sole  mar  thus  be  adjusted 
to  say  desired  curve  within  certain  limits,  the  aims  being  se- 
«in«d  by  tlie  screws  e  e. 

The  stock  of  Duckel's  plane  C  is  made  in  two  parts,  pivoted 
together  at  a  tbraugh  metallic  guide-platea  on  each  aide.  A 
■priug  b  la  Interposed  between  the  two  parts  at  flront,  tfaelr  dia- 
tam  apart  brtng  regulated  by  the  aorew  c.  The  plane4ron  Is 
fissd  In  ttie  upper  part,  and  Is  caused  to  protrude  mon  or  less 
ftna  tbe  month,  according  to  the  downward  pressure  exerted 
1^  ttw  hand ;  the  depth  of       may  thus  be  varied  at  each . 


itnke,  aad  tbe  drag  of  tbe  bit  aa  tbe  plaaa  Is  drawn  baek  la 

fflsvsnlaA.   

Ad  Aaierfcan  pUoe,  patented  tai  1882,  has  a  tbninbsenw  <a 
Uw  top  Iron,  wfalcb  moves  ttn  latend  mm  txUnm  In  gromw  In 
Uw  ridai  of  the  plane.  The  ptana-bU  b*b«  a^Josta*  la  tfaa 


rig-  87U. 


PUatea, 


required  poaltlon,  ratatioa  of  tbe  tbwnbanww  HUi  lbs  toy 
plate,  iriikb  basis  against  tbe  Ut  ant  11  in  plam  wHtoot 
a  wMgs. 

The  fidlowlDg  are  the  dlmandons  of  aome  of  tfas  msse  i 
mon  varteUeaof  plansi:  — 


Iei«thbi 
IndMS. 

Width  In 
IndtM. 

Width  or 

Irooa. 

HodeUiw-ptas  

1-6 

*-2 

1:1' 

8|-8i 

8» 

» 

6  -Ki 

21 

81 -«l 

1»  -17 

24  -26 
28  -80 
ao  -73 

Jointer-plane  

The  angle  of  tbe  Ut  variea  with  tbe  woifc;  tho  hsidv  the 

wood  tbe  steeper  tbe  pitch. 

Common  pittk  Is  4£o,  and  luUf-fUA  Is  00*.  Tta«  an  otho- 
pitches  between  the  two.   See  PROH. 

See  nnder  Uie  fbUowlag  iMads:— 
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Aatnsd-nluM. 


BMd-plHM. 

Bapfh-plapffi 

Border  plaiM. 

Bnak-lroQ. 

Capping-plaiM. 

OupMit«ffis  plHtq. 

OonpiM-plutB. 

CoBean-idua. 

Coopu^  plua. 

Gom4»x|laii& 

Conioa-^BDa. 

Ooantar-dMCk. 

Coretta. 

CnUbv-plBM. 

CutUdK-thruat. 

DoTBtalL  box- plana. 

nUbtar. 

natfDHlaaa. 

V(n»-p«ua. 

■ttifcataff-piaiia. 

QcoorlnK-plaoa. 

Hand-nU  plaoa. 

HoUom  104  muda. 

HoUow-MBh  plana. 

Howd. 

lOa^kna. 

iB-ahnai 

Jadc^laaa. 

Jotaar'a  plana. 

Jitetar. 

JoinUn^plana* 

Lamb'a-longae. 

Long-piano. 

Uatchlog-plaaa. 

HeMl-plMM. 

Uitor-plJMW. 

Modelfni-^aoe. 

Utddlnc-phuia. 

Ogaa-piaaa. 


Oranha**. 

Orolo-plaaa. 

Panel-plana. 

Panel-plow. 

Ptetot-nutar. 

PlBiia<nkla. 

Plaae-iron. 

PUoo-table. 

Plow. 

Quorter-rooitd. 

QulrUng-plaiie. 

JUbbet-pfauta. 

Keed-plane. 

Reght. 

Koundlng-plana. 

Boond-noaa  plaD» 

Boater. 

Saah-mUatar. 

Saah-pUne. 

ScabDoard-pluta. 

Soia^ng-plane. 

8bo«>Uiis-plana. 

ade-aUbtw. 

Stda-plane. 

8id»«abbat  pUaa. 

Sld»«aand  plana. 

BldMBlpa. 

aiai^  BDd  thna  raad  plaaaa. 
Bka«>plBna. 
BkavAbbet  plaoa. 
aiat-pkaa. 
SUtUaC^aaa. 
Bmootning-plane. 
8nlpe-Mll  ^aaa. 
8plbt-p- 


Bpoat-plaae. 

8qiian4«bbal  plane. 

Btoek-dmva. 

Bun-plane. 

Table  plaM. 

Tongnjng-plana. 

Toowilng-p^^nft , 

mtehat. 


2.  A  fltnight  sarfacfl  ;  a  "true  plane  "us  cage 
or  test  of  flatness.  The  *'  true  "  idanes  exhibited  by 
WMtworth  at  the  Paris  Exposition  were  polished 
metallic  surfaces  of  100  inches  area.  These  were 
prepared  in  triplets,  to  avoid  the  error  which  may 
occar,  as,  when  ground  together,  one  might  become 
convex  and  the  other  concave,  but  a  third  wmld  not 
possibly  fit  both  unless  they  were  all  correct.  The 
error  m  said  not  to  have  exceeded  the  TouAinnith  of 
an  inch.  One  slidea  over  the  other  as  freely  aa  u]x>n 
ice,  until,  by  pressure,  the  film  of  air  is  removed, 
and  then  the  adherence  ia  so  strong  that  one  is  read- 
ily lifted  by  the  other.    See  Plakb-sdrpaoe. 

3.  (Fortificaiion.)  Plane  of  defilade;  a  plane 
passing  through  the  crest  of  a  work  parallel  to  the 
plane  of  site. 

Flane  of  site  ;  the  general  level  of  the  work,  hori- 
zontal or  inclined. 

Plane-aah'Iar.  {Maamry.)  Ashlar  with  smooth- 
worked  face. 

Plane-bit  The  cutter  of  a  plane  ;  generally 
termed  the  plane-iron.  The  cutting-edges  of  plane- 
irons  are  generally  a  right  line,  but,  for  aome  pur- 
poses, they  are  made  with  rectangular  or  curved 
grooves.  They  are  set  in  the  stock  at  various  angles 
with  the  sole,  45°  being  termed  eommm pitch:  this 
is  employed  in  bench-planes  for  soft  woods ;  50°, 
York  pilch,  for  mahogany  and  hard  woods ;  SS", 
middle  pilch,  is  used  in  molding-planes  for  so^ 
woods,  and  smoothing- planea  for  malKwany  and  hard 
woods ;  60",  hal  f  pitch,  in  molding-planes  for  hard 
woods.  The  iron  rests  on  the  bed^  and  is  held  be- 
tween this  and  the  abutment  by  a  wedge  which 
adjusts  its  projection  beyond  the  mouth.  In  metal- 
workers' planes  the  iron  is  set  at  an  angle  of  70°  or 
80° ;  it  is  adjusted  by  a  vertical  screw,  and  ah  end 
screw  and  block  is  snbstituted  for  the  wedge  ;  its 
face  ia  frequently  grooved,  giving  a  greater  penetra- 


tion, the  smoothing  being  afterward  effected  by  a 
plane  with  a  narrow  bit. 

Double  irons  are  generally  employed  in  the  better 
class  of  planes  ;  the  upper,  called  the  breai-iron, 
does  not  cut,  but  breaks  the  shaving,  allowing  the 
lower  bit  to  effect  a  smooth-catting  action  wiuoot 
splitting  the  wood. 

The  scraping-plane,  having  its  bit  perpendicular 
or  nearly  so,  is  also  employed  on  hud  wood  and 
ivory  ;  with  its  edges  serrated,  snch  a  plane  is  used 
by  cabinet-makers  for  roughing  veneers  and  the  sur- 
faces to  which  they  are  glued. 

The  width  of  plane-irons  varies  according  to  kind. 

HodellDg-plBBes   >/,i,-l|  Inclias. 

Smoothlng-plaaH   !<  -  2|  " 

RabbeUplanaa  1-2  " 

Jaokrplanca   2  -2|  " 

Panel-planes   2(  " 

Trrlng-plaoaa  -.-   2|  -2| 

Long-planea   2|  " 

Jolntor-plBiMB   A  " 

jCoiver'i Jdntar-^aoea   ok-Vk  " 


An  ac^uataUe  attach- 


Plane-guide.  {Jt^aury.) 
meat  used  in  bevel- 
ing the  edges  or 
ends  of  plank. 
WoodviUe's  (Fig. 
3785)  is  secured  to 
the  stock  A  by[ 
screws  D,  passing  \ 
through  slots  in ' 
the  plate  B  hinged 
to  the  plate  O, 
which  rests  on  the 
face  of  the  board  ; 
the  desired  incli- 
nation is  given  to 
the  sole  of  the 
plane  b^  the  screw 
2r working  through 
the  thre^ed  nut 
I,  and  held  by  the 
jam-nut  J  K. 

Plane-4'roiL  The  cntting-iron  inserted  in  a 
plane-stock  and  fastened  by  a  wedge.    Kamea  il^ 

ilicate  atnicture  or   

function,  as —  .  i        u  Wg.  tt7tk> 

Doable  plan»-lmn. 
Break-Iron. 
Top  plana-lron. 
Roaad-noee  plane-iron. 
Toothed  plane-Iron. 
Smoothing  plane-Iron. 
Sao  Pi.u(i ;  pLAim-BiT. 

^lan'er.  {Print- 
ing.) Awoodenblock 
used  to  even  the  face 
of  a  form  of  type  be- 
foreprinting;  the  top 
nsu^ly  covered  with 
leather  to  deaden  die 
blow  of  the  mallet. 

Ptan'er-bar.  A 
device  attached  to  a 
planer  for  the  purpose 
of  effecting  in  part 
the  work  of  a  slotting 
or  shaping  machine. 
Shaw's  (Fig.  3787)  consists  of  a  transverse  cylinder 
a  jonmaled  in  the  standards  hb;  the  bar  e  is  pir* 
oted  to  a  at  tl,  forming  a  universal  joint,  and  allow- 
ing the  tool  e  to  be  present^  in  any  direction,  within 
certain  limits,  to  the  work  on  the  bed  beneath.  At 
/  is  a  pivoted  box,  which  is  fastened  by  a  pin  to  the 
tool-post  and  carriage,  in  the  feed-motion  of  which 
the  tool  e  consequently  participates.   The  illastnt- 


j(,  plane-Iron.  C,i»^. 
0,coaplli«Hwi«w;  aalot 
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Fig.  J 


A  horn  ia  a  projecting  pi«ce  at  the  fan 
end. 

A  AajidU  or  toot  u  at  the  rear  end,  to 
posh  by. 

Plano-Bnx'faoe.  Planfr«iirface6Krepn>* 

daced  by  the  planing-machine,  by  tlie  tile, 
and  by  grinding,  using  on  abradant. 

Fig.  3780. 


.tion  shows  the  tool  operating  on  the  interior  of  a 
laive  canting. 

Flan'er-cen'teiB.  Devices  similar  to  lathe-cen- 
ters for  supporting  small  work  on  the  bed  of  a 
planing-mnchine.  One  of  the  two  (<(  h,  Fig.  37SS) 
IS  provided  with  a  womi  and  worm-wheel,  by  which 
the  work  may  be  rotated,  so  as  to  present  each  face 

Pig.  8788. 


Flaiur-CtnterM. 

in  succession  to  the  cntter  e;  the  other  hits  an  in- 
clined plane,  by  which  the  slope  of  the  work  is  regu- 
lated 80  OS  to  ^ve  a  taiior,  if  miuired. 

Plane-Stock.  {Jninery.)  Tlie  body  of  the  olane 
in  which  the  iron  ia  fitted.    See  Plane. 

The  mh  or  fncc  is  the  flat  lower  surface. 

The  iron  is  the  cnttinfj^piece. 

The  vvifge  holds  the  iron  upon  the  slanting  por- 
tion, CJilled  the  bed. 

The  plane-iron  pro)Pctt  through  the  ttux^/A,  through 
which  al.so  pass  the.  shavings. 


Tor  the  purpot  of  tftI- 
fflng  their  aeearmej,  the 
plaitomtltr  mc  d«TiMd  by 
Whitvortb.  Tbl*  fs  ap- 
plied to  the  bee  of  the  m- 
ticle, prcrloiulj' brougbtio  , 
mn  kpproxlmatclj  tme  mr- 

ftud  thinly  CMtrd  trith  ml- 
lead  la  oU,  wblch  will  be  truiftferred, 
in  tboM  pKita  which  are  too  high, 
to  the  planomeler-  Tbe«e  miut  be 
reduced  by  filing  or  grinding  until 
Ibe  lurikce  of  the  worii  coiDrMeii  in 
every  part  with  that  of  the  plaaome- 
t«r ;  this  is  [bo  we  vbeo  the  pig- 
ment la  tranfferred  equally  to  the 
bee  of  the  trftinft-pIaiM. 

In  Fig.  8789,aT«pment«  this  la. 
■trutnenL  Ita  bark  it  strengthened 
b7  rlba,  whkh  hare  three  tret,  h> 
that  tt  nwy  reat  «Teo  on  the  table 
or  wori(-beD(^h- 

6  la  a  Btialght-edge,  fimllarlT 
ttilfcned  by  Tcrtlcal  and  diagonal 
flanges  extencUng  from  one  to  the 
other  of  Ita  paiallel  ildea. 

c  c  are  angle- platee,  made  to  form 
a  true  right  angto  at  tfae  edge*  and  ends,  so  that  by  plidng  the 
work  OD  a  rurthce-plate,  lis  exirnial  angles  may  be  tested. 

l«  a  iquare  with  wide  ficej,  and  having  bnu-ee  fet  it  aoglca 
of  60°  and  4C'',  respectively.  The  ttajm  e  f  may  be  irt  so  *^  to 
project  beyond  the  square,  and  be  applied  to  tbe  edge  of  the 
nork,  or  turned  out  of  the  way,  leavuijg  the  aide  of  the  fqoare 
Hal.    A  planomiler. 

Plaa^-ta'ble.  An  ancient  inatmment  for  takiDi; 
nnglt^s  in  mapping.  The  ronnd  table  a  is  adaptf^l  to 
receive  sheets  of  pap«-r,  and  has  a  marginal,  gyaJa- 
ated  circle.    Over  the  center  of  the  table  an  alidade 
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is  pivoted,  one  side  of  the  alidade  intersectiDg  the 
center  and  reaching  to  the  marginal  graduations. 
The  telescope  being  directed  in  turn  to  the  different 
olgeets  to  be  obeeired,  a  line  is  drawn  on  the  taUe 
which  represents  the  direction  to  the  said  objects 
from  this  staUon.  Another  station  is  then  selected, 
and  the  distance  between  the  two  carefully  measured. 
The  telescope  is  then  pointed  to  the  same  objects  in 
turn  from  the  new  station,  and  the  lines  of  direction 
marked  on  another  sheet  of  paper.  The  two  trian- 
golations  being  placed  on  a  plottiog-table  at  the 
proper  distance  between  stations,  on  the  required 
scale,  the  lines  of  direction  from  each  station  are 
prolonged,  and  their  intersections  give  the  angles, 
,as  ID  6gure  b,  which  is  supposed  to  oe  a  fort  whose 
angles  are  all  dlstinguisliable  objects,  and  whose  side^ 
are  straight  lines  between  the  said  angles. 

Wilnlemuii>'s  plane-table  b  a  imdetloal  Inatrainetit  count- 
ing of  two  mkin  parte:  (1.)  The  motion  voiles  on  a  tripod,  in- 
cluding leniing-Acrem  and  a  horizontal  tnoTement,  with  clamp 
and  tangent,  abon  which  is  Ctstenad  Jovn  the  diawing-board, 
vhkh  reedTcs  the  paper.  (2.)  On  thia  la  placed  the  alidade, 
couisUng  of  a  broad  metallic  ruler  with  level,  an  upright  col- 
nmn,  near  the  middle,  cairjlDg  abore  a  telescope  on  a  horiiou- 
tal  aids,  so  u  to  have  a  Tertical  morement  of  about  S0°  each 
wmj  from  the  horiionta]  poRition.  The  tetexope  itself  is  accu- 
latel^  adjusted  parallel  to  the  ruler's  edge.  A  Tertical  divided 
arc  of  each  way,  with  vernier  nadlua  to  minutes,  it  com- 
nionir  added  for  determlDlng  altitude*.  The  plane-table  Is  used 
altogether  for  details  of  nirveyi,  mich  u  roada,  shore  Unea,  bor- 
ders of  forest,  hooMS,  etc.  It  differs  (Tom  all  other  InBtruinents 
in  the  reenlU  of  the  work,  that  It  produces  immediately  a  detail 
map  In  the  llelJ,  whilst  gi^ng  over  the  ground,  measnriag  dls- 
taocea,  and  triangulating  within  the  liniila  of  the  ilieet  oa  the 
board  acconUog  to  the  s^eof  redaction  required.  Atalamoler 
rod  or  chain  is  used  In  connection  with  It 

Plan'et-a'ri-um.  A  machine  for  exhibiting  the 
relative  uiotions  of  the  planets  and  their  positions  in 
respect  to  the  ma  and  one  another,  sometimes  rather 
absnrdly  called  an  orrery. 

A  plaoBtarium  made  b;  Qraham,  the  renowned  macbaitlolan 
and  watebmaker,  came  into  the  posneeaion  of  the  Eirl  of  Orrery 
and  obt^ned  celebrity.  It  received  its  name  from  Steele,  who 
wrote  a  dewription  of  It. 

Ttie  Brat  record. U  plnnelarium  was  made  bv  Archimedes, 
about  200  a  o.  It  must  have  been  couHtructed  alter  the  geo- 
centric eystem,  which  then  obtained, — the  earth  in  the  center, 
and  BO  on. 

A  plaiutarium  constructed  at  Florence  in  the  fifteenth  cen- 
tury is  described  In  a  letter  from  Angelo  PoUtlatM  to  bis  friend 
Fraoceeca  Ueia.  It  Ulustiated  tha  PtoteinUc  iTStem,  the  re- 
ceived theory  of  the  time. 

The  planetarium  of  Huygheng,  preserved  in  the  TlnivaTsitj 
of  Lejden,  showed  the  revolution  of  the  primatr  planets  about 
the  saa,  and  that  of  the  moon  round  the  earth,  performed  in 
Uw  exact  times  actually  occupied  In  those  moUotu.  The  orbits 
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of  the  planets  ara  Mtd  to  have  their  true  pro- 
portion*, eccentricities,  positionx,  and  obliq- 
uitlea  to  the  elliptic ;  and  by  this  machine, — 
as  a  diattngnisbed  author  obrerves,— as  by  a 


perpetaal  ephemeili,  the  sttoations,  eanJUDrtlona,  and  omort* 
tlotts  of  the  planets  for  any  time  may  be  accntately  detartniped. 

We  read  of  a  platulaHum  by  Watson.  In  1680,  and  aaotber 
constructed  by  Rowley,  1700,  fTom  the  plans  of  Qraham.  This 
was  the  one  referred  to  above  as  having  come  into  the  possas- 
ifcHi  of  the  Barl  of  Orrery,  and  is  slmlhtr  to  the  upper  one  In 
the  accompanying  Agoie. 

Sir  John  HeracheT  s«ya:  "As  to  getting  correct nottons on 
the  magnitudes  and  distances  of  the  planets  by  diawlng  circles 
on  paper,  or,  still  worse,  from  those  veiy  chlldlah  toys  called 
orreries,  It  la  out  of  the  question." 

With  neat  delbrsnce  to  the  dlstlngaisbed  Mtropomer,  w« 
must  Insist  upon  the  use  of  mrrerlM,  not  fbr  ibowfaig  munt 
tudes  and  dlabmcea,  but  for  exhl biting  the  lelatiosal  podaons 
and  explalnluK  oelsetW  ptwDOOieiia. 

Dr.  DeeagoBen  deaeribed  a  complete  ptmtUrnan  la  his 
"  Conrae  of  Bxperimental  PUkeopby,"  publUhed  in  1T84. 

A  very  ctxnpleta  appantus  of  the  kind  was  a  nlanetarinm 
shown  in  London  In  2791,  and  pnrehaicd  by  tbaEn^lahnmrn- 
ment  in  1798,  to  be  sent  ont  with  Lord  llacaxtav  on  hia  enn 
baaey  to  China,  as  a  present  to  the  empanr  of  tbe  Celestial 
Flowery  Land.  It  was  said  to  have  bera  ample  and  semn^ 
lously  correct.  Whether  the  BngUsb  and  French  maahed  it 
when  they  sacked  Pridn,  about  seventy  years  alterward,  we 
do  not  know. 

In  the  lower  planetarium  (Fig.  8T9I).  tbe  globe  representing 
the  ann  is  supported  on  a  centnl  sitaft,  around  which  are 
arranged  a  eeriea  of  ateevei,  conMpondlog  in  number  to  tha 
planets  of  llie  solar  ayslem.  Tbe  shaft  nipporting  tha  am  Is 
caused  to  rotate  In  a  time  relatlTdy  eorfespondlag  to  tin  diur- 
nal revointlon  of  that  tumloaiy,  and  the  sleeves  wbieb  carry 
the  tubes  sapportlDg  tbe  planets  are  also  reT<rived  In  Umsa  pnH 

Krtionate  to  their  revolutions  around  tlu  sun  by  wluelB  maah- 
j  with  geara  on  a  aliafl  within  the  caae  jf,  and  provided  with 
an  exterior  crank  by  which  it  is  turned.  Tlie  diumal  revohi- 
Uons  of  the  planeta  are  caused  by  berel-gearing  on  tha  sleevas 
Bud  on  rods  witbin  the  tutinlar  arma  above  mentioned,  whldk 
roda  also  carry  on  their  ends  gear*  for  earning  the  revolution  of 
the  satellltee  around  tbelr  primaries. 

Flan'et-gear.  {Gearing.)  That  in  which  one 
or  more  cog-wheels  besides  rotating  on  their  axes 
revolve  around  the  wheel  with  which  they  mesh. 
Id  the  example,  which  is  a  niechautcal  movement 
for  g^tining  speed  for  the  cutter-bar  of  a  harrester^ 
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the  inclosing  cylindrical  case  is  fixed  find  has  an  in- 
,side  gear.  A  plunet-wheel  on  nn  arm  turning  with 
the  axial  shaft  engages  the  inside  gear,  atid  also  a 
spar-wheel  upon  a  sleeve  turning  loosely  on  the  ax- 
ial shaft.  Tne  Ititter  sleeve  has  an  arm  carrying  a 
planet-wheel.  This  device  may  be  multiplied  to  any 
extent  to  convert  power  into  spped. 

Flane-tile.  A  flat  tile,  nbout  6|  x  lOJ  inches  and 
8  thick.  It  weighs  from  2  to  2J  jiounds.  It  is  lis- 
tened by  two  oalt-pins,  which  pfuss  through  holes 
rnaiit^  in  the  tiles  in  the  moltling.  Tiles  are  laid  to 
a,  6J-inch  gage  ;  740  cover  1  square,  t.  «.  lOx  10= 
100  square  feet.    A  CTYiw-n-tile. 

Plan'et-wheeL    The  exterior  revolving  wheel 
of  the  "sun  and  planet"  motion,  invent- 
ed liy  James  Watt.   So  called  from  its  ro-   Big.  8798. 
tation  around  another  gear-wlieel,  which 
is  termed  the  siin-ffear.    The  axis  of  the 
planet-gear  is  preserved  concentric  with  vT^iis^ 
the  axis  of  the  central  or  sun  wheel  bv  \Y[.-i>^'^i-y 
means  of  an  arm.     The  planet-wheel 
sometimes gears  with.an  internally  co^^  ttanH-ITkea. 
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wbeel,  and  may  be  driven  by  the  latter,  rolling 
around  inaide  the  larger  gear-wheel  instead  of  out- 
side! (See  EP1CTCLOIDA.L  Wheel  ;  Sun  and  Plan- 
KT  Motion.)  The  action  may  be  inverted,  the  larger 
wheel  driving  the  smaller  instead  of  being  driven 
by  it. 

Fla-nlm'e-ter.  An  instrument  for  ascertaining 
the  contents  of  irregular  plane  figures. 

Hon  than  tbirt]'  jean  ago,  OptrikoOir,  of  Bvnw,  Inventod 
Ml  inatnunwatof  tUadaKTiptfani,  which  hmdimI  to  fhlBU  all  the 
nqnlnoueiito  of  Uu  ewo ;  hot  Iti  eoM  and  Um  prmctioal  dUBcul- 
dM  nUwIlng  lu  OM  pravmM  Iti  gmiaral  >doptk>n. 

Hon  TBcea  tl; ,  Anular-Laflbn  ofSchoffhauMn  dariMd  a  ilmpler 
and  much  lew  coatlj  inatnunent  of  the  kind,  which  wh  ezhlh- 
llad  at  Um  Parli  XspoalUon  of  1B6T.  Th«  principle  of  oaeb  U 
amrly  Um  mmm,  tba  am  being  ineaannd  by  a  roller  of  flTen 
■urbee,  tb»  Dumber  of  reTolnwicu  of  whloh  an  indicated  bj  a 
dtak. 

Amaier'a  polar  plant  meter  hae  a  lUdlng  ann  a  and  a  plToted 
aim  t,  the  Jonnar  havlog  a  pin  Ibr  petwtrattng  the  paper,  and 


Ftanimttrr. 

tba  latter  a  tiadng-polnt.  The  ann  a  it  graduated  to  Indicate 
acrei,  eqaara  lochat,  and  iquara  het.  In  uie,  the  needle-point 
ie  preeeed  into  the  paper  Into  a  point  eltber  within  or  without 
the  tgan ;  the  arm  >  i«  edjiuted  by  alidlnf  In  or  out  until  tbe 
mark  Ibr  ecne,  Incbee,  or  fcet,  ae  maj  be  required,  correapondi 
with  a  mark  on  the  boK  r ;  the  traclog-polnt  U  mored  along  the 
ontlinea  of  the  figure  until  tbe  point  u  reached  at  which  it  wac 
■tarted.  If  the  itationarjr  ue«lle-polnt  were  placed  wlthonl  the 
figure,  the  readlogi  of  tbe  couDttnc- wheel  d  and  lodex-roUer  t, 
■ubtnicted  from  their  readlogs  at  the  commeDcement  of  tbe  op- 
eration and  moltiplied  by  tbe  IndlcaUon  to  which  tbe  alide  waa 
•etigive  the  area;  if  the  statlonar;  point  be  withoat  the  figure, 
a  number  opposite  tbe  Indication  on  tbe  slide  Is  added  to  the 
final  readings  on  tbe  wheels  d  e,  and  the  former  reading  lub- 
tiacted  tberefhHU ;  tbe  dlRerenoe  Is  Uien  multiplied,  aa  before. 

Other  plaainieters  luiTe  been  conitructed  by  Oeneial  Hoiln 
and  by  Hr.  Sang.    SomeUmea  called  a  platometer. 

Plan'ing-ma-cliine'.  1.  {fVood.)  A  machine 
for  truing  up  and  facing  boards  or  the  aides  of  tim- 
bers. When  it  also  works  the  edges,  it  is  known 
also  as  an  edger ;  when  the  edges  are  respectively 
tongued  and  grooved,  they  are  Known  as  Trvitehed, 
are  said  to  be  matched  up ;  when  the  stuff  is  molded 
or  dressed  to  ornamental  shajx',  the  machine  is  known 
aa  a  MoLDINO-MACHINE  (vbliicll  bi-e). 

Planing- mac  bines  for  ivci'Ki-Wi>rkiiiff  arc  of  thri'e 
general  kinds,  and  will  hi-  m^nliuiipil  ir  the  order 
of  their  invention,  not  of  ilif'ir  UM'fuliifSS. 

a.  The  redproeating  pIiii)iiij;  iti.Ti  liinii  was  inrent- 
ed  by  General  Bentham  in  17fll,  its  action  Mng 
based  upon  that  of  an  or<Iiii!iry  pliuic    Itliaul  n 
plane  or  stock  with  incliii  'il  l>tt^  fplnrc-iroTkN)  vrlikh 
reciprocated  on  ways,  pliiiiiii^  down  to'  n.  tliiikneiifi 
the  board  which  lay  upi^n  the  b^i  benrath,  the 
board  being  moved  forwfin  I  iifLer  fuch  ri^fiiprwation 
of  the  plane,  in  order 
to  expose  a  fresh  sur- 
face to  be  worked.  The 
plane-iron    was  the 
whole  width   of  the 
board,  and  slips  on 
the   bed  determined 
the  depth  of  penetra- 
tion.   The  plane  was 
moved  to  and  fro  by 
a  crank  ;  it  was  held 
down  to  its  work  by 


weights,  and  was  lifted  above  its  work  during  the 
back  stroke,  to  save  the  dulling  of  the  cutter. 

The  tcaleboard  plane  is  of  this  character,  and  it 
used  in  cutting  from  boards  or  balks  the  wide  chips 
used  in  making  some  descriptions  of  boxes,  for  ve- 
neer, and  for  other  purposes.  It  has  a  jdane-iron 
the  width  of  the  board,  and  the  protrusion  of  the 
iron  from  the  sole  of  tbe  plane  determines  the  thick- 
ness of  the  scale. 

Qeueral  Bamoel  Bentham'a  name  la  preeminent  In  4he  history 
of  macblnee  for  working  wood-   See  WooD-woKznrs  MArnnits. 

This  plan  haa  been  again  and  again  tried,  bnt  baa  not  mc- 
ceeded.  It  waa  ptubabUr  the  laature  of  Hatton'a  irianlng^aa- 
cblne,  English  patent,  1776. 

It  appears  tliat  subeeqnently  Ijeneral  Bentbam  (brother  of 
Jeremy)  made  moldin^-machlnea  with  rotary  cutters,  and  alw 
planlng-machiaea  to  dnM  both  abtaa  at  once-  , 

b.  The  transverx  planing-machine  was  invented 
and  patented  by  Bramah,  in  1802.  It  haa  a  hori- 
zontal roughing-wheel  armed  with  gouges,  followed 
by  plsne-irons  for  finishing.  It  is  known  also  by  the 
name  of  the  Daniels  planing-maehine. 

A,  Pig.  8796,  U  a  view  of  a  maehine  of  tUa  kind  by  Bleharti 
of  Philadelphia.  Aa  shown,  it  Is  eepedally  adapted  Ibr  pattm 
andcar  shops;  is  wholly  of  metal,  InelmUng  the  caarkn,  which 
Is  pkned  trae,moTea  on  antMHotton  raUars,  and  Is  prorided  with 
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TrmuwrM  naiwr. ' 

end  and  aide  clampa  that  will  bdd  piece*  15  Inches  wide,  8 
inchce  thick,  and  6  or  more  bet  In  length, or  as  nnaU  aa  1  Inch 
(■quare.    See  aleo  TaAHSTiasE  PuNCB. 

The  clamps  and  all  the  adjustments  are  so  arranged  as  to  be 
instantly  changed  for  pieces  of  Tarlous  sIm.  The  feeding  more- 
ment  Is  perfoimed  by  hand.  This  admits  of  a  rapid  manlpol^ 
Uon  of  the  machine,  tnodiflce  the  fM  to  suit  the  work,  *ai 
allows  the  opentor  to  fisei  the  acUon  of  tbe  cutten.  nw  dilr- 


Digitized  by 


Google 


PLANING-MACHINE. 


1729 


PLANING-MACHINK 


loK-pallera  on  b«  MniQBed  m  thkt  the  mtctalM  will  sUod 
eiUier  pmnJlel  with  or  tnmsrerM  to  tbe  lliie-«b«n  ;  >  oountar- 
atuJt  beiuK  required  in  the  6nt  cmo.  The  cutter-bml  U  of 
wrouKhl-Iran,  the  Bpindle  of  ateel,  and  the  beculDKs  of  bnaa. 
The  fruolug,  being  opeo  oa  the  (VoDt,  euy  ucgbb  to  the 

cutters,  uid  kdmita  pteoes  of  may  width.  Tlie  uperetor  la  pro- 
tected by  an  iron  ableld  in  tnnt  of  the  cutten. 

In  Branuh'a  nuchine,  u  used  Id  the  gun-carriage  depait- 
mant  of  Wooiwlcti  Ancnal,  Bngland,  the  bo*nla  paued  beneath 
a  dlak-wheel  which  rotated  on  a  Tertteal  apiodle,  Kiid  bul  28 
gougn  and  2  plaoe-iraaa  on  Ita  lower  Ikce.  The  lumber  trar- 
ened  on  dtber  of  two  bedi,  one  on  each  aide  of  the  spindle,  the 
Eanl  being  by  ineRna  of  a  contlnuoua  chain  which  pwed  over 
puileya  at  the  enda  of  the  tncka.  Ttie  euttei>«lieel  waa  large, 
and  reTDt*ed  90  Umee  In  a  minute. 

Fig.  379d  la  a  rlew  of  the  Daniels  pUnlng-maohliM),  made  by 
Fay  ft  Co.,  Clnclnnatt,  Ohio.    Inatead  of  the  vbml  with  28 

Stugee  and  2  double-lrona  of  the  original 
ramah,  it  haa  a  pair  of  imu,  each  carry- 
ing *  cutter.  The  timber  to  be  dreenod  la 
dogged  to  a  alidlng  carriage,  the  (bed  belDg 
antooiatle  and  adjuatahle  an  hi  rwtv.  Tiio 
CuttnUdilTenhyabandupiin>  Mk  mllrnm 
theTerUoalahaftof  thecuttar;  ciiU  iiurilim 
of  the  machine  being  Ina  gato,  nhliJi  Jt>H  n 
Tertlcai  adjaatment  In  the  ■laTiiLirLr'  i^i  Uk- 
f>iknie,ao  aa  to  determine  the  Ibiv\  du  wiiluh 
tba  enttor  ahall  work. 

e.  Hiie  q/Under  planin^-miicJ'inf. 
This  is  now  the  uauul  uiAi'liitii^.  It 
has  cutters  on  a  drum  rot-itin;: 
hori2oDt8l  axis  over  the  iKJiinl  whh  h 
passeA  beneath.    The  icuUcr-iliinji 
IS  the  width  of  the  board,  and  mn) 
•  be  repeated  under- 
neath and  at  the 
ed^B,  80  OS  to  plane 
top,  bottom,  and 
ed^^  simultane- 
ously,    lu  some 
cases,   the  board 
travels  on  ita  edge. 

An  early  form  of  thia 
waa  Uuir'a  pUnlng- 
machlue  for  fHcing 
floorlng-boarda.  It  had 
rotary  cntb^re  aboTe 
and  below,  two  oblique 
Bud  cutter*  to  amooth 
the  ftcea,  two  cutleta 
to  make  the  8lde«  par- 
allel, and  two  otben  to 
■sake  the  rabbeta  which 
fijrm  a  tongue. 

The  Woodwortb  planlng-macbine,  patented  in  1S28  and  twlc« 
extended,  becatoe  an  odioua  monopoly,  and  did  much  to  dl»- 
mdlt  the  patent  lyatem.  It  clalmml  Ihe  combination  of  cut- 
ting-eyllnden  and  fijedlng-rolla.  t'utting-cyllnili-rB  wero  owil 
by  Bentham  thirty-fl«e  years  before,  and  rollers  Ibr  feeding 
lumber  to  circular  aaws  were  deacrlbod  in  Uammond'a  Engllah 
patent,  IS  11. 

Kieharda'a  roller-Ibediag  planing-mnrhlno  (B,  Fig.  37B5)  b  a 
■mall  machine  of  the  cylinder  clujM<,adiipU-d  for  preparlni;  lum- 
ber for  pattem-uiakers  and  otbuni.  Aa  Hhown,  It  Is  conatrurted 
to  iilane  from  1  to  6  inchee  thick  and  20  Inches  wide ;  haa  a 
wruught-lron  euttini^-cy  Under,  wrought-lron  fMdiDg-rolleni,and 
cylinder-bearings  of  brasa. 

The  planing-machlne  (Fig.  8797)  may  be  taken  aa  an  eum- 

Flg.  8797. 


pie  of  Ita  claas.  It  haa  an  iron  fVame,  will  plane  24  Inchea  wide, 
and  match  up  to  12  Incbea,  It  haa  a  three-knife  at«eMlppeil 
cylinder  for  facing,  and  triple-aidBd  gun-metal  matcher-heiula. 
It  plaoee  up  to  4  mcbe*  Ibkk. 

Thin  form  of  plauing-macbine,  with  peculiarly  sb^nd  cntten, 
conatltutoa  a  MoLDUia-iuciuiik  (which  we). 

The  oidaidc  molding-machine  is  one  in  which  the 
head  overhangs  the  bearing. 

The  inside  molding-machine  has  ita  cutter-head 
between  beunngs. 

Fig.  Is  a  riew  of  Richards'B  planing-machlne  for  ilmaliiu, 
to  ahape  and  dirncnaloiin,  timbers  for  cars,  machines,  bridges, 
etc.  It  planea  true  and  out  of  wind  tbreu  aides  at  a  time,  the 
worfclDg  aide  being  pruTiouiily  dreiwod  to  tio  upon  the  carriage 
of  tlus  machine.    It  lias  a  croaa  cyUuder«uU«r  for  the  tap>  and 

Fig.  S79B. 


Oimeiuion  Flaning-MatMine. 


two  Tertlcal  cutten  for  the  aldH>,  with  In  aud  ant  adjuatment 
for  the  latter  and  up  and  down  adjustment  tbr  the  fortner.ao  aa 
to  dreea  to  any  within  the  dhneualoDa  tbr  which  it  ia  ooo- 
atmcted. 

2.  {MeUil-vxnrhing.)  A  machine  in  which  »  me- 
tallic object  dogged  to  a  traveniing-talile  is  moved 
against  a  relatively  fixed  cutter.  In  practice,  the 
cutter  is  adjusted  in  a  stock,  and  is  usually  fed 
automatically  Iwtween  strokes. 

The  earlfent  machine  for  planing  metal  wu  Inrented  by 
Joeeph  Hoion,  and  dearrlbed  and  llluatrated  M  pagee  206 
and  216  In  "  Mechanlck  Exerdraii,  or  the  Doctrine  of  Haody 
Worsts,''  publlabed  In  London,  Ifl&l.  The  metal-planing  mi^ 
chine  waa  iiubi>cquent  to  the  lathe,  aod  would  appear  by  thla 
invention  to  have  grown  out  of  It. 

The  machine  waa  employed  for  planing  braaa  moidlnga,  and 
conalsted  of  a  rsTolTlng  cutter  and  on  adjustable  guide  or  table, 
alongwhichuie  bar  or  bnM 
to  be  planed  waa  drawn  by 
theoperator.  Themachlne 
appears  to  have  been  eo  tlre- 
ly  soFeerafhl  for  the  purpoae 
Intended.  Thle  waa  the 
original  miUina-madiitu. 

As  In  the  case  of  ao  many 
important  Inrentlona, how- 
ever, but  little  progresi  wm 
made  for  a  while,  and  the 
original  InTcntion  and  In- 
ventor were  almnut  forgot- 
ten, when,  nearly  a  cen- 
tury alter  Moion,  the  ne- 
CMsltiesorthe  llniM  caused 
tberecUal  of  the  Inrentlon 
to  bemade  with  apedai  ref- 
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«ranee  to  Iron.  Id  the  jtn  1761,  th«  engloeer  of  the  M&rlj 
Wftter-lforks  on  the  3o)ne,  Fnuice,eontrlTeil  mnd  put  In  execu- 
tion A  machine  for  planing  out  the  wniuKbt-lron  pump-lMUTcls 
employed  in  that  nork.  (See  page  454,  plUe  46,  In  Buchanan'! 
"Pnctical  Esnya,"  publiibod  1841.)  This  Is  believed  to  have 
been  the  Htst  Instance  In  whlrh  Iron  was  redacod  to  a  plane 
mrbce  without  chlpidng  or  filing. 

The  present  metal-pltLoing  macblne  Is  an  application  of  the 
■Ude-reat,  which  was  InvontiMl  bv  Qcnenl  Sir  ttamucl  Bentbam 
•ad  dBwribed  In  bis  patent  of  li9& 

The  ploning-machlne  Olipensea,  to  a  great  eitent,  Vlth  chip- 
ping and  filing,  and  is  at  the  bottom  of  all  auceceKfUl  flttiog  of 
maeninery.  It  Is  next  in  importaDce  to  the  latbe,  and  has, 
■htoe  Its  Invendon,  about  18)4,  been  much  modified  and  im- 
prored.  If  nae  baa  eflbctedacomplete  change  In  the  mannftc- 
cure  of  tools  and  machinery  of  erery  claM.and  has  made  poa- 
■ible  the  construction  of  many  woifcs  which  eonld  banUy 
otherwine  have  been  attempted. 

lo  Ita  Invendon  we  find  crndita  to  Clenwnta  of  London,  who 
mea  workman  In  Biamah's  shop ;  to  Fosof  Derby, and  taRol>- 
ert*  and  Rennleoribuiehestet.  Bmnah,  It  appears,  employed, 
in  1811,  the  rerolvlDg  cutter  to  plane  Iron,  thns  adapting  to 
uetal  awtbimfirandbart  adapted  to  wood-working, and  which 
florftTM  In  oar  millin^-inaehinet,  now  so  mueh  and  deeerredly 
wtwanwl  Ctaneot,  prerbus  to  1S20,  made  a  planlng-macblne 
Ibr  planing  the  sidee  of  looms  and  the  triangular  bars  of  lathes. 
The  bed  moved  on  rollers,  and  the  tooU  cnt  both  w^a.  Much 
of  the  work  for  Babt>a(te'a  j»»i"iifttnj.in»phlti^  was  plaoed  on 
Olement's  machines,   fox  made  a  planlng-maohine,  in  1821,  to 

flane  the  caat  and  wrongbt  iron  ban  used  la  lace-niachineM. 
t  planed  ID  feet  6  inches,  22  Inches  la  width,  on  an  ohiect  not 
above  12  Inchea high.  Kannle.fail820,itappeiu«,hadaplaalng- 
inachlne  with  a  movable  bed  urged  by  an  aMllMa  ecnw  and 
nek  and  with  a  levolving  tool 

The  flrat  machines  were  moved  by  a  chain  winding  on  a  drnm  i 
lack  and  pinion,  and  eventually  the  scnw  arrangement,  were 
aobeUtnted. 

The  metal-planing  machine  of  Joeeph  Clement  of  London  is 
illustrated  and  described  on  psfo  157  et  teg., "Vol.  XLIX.,  "Be- 
port  of  Society  of  Arts  "  for  the  year  18Si.  The  inventor,  in 
nil  conunnnlcatkm  to  the  society,  says  that  he  aimed  to  do  with 
this  machine  for  straight  surfaces  all  that  the  lathe  was  made 
to  do  Ibr  round  snrfccea.  The  paring  or  cutting  toot  and  the 
•tuff  to  be  operated  npon  were  held  respectively,  aa  In  the 
lathe,  at  fixed  relative  dUtaneee  from  each  oUuy,  entirely  inde- 
pendent of  any  montb-pltce,  nich  aa  employed  in  the  plane 
pTMMr  or  carpenter's  plan*.  This  great  InvenfoD  Included  the 
iw£iroeatlng  bed,  guided  and  moved  horliontally  and  automat- 
ical^ with  a  greater  or  less  stroke.  It  Included  two  cuttera, 
c^aole  of  beug  directed  forward  and  backward  and  at  different 
elevaUona,  so  as  to  out  at  both  Ibrwaid  and  backward  strokes 
of  the  bed. 

The  cutter  or  cutter*  wan  fixed  In  a  lUde-bead,  and  by  suit- 
able guides,  Kiewa,  and  mechanical  connection  with  Uie  bod. 
<mn  ihlfted  aat(«MtiBaUr  at  the  end  of  ena?  Mmko,  and  Goald 
be  fed  downward  at  will,  (o  as  to  make  a  deeper  or  shallower 
eat. 

The  Guttera  could  be  canted  to  one  or  other  side  to  any  angle 
whatever,  so  as  to  plane  either  the  right  or  left  ride  of  the  stuff. 
Ina  word.lt  was  theplanlng'macbinoof  ourday.  Clement  wai 
a  worthypopll  of  the  illustrious  Joeeph  Biamoh. 

F^.  8799  is  a  side  elevation  of  a  solf-ectlng  p]aBfaig>mBBhlDB 
for  horiaoQtal,  vertical,  and  angolac  planing. 

a,  bed  and  standarda. 

6,  nilije^n-w. 

(,  tV(i-  tal-lf.  hnvlriii  ji  nut  {n-r.1  ihawa)  liitt- 
In^iiilo  till'  KM>-lL"r't'r^'».l<y  Wliick  it  k»  DieVcd 

ahxii;  ttiR  IhiI. 
(f,  Itii!  ilrivlr^^'-^iippanitua,  which,  Iqr  bidiig 

at  tlio  L'ii.i . ,f  I i,v        oat  oC ttw '«DflnB«o:K 
way. 

J  Il|itij;liw. 

!,  revvrvlrF)i:-tiK>l  to  piano  tmth  w^a. 
A,twatlmM,  trhlBhcBn  beOmdatHHdbl:-  . 


Self-Ading  naiiin^Madiim*, 


J,  torar  apoa  which  the  Btope  h  a«t 

*,  rod  and  >tnp  lever,  by  whteh  the  diMng^tmp  Is  ehlfted 
fWxn  one  pulley  to  another,  and  tliedliactloata  which  the  table 
e  movea  Is  changed. 

I,  band-puUeys  whteh  tnnnait  the  motion  of  the  lefor  j  to 


the  reversing-toot  at  the  same  time  aa  the  stmp  b  shifted,  and 
the  tool  Is  thus  made  to  tnm  at  each  end  of  the  woric.  The 
bend-pulleys  also  import  self-acting  moUoas  t«  the  tool  in  the 
tnnsverse,  vertical,  and  aogutar  dJrecikins,  as  nqulred. 

The  reciprocation  of  the  snpplementsury  tool-ftame  at  right 
angles  to  the  motion  of  the  table  gives  the  tTUEVcrse  rat.  Ttte 
angular  cut  is  given  by  the  eomUiiatloD  of  the  mottona,  tnne- 
veree  and  Imiglcudinal. 

The  same  general  anasgement  of  machine  with  a  find  tool, 
to  plane  only  one  way,  and  thedrivlng-appantas  tf,coa*tnict«d 
to  give  to  tbe  table  a  quick  ratnm-motkin.  Is  sometlmM  made. 
The  tables  of  machines  which  do  not  plana  above  two  feet  long 
are  moved  by  a  crank. 

Planlng-maehlnes  wen  brtber  Improved  by  tbe  use  of  two 
tool-boxee  on  the  crose-illdo,  and  by  tbe  application  of  sHde- 
rests  or  tool4iona  fixed  opon  the  npri^li,  Hlf-acttag  verti- 
cally, for  ptealsf  aiticlM  at  right  aoglea  to  the  tooto  on  tbe 
cross-allde. 

The  neceaslllee  of  the  manufiuture  of  wroa^Uron  and  steel 
ordnance,  and  the  revolution  they  have  caused  In  the  construc- 
tion of  veeeels  of  WHr,  have  called  Into  reqnlfdllon  a  great  many 
attentions  and  adaptatlonn  of  thepreeentmachlnee,  as  well  >< 
many  entirely  new  one*.  The  planlng-macblne  eapeclally  hae 
been  called  upon  to  plane  the  edges  of  annor-plates  to  dlrarent 
curves,  ebapee,  or  angles.  In  most  caies,  this  has  been  acram- 
pllahed  by  a  pattern- Wt  of  iron  or  steel,  placed  on  edge  In  a 
small  chuck  fixed  upon  the  surflKO  of  the  table,  ad)aatable  by 
tet-«craws,  and  shaped  to  the  form  to  wbich  It  Is  required  to 
plane  tbe  edge  of  the  plate  ;  as  tbe  table  Invelf.thle  bar,whkb 
runi  between  two  circular  rollen  attached  to  tbe  under  side  of 
thecnMMllde.  moves  the  tool  sideways,  according  to  tbe  amount 
of  carve  la  the  ehaper  or  gnide-har,  tbe  tool-box  being  dlaren- 
neeted  for  this  purpoM  from  the  screw  In  the  croae-allde. 

Fletcher's  duplex  planing- machine  (English)  k  armngedwith 
double  beds  and  double  tables,  each  table  having  a  serrate  irt 
of  gaarlnc,  with  starting,  stopping,  and  fted  motion.  Then  an 
two  tool-boxeeontbecroes-sUde,  each  of  which  Is  iodepeiMleutly 
self-acting,  so  as  to  work  with  its  own  table.  Thus,  the  two 
tables  may  be  used  separately  as  two  smaller  macblDea  worfclng 
Independently  of  each  other,  and  capable  of  planing  diSerent 
lengths  of  work  at  the  same  time ;  or.  when  planing  a  laf^ 
article,  the  two  tables,  gearing  and  motion,  may  be  coupled,  k) 
aa  to  Ibrm  one  large  machine,  —  an  arrangement  ttadering  tbe 
machine  capable  of  doing  a  variety  of  woric.  Also,  one  table 
may  be  fixed  stationary  as  a  bed-plate  tc  bolt  awkwardly  shaped 
or  long  pieces  of  work  upon,  while  they  an  planed  by  a  lUie- 
rest  fixed  upon  the  other  table.  When  need  aa  one  machine, 
both  sets  of  straps  and  gearing  an  In  opermHon.andan  revcTMd 
by  the  itopa  of  one  table  only,  so  as  to  ennue  the  «trBpe  moving 
at  the  same  Bme. 

This  machine  is  capable  of  planing  articlefl  10  feet  wide  and 
10  feet  high.  The  neks  on  the  under  side  of  the  tables  an  3 
inches  pilch,  with  stepped  teeth ;  the  wheel  working  Into  the 
rack  Is  8  feet  9  Inchee  diameter  at  the  iritch-line,  and  Is  drivHi 
by  a  smaller  pinion.  By  this  arrangement  a  steadier  motion  is 
obtained ;  and  also  the  pulleys  and  driving-gear  can  be  placed 
enUnly  behind  the  fiice  of  the  oprights,  so  as  to  lean  the  tnat 
of  the  machine  perfectly  clear,  that  the  strUM  mav  not  be  In 
the  way  when  putting  the  woi^  on  and  off.  The  ptul^,  bring 
below  the  ground-line,  may  be  driren  by  a  boriMmtal  under- 
ground  abA  at  the  bock  of  the  olMblae,  and  no  straps  will 
then  be  vUble.  MacUaea  of  this  dsKriptkot  are  made  with 

beds  40  feet  hng, 

fig.  8199.  to  plan*  work  ap 

to   14    feet  la 

width. 

Fig.  8800  ts  a 
perspective  view 
of  Bellen's  wlf- 
acting  planlng- 
macblne  for  hor- 
honlal,  vertical, 
and  angalar 
planing  Of  any 
required  lei^th, 
with  spiral-par 
driving -motion; 
positive  geoivd 
feeds,  aelf-acting 
In  all  direcUonft, 
with  totd -lifter 
opentlug  at  all 
an^ea,  and  im- 
proved belt-ehHt- 
er.  ThismactilDe 
stands  puallel 
vrlth  the  ovei«- 
bead  driving- 
shaft;  the  bed 
and  table  ani^ 
ted  to  niutem 

gagea,  so  that  the  fable  wIU  work  with  elUwr  end  lowaid  tk> 

uprights,  or  on  any  bed  of  the  same  sise  mwdiloa. 

Among  the  modilicationa  of  the  planiog-macbine 
adapted  for  quick  woric,  for  cuttiiig  ^ootob  and  irhat 
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not,  may  be  cited  ^ejaek,jim-erow,  key-groove  ttio- 
diine,  milling-maehim,  planer-bar,  Bhaping-macJUiie, 

The  jetek  is  a  amall  nncliine,  and  ii  natned  from 

its  qoick,  handy  wajrs  and  its  compact  fom. 

Tne  jim-erow  is  the  improvement  of  Joseph  Whit- 
worth  u^a  the  Clement  phtninf^-niachine.  It  haa 
a  reversing-tool  to  plane  during  both  motions  of 
the  bed,  and  is  named  from  its  peculiar  motion,  be- 
ing adi^fted  to  "wheel  about  and  turn  about,  and 
do  just  so."  The  table  ia  moved  endways  by  a  ijuick- 
threaded  screw,  which  allows  the  drivine  potion  to 
be  placed  at  the  end.  Whitworth's  En^ish  patent 
is  No.  6850,  of  December  11,  1835. 

The  key-grooving  maehine  is  a  modifiGation  invented 
by  Robert  Roberta  of  Manchester.  It  has  a  strong 
aortise-chise],  which  is  reciprocated  vertically  by  an 
eccentric,  while  the  wheel  to  be  slotted  is  laid  noti- 
zontallv  on  a  slide,  and  traveiiied  toward  the  cutter 
until  the  slot  has  attained  the  depth  required. 

The  milling-macftine  is  one  in  which  the  work  is 
dodged  to  a  table  and  fed  toward  a  revolving  cutter, 
which  has  a  serrated  face  which  cuts  away  the  metal. 

See  MlLLINQ-MACHIXK. 

The  planer-bar  is  a  form  in  which  the  tool  is  on 
.the  end  of  a  bar,  which  penetrates  the  interior  of 
an  object,  and  thna  ia  enabled  to  reach  deep-seated 
places.    See  Shaper-bar.   See  also  Fig.  3787. 

The  shaping-tnackine  is  one  in  which  the  object 
is  chncked  on  an  axis  or  mandrel,  the  tool  traversed 
above  the  work  in  a  line  parallttl  with  the  axis  of 
the  mandrel ;  the  latter,  being  slightly  rotated  be- 
tween each  stroke,  constitutes  the  feed,  and  the  result 
is  %  circular  shape  attained  1^  straight  cuts.  See 

ShAPINO-UACU  I NE. 

The  tloUing-machine  —  or  paT'ing-machine,  as  it  ia 
sometimes  called  in  England —  is  a  snbstitute  for  the 
file  in  hollowing  out  objects,  and  thus  resembles 
the  keg-grooving  machine  ;  but  the  slotting-machine 
has  two  horizontal  slides  at  right  angles  to  each 
other  and  a  circular  adjustment  or  tum-plate,  all 
three  used  in  shifting  the  position  of  the  work  below 
the  vertically  reciprocating  cutter,  and  all  three  hav- 
ing devices  for  mechanicallv  feeding  the  cut,  as  it  is 
called,  or  for  moving  the  slides  between  each  stroke. 

The  «ro»£-planer  is  a  ahapinjf-machine  for  metal, 
in  which  the  tool-stock  Is  reciprocated  by  pitman 
attachment  to  a  wrist  on  a  crank. 

Plan'lah-er.  A  thin  ftnt-ended  tool,  used  by 
turners  for  smoothing  brass-work. 

Plan'lsh-ing.  An  operation  in  which  sheet-metal 
is  condensed,  smoothed,  and  toughened  upon  a  smooth 
anvil  by  the  blows  of  a  smooth-faced  hammer.  Cop- 
per plates  for  engravers  are  thus  treated  to  condense 
the  metal,  which  U  otherwise  too  spongy  for  the 


purpose.  Burnishing  has  a  dmilar  effect.  Planish- 
ing is  also  employed  upon  silver  for  table-ware  and 

in  many  other  instances. 

Plau'lsh-lng-hain'mer.  A  planishing-hammer 
has  smooth,  veir  slightly  convex  Eacea,  and  is  used 
upon  sheet-metal  in  connection  with  a  bright,  ateel- 
faced  onviL  Its  action  is  to  condense  and  toughen 
the  metal,  and  frequently  to  bring  it  into  form,  as 
in  copper  kettles;  pans,  etc  The  face  of  the  ham- 
mer  is  rounded  more  or  less,  according  to  the  radius 
of  the  concavity  of  the  yessel  under  treatment. 

Heavy  hammers  of  this  description  have  a  coun- 
terbalance Buspeiision  arrangement,  to  relieve  the 
exertion  of  raising  them  after  each  blow,  or  are 
driven  by  machinery. 

Plan'uh-ing-r<ul'e>m.  The  second  pair  of  roll- 
ers in  preparing  coining-metal.  They  are  made  of 
case-hardened  iron  and  polished.  The  metal,  which 
was  run  hot  through  the  breaMng-dmm  roUs,  is 
passed  cold  between  the  pfanisliijig-roltera^  which 
bring  the  strips  to  a  given  thickness. 

Puui4allJllg-<Btaka  (Copperamilhing.)  A  bench 
stake  or  amall  anvil  for  holding  the  phite  when  under 
the  action  of  a  pluniflhing-hammer. 

Plan'i-aphere.  The  representation  upon  a  plane 
of  the  circles  of  the  zodiac. 

The  lo^ac  reprsiented  on  the  celHtig  of  tb«  templ«  of  Den- 
den  wM  dleraTerrd  la  1T99  by  the  f  rencli  nniw,  during  tbdr 
MMMcho*  under  N»fwleoa's  orden.  A  periodical  wa(k  oflBOl 
ttaiu  deacribu  tbli  work  in  conaeoUoa  with  m  rimlUr  vorit  at 
the  bBM  of  ■  perUtyle  at  Em*:  — 

"  That  »t  Blue  lodtcatee  the  MilsUee  In  the  rign  of  Ttowo,  tad 
that  of  DvndejM,,  which  U  of  later  date,  showB  the  rnin  in  Leo. 
The  Intention  of  the  founders  of  theKuonumenUwasceTtalDlr 
to  reprMcnt  the  prevent  itate  of  the  hwreiui  when  theM  wen 
constructed.  A  comparison  of  theee  two  sodlacs,  which  may 
now  be  inBtltnted,  throws  back  to  the  moet  remote -xntlqulty 
the  constriMition  of  theee  templet,  and  pmreeln  a  Htrikfng  man- 
ner the  knowledge  wUch  the  anchint  Egyptian!  pcmessed  of 
that  aatronomieal  plionomenon,  the  preceailoo  of  the  equl- 
DOxofl."  —  London  lUonlhly  Magazine. 

Modem  attempts  to  bring  the  matter  within  the  pietient  ran^ 
of  written  hiitor;  die  the  erttof  the  Ptolemlea  as  the  data  of  tbo 
prq}ected  KidUo. 

A  smaller  planisphere  of  the  HOW  temple,  Dendan,  ma  n- 
moTcd  to' Paris  in  1R21. 

Tiwond  Judged  from  the  position  of  the  rijpu  that  the  sodiao 
In  the  celling  of  the  pronaoa  of  Dendcra  was  constructed  be- 
tween A.  D.  12  and  A.  o.  132,  —  a  conclusion  fortified  by  the 
reading  of  the  name  of  Tllieritis.  1 1  b  not  certain  that  the  ptaa- 
Isphere  In  another  apartment  is  so  modem. 

Plank.  1.  Aboard morethannineinchesinwidth, 

2.  The  board  of  a  petard. 

8.  The  frame  of  a  priiiting-preas  on  which  the 
carriage  slides. 

4.  The  timbers  which  cover  the  rt&s  of  a  vessel 
and  form  the  «tjn.    Also  those  of  the  deck. 

6.  To  unite  slivers  of  wool  in  forming  roving. 

3.  To  harden  by  felting ;  said  of  hat-bodies  after 
forming.  They  are  planked  or  hardened  to  give  them 
solidity,  thickness,  and  strength. 

Plank-hook.  A  pole  wim  an  iron  hook  at  the 
end,  with  which  quarrymen,  miners,  and  others  shift 
their  runs  or  wheeling-planks,  as  occasion  requires. 

Plank'ing.  1.  (Shipbuilding.)  The  sittn  or  wood- 
en covering  of  plank  on  the  exterior  and  interior  sur- 
faces of  the  ribs  and  on  the  beams. 

A  line  of  planking  is  a  stroke,  and  is  named  from 
its  position  ;  as,  ^rioarii-strake,  bilgt-aUtkB,  fide- 
Btrake,  aA«ar-strake,  etc 

When  the  seam  between  two  planks  la  stmif^t,  it 
is  said  to  be  fair-edged  ;  when  it  is  sloped,  it  is  called 
anchor-sUtek  or  top  and  butt,  according  to  the  char- 
acter of  the  sloping. 

fValea  are  strakes  of  thicker  plank.  The  term  is 
used  in  shipbuilding^  and  also  in  piling.  See  Pile, 
page  1700. 

2.  (Spinniiuf.)  Tlie  splicing  together  of  slivers  of 
long-stapled  wool.   See  Breakinq-hachike. 
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8.  (Steam.)  The  laggiiig  or  tMhIiiig  of  a  Bteam- 
qrlinder.  Clmding. 

Plank^tng-olaiiipb  {Sh^morighiing.)  An  imple- 
ment for  bending  ft  strake  against  the  ribs  of  a  ves- 
sel and  holdiDg  it  till  secured  by  bolte  or  treenails. 
laVIS.nOl  Uie^tudii-boalu  c&tclisK^iut  therlba  uid  afford 
%  hold  tot  tbB  pkakioff«Ufflp  to  itmln 
Jlf ,  8901,  agkinst. 

9\g.  S802  eonilcbi  of  »  BtraJn-bftr  with  • 
knM,  in  wblcb  wo^  %  nmm  tat  piwlng 


apttwptoak.  Two  hogki  pas  to  Um  oppoitte  dirmtlan  fhm 
ttM  Btnia-bM-.ud  en  MUnrtabto  Onmod  aod  tak«  hoU  of  (he 
timber  and  bold  ao  Uut  (be  ktow  wUl  Ibm  ttM  pliak  ap  to  it« 
plan. 


togrie-lBwn 

irJaEli,UMnnwMtlac 

Bg.  88(H. 


Tb«  cluiplnK-flMM  (Hf.  8808)  Imi  tog^e-lgwn  nfaoM  nr- 
ntted  MKiiientaleiidieiiiagatbiriteor 

on  tbo  plank. 


^BEJb  r  HMh  tri^   


PlimTcH  ng-p]  ^^-r>h|pi^^  A  machine  in  vliicli 
hat-bodies,  after  beioR  formed,  are  rubbed,  prested, 
and  Hteamed  to  give  them  strength  and  body. 

Id  the  example,  the  latarmediat*  belt  of  lap  b  the  worfcinc- 
apioD ;  the  upper  and  nnder  apraiu  may  bare  a  diHeraDt  veloct- 
t7  or  mcNlr  act  M  bedL  AabeUattheexltof  thenppcrafna 


aids  tn  diMbargiiig  th« 
work.  In  tbe  arranm. 
meat  for  returning  Um 
work  to  conUnne  tb* 
operation,  a  roller  and 
board  keep  the  felt  clear 
of  the  lower  apron  till  It 
la  eau^t  b;  tbe  apron 
abort.  Steam  ta  Intro- 
duced between  tbe 
aprons,  the  upper  and 
under  ooeii  of  which  are 
counterweighted  and 
vertkallj  adjustable. 
See  UaBwaw. 

Plank'lns- 
•crew.  An  im^e- 
ment  for  Btraining 
planks  sgainst  the 
ribs  of  vessela. 

In  the  eniupla,  the  i 
ftalcnuu  -  point  of  tbe 
lever  to  dogged  to  the 
rib,  aod  whUe  ooa  and 
to  propped  against  tbe 
rib  tbe  other  twa  a  clamp- 
Ing-eerew  wblcb  brings 
in  tbe  plank  to  the  mifm  «f  Um  fkMM.  Ill*  lew  sUfi  In  As 
ctorto  and  tbe  pnp  npon  tbe  rib  to  wSjfctlt  the  Sonw  In  Itat » 
quired  poddon. 

Plank-^e-vet'ment.  {FoHifieaUon.)  Board  lia- 
insof  an  embrasure  or  covering  of  a  rampart 

Flank-nroad.  A  road  of  transverse  planking  or 
puncheons  laid  on  longitudinal  sleepers  or  stnng- 
pieces.   A  jfiank-VM/y. 

One  mode  of  bnnbwaiiA  a  n»d  to  as  Iblfcnnt  TwoAUw 
are  dug  16  ftiet  apart,  uu  earth  being  thrown  on  to  tbe  tnehidBd 
■trip.  One  half  of  tae  ttack  to  laftaaaasaitbsDstiifcBeilop- 
Itw  toward  the  ditch  on  Uiat  ride,  the  other  to  ^oked.  la- 
bedded  Id  tbe  grooBd  are  laid  longltudlDal  sleepets.  4}  fart 
apart.  Bach  atoepar  tofr«n  12  lo2D  het  lo&g,13  faiehei  bnad, 
and  4  Incbee  deep.  Tbe  aleepera  are  suMMrted  at  tbe  Jplntt  bj 
Bcaatllng  beneaui.  Tbe  pliiika  are  8  feet  long  aod  8  incb* 
thick. 

Plank-abaer.  (^Shipbuilding.)  A  plank  resting 
on  the  heads  of  the  top  timben  rathe  frames  or  ribs. 
The  gumoaU, 

Fla'no-oon'oaTe  Laiu.  A  laaM,  one  of  whose 
sides  is  a  plane  and  the  other  is  curved  inwardly. 
See  Lens. 

Pla'no-oon'vez  I«na.    A  lens  one  of  wbeee 

sides  is  a  plane  and  the  other  is  curved  outwardly. 

The  doublet  and  triplet  are  combinations  of  plano- 
convex lenses.    See  Lens  ;  Douslei  ;  Tbiflft. 

PU-nom'e-ter.  A  trial  or  plane  sarface  on  which 
articles  are  tested  for  straigbtness  and  leveL  It  af- 
fords a  standardgsge  for  plane  surfsces.  (SeePuHE.) 
An  approved  form  consists  of  a  cast-iron  plate  stif- 
fenea  on  the  back  b^  transverse  and  longitudinal 
riba.  The  latter,  two  in  number,  conveige  to  a  point 
at  one  end,  so  that  in  use  it  always  rests  on  three 
points  of  support.  It  is  provided  with  a  handle  at 
each  end.   See  Punb-svbfaob. 

Plant  A  set  of  tools,  machineiy,  apparatoi,  and 
fixtures  as  used  in  a  particular  business,  e.  g.  the  tools, 
benches,  vises,  lathes,  planers,  etc.,  of  a  machinist ; 
the  foige  (including  bellows),  anvil,  hammers,  tongs, 
etc.,  of  a  blacksmith.  That  which  is  necessary  to 
the  conduct  of  the  mechanical  bnainess,  whatever  it 
may  be.  The  more  complete  the  assortoient  cf  tools, 
the  better  their  quality ;  and  the  mors  numeroiia 
they  are,  the  more  valuable  is  the  plant. 

The  rolluig  stock  of  a  railway. 

The  vats,  tubs,  stills,  coolers,  etc,  of  a  Iveweiy 
or  difltillety. 
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According  to  a  report  raceotlj  pabllihed  to  Oermui]',  the 
vorking  plant  uf  Krupp'i  i>t««l  worki  at  Eiwen  wu,  during  the 
lut  JW.  614  meltiug,  snne&lIiiK,  and  cementing  furnaces,  169 
forge*, 249  welding,  puddling,  and  rcheaCiug  ftirQaces,  245  coke- 
ovens,  120  DilBcvllaneoua  ovoni  or  kilos,  266  ateaiu-englnfM 
(collectiTcly  of  8,S7T  Uonto-power},  &40  latbei,  119  planing- 
machined,  6S  shaping- machines,  144  boring-machines,  130  un- 
cIsHied  machines,  and  90  grindstones.  There  were  also  66 
steam-hammers,  one  of  which  weighs  30  ton*.  The  number  of 
workmen  employed  were  T,10O,  and  70,000  tons  of  stMl  wn» 
turned  out.  The  Bessemer  convertors.  of  which  then  an  ier- 
Mal  at  work,  are  not  enumerated  in  this  list. 

Plate  XLII.  illuatmtes  the  Bessemer  works  of  the  North  Chl< 
otgo  RolUng-MlU  Compinf ,  from  which  tbow  of  other  Urge 
American  works  do  not  eescDtkally  difler. 

Pig.  1  Is  a  ground  plan  of  the  coDvertlaff-englne  and  boller- 
housea,  and  oif  the  2&-fn<it  Hoor  of  the  cupola  building. 

Fig.  2  (a  a  ground  plan  aud  Fig.  S  ft  plan  of  the  ST-fimt  or  ca- 
pola  charglng-tlonr. 

Fig.  1  Is  a  section  at  A  B,  fig-  2,  showing  the  enpotu  and 
their  ladles  In  ele?aUon. 

Fig  6  Is  a  section  at  E  F,  Fig.  1 ,  showing  a  side  elevatloD  of 
the  crsoss,  confcrtors,  cupolas,  etc. 

Fig.  6  Is  an  end  elevstlon  of  the  buildings. 

TlM  ground-ttooT  of  the  works,  contrvy  to  the  English  prao- 
tke,  is  alt  on  the  same  level,  Is  awesslble  from  all  slilos,and  the 
engine  and  boiler  houses  are  at  the  siite  of  the  conrertlnK  build- 
ing, leaving  the  ends  open  for  the  throngh  pasaagefl  A  B I  J. 

The  bolsC  for  coal,  etc.,  and  that  for  iron  arc  at  oppoelta  ends 
of  the  cupola  building,  —  u  arrangemeat  which  sllowB  more 
room  In  the  r&rd  than  if  thej  wen?  plu»d  side  by  side. 

A  hydraulic  cylinder^  whoso  stroke  is  equal  to  one  half  the 
distance  tmversedby  tbh  hoist,  Is  most  couTenlent  and  durable. 

The  pig-lron  and  coal  for  the  charge*  are  carried  on  light  four- 
whuetcd  iron  wagons,  easily  managt-d  by  one  man.  Tlione  pos- 
sess the  adnnlage  over  those  of  larger  shn,  of  being  less  liable 
to  interfere  with  each  other  upou  the  charglug-graund,  and  also 
aObrd  greater  facilities  for  the  Intlinate  Intermixture  of  the  dif- 
ferent qualities  of  pig-utetal,  of  which  six  or  more  kinds  are 
thoroughly  mixed  In  each  wagon  before  cliaralng. 

in  this  country,  cupolas  are  used  instead  of  reTerbeTa.toi7 
rVimaces,  and  this  practice  Is  being  Introduced  abroad.  The 
cupola  Is  cheaper  to  construct  and  maintain,  affords  graiter 
heat,  melting  the  metal  more  rapidly,  and  melts6to6  pounds  of 
metal  to  the  pound  of  coal.  Italsooccuj^es  much  lessroomand 
requires  a  Ices  costly  building  than  the  rererberutory  f^irnsce. 

In  order  to  adKpt  the  onllnary  foundry  cupola  to  the  Besse- 
mer process  it  was  found  nocMary  to  incrense  the  depth  fMm 
the  tuyeres  to  the  tap  from  one  foot  to  three  or  four  feet,  to 
double  the  sectional  ium  of  the  tuyeres,  and  to  reduce  the  pro- 
jection of  the  boalioa. 

The  dimensions  of  the  enpolas  are  about  as  follows :  bight, 
Ufeet;  Interior  dituuctor  of  elliptical  eapola,e' 6"  by  8'  b";  the 
Bggregnte  lectlonat  an»  of  the  tuyeres,  stx  In  number.  Is  SDO 
aquiire  inches.  Circular  cupolAS  having  the  same  sectional 
are*  arc  •ometlmca  employed. 

The  charge  consists,  Bret,  of  5,400  pounds  of  co«l,OTer  whkb 
ue  placed  from  3  to  S}  tons  of  pig-iron ;  this  Is  succeeded  bj 
1,400  pound*  of  co&l,  over  which  Is  char^ged  the  same  amount  of 
metal.  These  alternate  chareea  of  coal  and  metsJ  are  contin- 
ued until  the  cupola  Is  SUed,  a  small  quantity  of  limestone 
heing  added  as  a  nui.  The  cupola  is  kept  Blled  to  the  charg- 
Ing-door  for  (Wnn  8  to  10  hours.  It  will  hold  5  tons  during  the 
llratfewcbargeM ;  but  as  the  hearth  t>ecoinefl  filled  with  sing,  the 
npaclty  is  decreased,  and  more  frequent  tapping  Is  required. 
They  are  capable  of  melting  IQO  tons  of  Iron  In  9  hours.  The 
moltrn  Iron  is  tapped  from  the  cupola  into  ladles  K,  having  a 
capacity  of  12  t^ns  eoch.  The  objects  of  interponlng  ladles 
between  the  cupolas  and  convertors,  Inilead  of  tapping  directly 
Into  the  latter,  are,  (1.)  that  the  gray  Iron  cluirne  may  be  accu- 
rately weighed,  so  that  the  amount  of  splegelelsen  to  be  added 
may  be  definitely  asoertalned ;  (2.)  the  convenience  of  holding 
the  metal  nntll  the  vessels  are  ready  to  receive  It.  Pressure- 
blowers  have  been  usually  employed  for  the  cupolas,  but  of  late 
the  Sturtevant  Ihn-blower  ha*  been  succoHtUlly  introduced  at 
the  Troy  works. 

The  cupola  dump  h.  Fig.  5,  Is  idtnated  coDTenlently  to  the 
clnder-mlil.  Fig.  2,  where  the  cinders  are  ground,  so  that  the 
sAot-troil  may  be  saved  and  temetted. 

The  cupola  chars^ng-floor  is  over  the  ladles,  thna  permitting 
the  width  of  the  building  to  be  reduced.  The  molten  metal 
Is  convened  from  the  cupolas  to  the  convertors  by  mentis  of  the 
ladtee  A  and  runner*  AT.  These  deposit  It  In  a  trough  having 
branches  by  which  it  Is  conducted  to  cither  convertor.  The 
splegelei«en  furnaces  are  shown  Id  plan  Fig.  1,  and  In  cross 
Mction  Fig.  4. 

Bererbentory  fhmsces  are  preferred  for  melting  spicgelelsen, 
a*  the  charges  may  be  kept  hot  longer.  Cupolas  are,  however, 
used  in  some  works.  Tlie  engine  which  drives  the  blower  k 
placed  beneath  the  charging- floor  of  the  building,  to  economise 
spac«.  This  engine  also  drives  the  cinder-mllli.  At  the  oppo- 
slle  end  of  the  converting  bulldlug  a  siiorc  is  left  for  grinding 
and  mixing  the  refractory  mati>rinl  for  lining  vessels,  etc. 

In  the  converting  department  of  all  American  wo^s  the  Tea- 
sels are  placed  side  by  eiile  and  raised  above  the  general  level. 
A  platform  extends  around  the  convertors,  by  means  of  vhlek 


I  all  parts  of  the  Tessela  are  easily  aceessihie.  A  pwage  Q  ob 
I  the  same  level  affords  acceas  to  the  coaJ-hoist.  This  arrang*- 
I  ment  also  allows  greater  swing  to  the  cranes,  the  side  Ingnt- 

eiane*  R  and  S  commanding  the  vessels,  the  pit,  and  all  tb* 
1  Boor  room  OTer  which  they  awing.    The  central  Ingot-eraiie  T 

commands  the  pit  and  a  large  Hoor  space,  and  all  the  crane* 
I  swing  over  the  railroad  /  J.  The  ingot*  are  removed  by  cars  as 
.  bst  as  produced,  and  taken  to  th*  welghlng-bonse  at  the  eiMl  J 

of  tb*  road. 

The  DUpola  bolldlng  hu  bin*  for  holding  the  materials,  as 
coal,  etc.,  required  for  current  use.  Where  as  In  BnglsMl, 
everything  In  the  melting  department  I*  on  different  lerds,  the 
buildings  are  neceasarlly  large,  the  dlstaun  between  the  bins 
and  the  places  where  their  content*  are  to  be  need  great,  and 
the  opeimdoits  interfere  with  each  other,  wbeiw  In  a  high 
building  with  aeveral  floors  the  operations  are  vlmpliOed  and 
the  materials  more  conveniently  stored.  Thorough  vHitllatka 
is  secured  by  lantern  roob  and  windows  on  every  side. 

The  hlght  of  the  cupola  building,  allowing  fiee  ventilation  on 
all  sides.  Is  an  Important  feature.  The  gangway  A  B,  Flg.2,  ii 
convvDleut  for  vontllallon,  also  for  reaching  all  ride*  of  the  ves- 
sels,as  well  asfor  transportation.  Underneath  this.  In  the  newer 
works.  Is  an  nndergrouud  passage  (Fig.  6}  which  communlrales 
with  the  cellar  under  the  pinding-miU  and  thecoal-hoUt.  This 
serves  for  removing  waste  materia)  The  water  and  blast  pipe* 
leading  from  the  regulator  are  eecnrcd  to  the  wall*  of  this  |iaa- 
sage  ;  an  indlspenaable  precaution  In  a  cold  climate. 

Until  recently,  only  eight  heat*  per  day  could  be  made  with 
the  live-ton  conyertors,  owing  to  the  difflcnity  of  nplacing  tb* 
bottoois  of  the  converting  teseels  when  the  luyetca  were  worn 
too  short.  This  dUBeulty  has  been  overcome  by  Mr-  Alexan- 
der L.  Holley,  the  consulting  engineer  of  the  principal  Bess* 
mer  steel  works  of  the  I'nited  Slate*.  Since  Ur.  UoUey's 
Improvcnients  but  two  or  three  hours  time  Is  required  tore- 
place  a  bottom.  This  has  doubled  the  production,  frtn  16  to 
26  Bve-ton  heats  now  being  made  in  a  day  of  24  hours-  Th* 
quantity  of  metal  usually  charged  Into  the  convcrlor  at  each 
heat  Is  ftom  12,000  to  12,600  pounds,  to  which  from  &  to  B  per 
cent  of  spieg<^lpisen  Is  added  at  the  rioee  of  the  operation. 

The  steel  is  cast  Into  Ingots  which  are  afterward  mUed  Into 
blooms.  In  a  liiw  American  works,  however,  thej  are  ham- 
mered into  blooms.    Bee  Bnauin  Pboous  ;  CoMTKxraL 

Plan-ta'Uon-milL   A  crushing- mill  for  oats, 
linseed,  etc.,  adapted  to  plantation  nse.    It  has  two 
hoppers  a  b  with  separate  delivery-spouta,  so  that  > 
two  different  kinds  of  seeds  may  be  ground  at  once, 

tig.  8906. 


nantation-ilUl. 

or  seed  of  the  name  kind  may  be  (troand  to  two  dif* 
ferent  degrees  of  Rneneas.  The  mill  may  be  driven 
by  honie  or  hand  power. 

"Plant'er.  See  Cobn-flanteb  ;  Cotton-seed 
Planter;  Potato- planter,  etc.    See  list  under 

AORICL'LTURAL  IMI'LKMKNTS. 

The  following  t^ble  is  useful  for  calcnlatiog  the 
number  of  seeds,  plants,  shmbn,  trees,  or  what  not» 
to  an  acre  of  ground  at  given  distances  apart. 
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EilU  in  on  Area  of  an  Acn, 


Aput. 


1 

J' 
I* 
? 

4 


No. 


19,380 
10,890 

4,840 

3,m 

S4U 


Fast 
Apui. 


6 


No. 


1,742 
1,440 
1^10 

TO 
680 


Feet 
Aput. 


10 

10^ 

13 

U 

14 

U 


No. 

Feet 
Apwt. 

No. 

tsu 

IS 

171 

482 

17 

151 

486 

18 

186 

aei 

ao< 

108 

SOS 

96 

W 

368 

80 

48 

228 

8S 

86 

19fi 

40 

27 

Plaq'oage-v^lOk  A  mode  of  calico-printing. 
See  Padding. 

Flub.  To  mtenreftT«  bnuchie%  as  for  gabiona, 
dikes,  -mkn,  hnrdles,  etc. 

Flaam.  A  mold  or  matrix. 

Plaster.  1.  {Flowering.)  a.  A  compoutioa  of 
lime,  sandf  and  watar,  with  or  without  hair  ai  a 
bond,  and  used  to  cover  walls  and  ceilinss. 

b.  Calcined  gypsnm  or  snlphate  of  lime,  used, 
when  mixed  with  water,  for  finishing  w^ls,  for 
molds,  oroaments,  casta,  latinf^  cement,  etc. 

It  is  also  the  bans  for  stucco  andscagUola  or  arti- 
ficial marble. 

The  bydmted  sulphate  of  lime  is  calcined  at  a  heat 
of  about  300°  Fsh.,  and  parting  with  SO  per  cent  of 
water  falls  into  a  white  powder.  While  it  decrepi- 
tates it  does  not  decompose,  like  limestone,  but  is 
greedily  absorbent  of  water,  and  by  oombinatiott 
therewith  becomes  again  solid. 

Calcined  with  atom  it  forms  Ktmit  etmaU,  which 
BoUdifles  more  slowly  than  the  common  plaster  of 
Paris,  but  is  harder  when  set   See  Cement. 

Rebnmt  with  borax  and  other  substances,  it  pro* 
daces  other  and  fine  cements.    See  Ceubnt. 


The  moTtkn  tued  for  itaide  pUuttHmft 
gagt  or  /lord  finuk,  ud  aucco. 


Kxterior  jm*Ur  or  itueeo ;  1  voloma  of  cemeat  powder  to  9 
volumM  of  drj  mad. 

In  Indlft,  to  tbtt  water  to  nIxInictlMpluter  is  kUmII  pound 
of  Bugmr  or  molMm  to  8  Imperial  nllont  of  wator,  for  tbe  flnt 
«Mt ;  and  for  Um  SBeoBd  or  flntaung,  1  pound  of  tagu  to  2 
plktiw  wftter. 

nrleith  pituttr  or  hfdmtilie  etmeni :  100  poaoda  (Vwh  lime 
ndnenl  to  powder,  10  qnarti  Itoieed-oil,  ud  1  to  3  oudom  cot- 
ton. Hulpnlatethe  Ibne.gnda&UjrtnixlDg  tbeoU  mad  cotton, 
In  kwooden  TeMel,  until  the  mlxtiira  bacomea  of  the  eoudstencj 

(tf  bTMll-dOltfh. 

Dij,  ud  when  required  for  nee  nix  with  UoHed-oU  to  the 
coaidil«no7  of  pute,  ud  then  Iw  od  In  coatB.  Water-plpM  of 
clAj  or  metal, }(daed  or  coated  with  It,  rariit  the  efltot  w  hn- 
midltj  for  rery  long  perlodi. 

Tbe  nMnea  of  plaater  coatings  are  ea  follow)  ;  — 

nnt  tMt  et  tw<Mx«t  plaiterinK!  jayMf,  when  exsenlad  m 
lath ;  mkdning,  when  eiecnled  on  brick. 

^Finl  ooat  of  thre»«ost  pliwtoring:  prieking^,  when  eie- 
ented  on  lath ;  mtghing-in,  when  exeented  on  brick. 

BeeoDd  coat:  *>f,ln  two>eoftt  pkarterlng ;  jImUhv.  ht  three* 
coat  nlaetering. 

TUrd  oc>iiMAiMf  ooat:  «i*ec«,  when  fi>r  palottoci  Mtfiv, 
when  for  paporing.  . 

Or,  as  follows:  — 

Lath,  laid,  and  Mt:  lath  with  two  coats  toaster. 
Laik,  biid,  »tt,  and  eohrtd :  Uu  addition  of  coloring  to  the 
Ibtmer. 

Latk,  prielced-ip,JloaUdj  and  Met :  tbre».«oat  wm*. 

ZaM,  footed.  Olid  $tt  fiur:  samo  a*  the  laat. 

RamKktd-i*,floaUd,  aiut  set!  thm-coat  work  on  brick  walls. 

The  Greeks  nsed  a  Terv  durable  mortar  for  otncro  and  plas- 
terinit.  Tbclr««ltsaud  noon  arejrethardandwhlta.andrclalD 
their  polish  In  Inatances  where  tlie;  have  not  been  mutilated. 

Tbe  Bomans  plutered  their  rliitemp  and  reMrroIrs  wjih  a 
nixtura  of  pore  lime  and  pounded  brick,  which  hardened  into 
a  aurtar  reaembling  breccU,  which  has  nodules  of  red  matter 
In  a  wUte  matrix.  This  was  beaten  to  rander  It  plastic,  and  It 
was  then  /tooled  on  to  the  walls  sandstone  trowete,  which 
wen  robbed  orcr  tbe  nuftee  to  mooth  It.  Over  this  was  laid 
a  eoat  orHoe  pUetBT  ootand  Iqr  mw  of  led-lend  and  oa. 

2.  {Medicinal.)  Plasters  are  spread  by  placing 
the  material  upon  the  wiish-leatiipr  or  paper,  on 
which  ia  laid  a  mask  which  detenuines  the  margin 


when  the  material  is  flattened  by  the  hot  spatula. 
One  form  of  the  device  has  a  pair  of  masks  which 
move  over  each  other  bo  as  to  expose  an  ofiening  ci 
any  required  size  and  proporUons. 
Fig.  SeOTbas  a  diWd  Unfed  to  •  bloek  whldi  hw  a  flDBesM 
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upper  smftee.  Tbe  leather  It  clamped  betwvoi  tbe  AMd  and 
bed,  and  Is  expand  at  the  openlmtln  tbe  bnner. 

Peridns's  patent,  Jaanur  Ifi,  USD,  hai  a  pair  ef  roDm,  lie- 
tween  which  tbe  leather  is  rtm,  flattening  down  the  plaater 

upon  it. 

filbtcnwerem>deb7nppoer«tas,400B.O.  OaatbsridMHrt 
commonly  fband  In  BimId,  and  their  ute-is  aaorlbed  to  Antaoi 

of  Cappndocla,  60  B.  c 

Sticking-plaMer  Is  made  as  foUowB;  Two  solntloDS  are  fhat 
made;  one,  an  ounce  of  Mnghwe  In  d^t  ounces  of  bot  water ; 
and  the  other,  of  two  dnchms  of  gum-beniolD  in  two  ounces 
of  rectiflod  sj^te.  Thesa  solutions  are  to  be  strained  anl 
mixed.  Sercral  coats  of  this  mixture,  kept  fluid  by  a  gentle  heat, 
are  then  to  beappUcd  with  ■  camere-hair  brush  toa  jrfeceMTsIlk 
stretched  on  a  fkame.  oarh  coat  being  allowed  to  dry  before  the 
DBXt  Is  applied.  A  layer  of  a  solution  compoeed  of  one  ounce 
of  Chian  turpentine  in  two  onncee  of  tincture  of  benaolu  la 
then  to  be  applied  totheotherddeof  tbedlk  and  allowed  todrj. 

Flas'ter-cast.  A  copy  of  an  ol^ect  obtained  br 
pourins  plaster  of  Paris  ^Iphate  of  lime  calcinea 
and  pulverized)  mixed  wtUi  water  into  a  mold  which 
forms  a  copy  of  the  object  in  reverse, 

VUla  tbe  art  oT  modeling  in  claj  was  attrlboted  the  ail- 
denta  to  Mbutadee  the  Corinthian,  about  966  1.  c,  that  <t 
takincplaster  carts  Is  attritmted  hj  nieapluMtiii  aiid  HIdv 
(A.  B.  TO)  to  loralstratQs  of  Sleyon,  a  brother  of  tbe  oelebfated 
Koiptov  Lyslppua.  He  flnt  took  plaater  casta,  and  tttm  tbeaa 
obtained  a  eecoDd  cast  in  wax.  TIm  ptaeUe  natiin  of  the  latter 
enabled  bfan  to  rectl^  fanperfretkms  and  fonn  as  cndDring, 
llte-like  copy.  The  namai  of  Klueeiu  and  Tbeodom  of  Samis 
are  also  noted  in  this  oonnectSon. 

After  being  neglected  for  eantntlea,  tbe  art  was  rerired  hf 
Terocchio  U%ES-88j  and  bjrotlwn;  tbe  immediate  hwentlTe 
betng  to  obtain  coplee  of  the  fpectmena  of  anrlent  art  ^ilel| 
wRoMngdUnlenmaiiddiscoTeied.  nMsarcre^neof Viano) 
alio  to«*  thUmeaaa  toaddlotheactlitte  IniarMt  and  bcan^ 
of  tbdr  caidtals  and  art  museums. 

la  making  plaster  casts  the  npenn  It  mixed  with  wain,  tba 
proportion  of  the  latter  depenSng  00  ttie  pnrpoas  to  wUeb  11 
Is  intended  to  be  applied.  The  more  fluid  tbe  ndatnre  (a.  tba 
more  easily  and  per^'ctb  will  (t  enter  the  Bneat  Unea  of  the 
mold ;  bnt  each  casts,  when  dry,  are  more  porous  and  therefora 
more  tender  than  thoiw  ip  which  a  anallcr  qoaatity  of  watev 
has  been  used.  Hncb  alep  depends  on  propc^  mi^ng  the  In- 
pvdlents  I  the  water  pinst  nerer  be  ponrraon  the  powder,  hat 
the  powder  mqst  be  shakni  into  the  water,  and  the  beet  «v  of 
doing  this  Is  to  take  up  tbe  poirder  between  tbe  Angers  and 
thumb,  and  then  allow  it  to  d»P  gradnaily  Into  the  water,  tatt- 
ing care  that  it  doee  not  run  Into  lumps,  and  that  erar  portt. 
c|e  becomes  thoroughly  soaked.  Proceed  In  this  wa^  Ud  tba 
powder  cornea  to  the  level  of  the  water,  and  then  stop  If  a  tbin 
plostor  \n  wanted ;  bnt,  if  a  stronger  one  la  required,  keep  add* 
Irg  powder  till  it  stands  about  a  tenth  of  an  Indt  above  tbe 
water.  When  the  whole  of  the  gypsnm  baa  been  pot  In,  allow 
tbe  Ingredients  to  remain  undisturbed  Ibr  a  fow  teeobdt,  and 
then  stir  up  the  mixture  cantlonsly  and  gently  with  a  spatnla, 
and  as  soon  as  It  bf^na  aenslUT  to  thicken  ponr  It  into  the 
mold.  The  great  error  that  amateur*  thll  Into  In  this  part  of 
the  prorcM  arlMS  from  want  of  patience ;  they  put  t)ie  powi 
der  Into  the  water  too  hastily,  generally  employing  toe  muf-bpf 
It,  and  keep  inecmntly  stirring  It  till  It  thfcki-ns ;  the  oonser 
quence  of  which  Is,  ttwt  It  coqwns  air-i>ubblee,tahardin  somp 
ptaree  and  soft  in  otbe^i,  apd  is  not  capable  of  being  perfectly 
united  to  a  sucm^'^B  layer  of  plaiil^r,  Oofvl  piaster,  fhe^ 
mixed  with  the  proper  quantity  of  water,  shopld  be  ^  the  eoik 
rittTDM  at  cnam,  and  wW  srt  or  Ncpimi  ksH  ^  lAoat  tm 
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mlnnlM.butnHinot  nfcljr  be  nrnoTed  from  th«  mold  till  aboat 
half  an  hour  kAt-rward. 

If  K  mold  la  to  be  mkde  of  k  ibnplr  ol^t.  It  U  •rident  that 
It  miut  b«  fbnned  in  at  leant  two  partii,  ttut  we  imj  be 
able  to  extract  tti«  cast,  or  allow  tlie  mold  to  dtUvfr,  aa  it  ia 
caJled ;  and  In  ttie  mm  of  any  regular  geometrical  flgare  two 
partM  only  are  Derwary.  The  wme  may  be  taiiX  ot  aoy  figure 
whatever  which  haa  no  receoiies  or  pr^JertionA  whose  alilai  do 
not  DTerlay  any  portion  of  the  mold  la  the  direction  in  which 
It  i«  neccMwry  tn  withdraw  the  latter.  Should  any  of  them  do 
■o.  It  will  be  ncLiaaary  lo  construct  the  mold  of  a  gmter  num- 
iMr  of  part*,  *o  that  each  aepanUe  part  may  be  rouio*ed  In  the 
direction  of  the  wider  part  of  the  opening  formed  by  the  ottjoct 
ftnd  the  projertlon.  A  great  part  of  the  art  of  the  molder  con- 
aUts  in  forming  theaie  laft  mold*,  na  tliey  are  called.  In  aa  ftw 

[>iecea  a*  pomlble.  Ne*ertbelM,  In  Intricate  plecea  of  Htatuarj 
t  la  aald  ai  many  aa  TOI)  or  more  aepante  pieces  an  required. 
Deeble'a  mode  of  obtalniDg  caata  uf  leaTM  U  to  lay  the  leaf 
Ikee  upward  od  a  bed  of  fine-grained,  molat  aand,  and  corer 
It  bj  nieaiu  of  a  eamel's-hair  bniah  with  a  mlstnra  of  was  and 
Bargnndy  pilch  made  Huld  by  heat.  The  leaf,  being  then  re- 
moKd  trana  the  aand  and  dipped  In  cold  water,  la  readllr 
withdrawn  IVom  the  wax  mold,  which  la  then  placed  in  aand, 
■a  the  leaf  wan,  and  eoTcmd  with  a  thin  plaater  laid  on  with  a 
hruah  and  forreii  Into  all  the  latetattcMofthe  mold ;  more  plaa- 
ter la  then  pourml  on,  which,  in  letting,  evolToa  ■utfirloat  h«at 
to  reitder  (he  was  pliable  and  allow  It  to  be  romoved  ttom  the 
oaat. 

Ur.  Poi'i  method  of  fhnning  an  etaatlr  mold  In  two  piece* 
Mpable  of  drllTvrlnic  unilerrut  tutiMv*  U,  after  oiling  the  tmdy 
to  be  molded,  to  cii«cr  it  completely  with  a  thick  mixture  of 
warm  nieltnl  glue  with  a  little  tmwle.  The  glue,  when  cold, 
la  cut  into  two  partx,  and  may  be  removed  without  difficulty 
flrom  ttM  o)(}cct.  Thoy  are  ttmi  otiad  IntMiiallr  and  bound 
together,  and  the  rarity  being  ftUad  In  the  ntnalwv''^ 
ler,  afforda  a  perfect  cut. 

Luater  may  be  impartcil  to  plaater  caata  by  dipping  them  re- 
peatedly  In  a  hot,  aatnrated  aolullon  uf  alum.  The  Kurikce  of 
the  oaat  la  thereby  hardened,  and  a  certain  amount  of  tnuulu- 
ecncy  obtained. 

Another  mode  la  to  dry  It,  ttien  coat  with  melted  whll«  wax 
•od  warm  at  a  fire  to  effect  the  aboorpUoa  of  the  wax. 

Fla>'ter-en*  Tbols  and  Watk.  Seo— 

Rondering. 
Rough -iiwt. 
Roughing-la. 

Rule. 


Angle-bead. 
Angle-Hoat. 
Angle-atair. 
Baatard  atueco. 
Batten. 
Boaa. 

CoaneataS. 
Coat. 
Dwtv 
Dots. 

DubMngoot 
Tina  atuir. 
rinlahing-coat. 
Iit«t-caat. 
float. 
rioatiHg. 
Oage-atuff. 
Grounda. 
Hand-llniab. 
Hawk. 
KabomlDa. 
Key. 
I«th. 

lAthing-clamp. 
I^hlng-hammar. 
Laying. 
Mortar. 
Parget. 
Plaater. 

Piaatsrlng-raach  Ina 
Pricking- up. 
Pngglng. 


Scjwilola. 
Screed. 
Bct«!n. 
Sorond  eoftL 

Het. 

Betting. 

ShaTe-hook. 

Staff-angle. 

Sturco. 

Three-coat  woife. 
Trowel. 
Troweled. 
Two-«OBt  work. 


Flmurimg'nidumM. 


tna-chine'.  Co- 
bum's  plastering- 
niachin«  (Fig. 
3808)  coaiists  of 
a  fmne  A  mount- 
ed on  wheels  and 
carrying  two  piv- 
oted beams  F  N. 
The  former  of 
these  has  a  pulky 
at  each  end, 
around  which 


passes  an  endless  band  canying  a  series  of  timnU 
R.  Uortar  is  placed  in  the  hopper  B,  and  by  tun- 
ing a  crank  the  endless  bend  is  set  in  motion,  ud 
at  tlie  some  time  the  grooved  roller  b  is  rotated,  By^ 
plying  each  trowel  with  mortar  as  it  passes  under 
the  hoitper.  The  trowels  arc  successively  canifd 
forward,  and  their  contents  sacceasively  applied  to 
the  surface  (a  ceiling  in  the  iUuatiatioo)  to  he  pba- 
tered.  After  giving  its  stroke  each  trowel  i*  auto- 
matically tilted,  and  returns  to  receive  a  fresli  snp- 
ply  from  the  hopper,  is  a  gage  for  smoothing  and 
ri.'gulating  the  thickness  of  pliuter,  the  snipluf  of 
which  is  carried  off  by  a  slide.  The  machine  ii 
pushed  forward  as  the  work  adrancea,  the  bean  F 
i>ein^  raised  or  lowered  to  suit  the  work  \fj  a  ropa 
passing  over  a  pulley  H  on  the  beam  N. 

PlaB'terHmU.  One  for  grinding  gypsum  or  lime 
for  mortar.    Sec  MnnxAR-iitLL. 

Flaater-apat* n-la.  A  piece  of  steel  about  S 
inches  long  by  1  wide  and  \  thick,  in  a  long  han- 
dle. B^*  its  means  plaster  is  tpnad  on  muidin  or 
sheepskin.  It  is  heated  and  lued  annetbing  like  a 
flattening  iron. 

Plat  (Nautieal,)  A  brud  of  /iaet,  nard  ai  is 
service  for  a  cable  in  the  bawse.  A  /<a  is  a  short 
rope  made  by  twisting  a  few  rope-yarns  together. 
See  Plait. 

Plat-band.  (ArchiUtiure.)  a.  A  j^ain  flat  aah- 
lar  or  a  molding  on  a  capital  from  wnich  an  srch 
springs.    An  impott. 

b.  A  flat  fascia,  band,  or  atring^ 
whose  projection  ia  less  than  its 
breadth  ;  the  lintel  of  a  door  or 
window  is  sometimes  so  named. 

Plata.  1.  {Carpentry.)  a.  A 
beam  on  a  wall  or  elsewhere  to 
support  other  |K)rtions  of  a  stniC' 
ture.   A  eammg'pitce. 

A,  Tn/Her-plnte. 

b,  pur/iu-plat& 

c,  erovnt-iimte, 
dy  im/Z-plste. 

2.{NauiicaL)  a.  An  iron  hand 
or  bar :  as  the  btuJt-ttay  plate  con- 
necting the  dead-eye  of  the  back- 
stay to  the  after  channel ;  fuUock- 
plates ;  cAanMe^plates,  etc 

b.  A  sheet  of  metal  form- 
ing a  portion  of  a  strake  on  a 
ship's  side. 

3.  A  thick  sheet  of  metal 
for  forming  a  portion  of  a 
boiler  or  liimilarly  constructed 
object, 

Wtigia     a  Squtr*  Foot  «/  Out  mtf  WrtMgkt  Am,  Offa, 
LtMl,  AwH,  Mf  time,  Jnm  >/■■  O  1  lUdtma. 
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Thlck- 

Caat- 

WiDoght- 

Copper. 

LMd. 

Saa 

neaa. 

Ittm. 

Iton. 

Inch. 

Lb*. 

Lba. 

Lb*. 

Lba. 

Lba. 

iim. 

2.916 

2.617 

2^ 

8.601 

2.6n 

SJH 

4698 

6-085 

6.781 

7.883 

6J6 

7.039 

7.G63 

a67S 

11.074 

8026 

7iS 

9386 

1007 

11.662 

14.766 

10.7 

9» 

> 

11738 

I3.68S 

14.468 

1S.4U 

18.876 

11.7 

14.079 

15.106 

17.S44 

28.148 

16  06 

MM 

]6.426 

17.628 

an,28t 

26.88B 

16.7K 

IBM 

18.778 

20.141 

28.126 

2»ja 

S1.4 

i&n 

21.119 
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PLATE-OLASS.' 


Nora.  Thawnught-lron  U  that  of  hard-rolled  PeniujrlnDla 
plues,  mad  the  copper  that  of  luwd-roUed  pUtM  from  the  works 
ofMewr*.  PbeljM,  Dodge,  &  Co.,  Conn. 

4.  {Steam-enifitu.}  To  plate  a  port  is  to  close  it 
\tj  the  la»d  or  UDperfoiated  portion  of  the  plate  of 
a  slide-valve. 

5.  (Horology.)  Ooe  of  the  paiallel  sheets  of  metal 
in  a  watch  or  dock  into  which  the  principal  wheels 
are  pivoted. 

6.  {Dmiistry.)  The  portion  which  fits  to  the 
roouth  and  holds  the  teeth  of  a  denture.  It  is  of 
gold,  silver,,  aluminum,  or  vulesnite. 

7.  {JIMallitrgy.)  A  Rat  metallic  piece  in  a  fur- 
nace, usually  a  part  of  the  bed  or  bosh. 

8.  (BiU-making.)  A  plate-hat  is  one  of  which 
only  the  outer  layer  is  fur. 

9.  {Frinling.)  A  page  of  type,  stereotype,  or 
electrotype,  for  printing. 

10.  {Engraving.}  a.  The  metallic  surface  in  which 
an  engraviaff  is  cut.  Hence  the  names  plaU-ertgrav' 
intg,  eopper^xtct  etc. 

A.  An  impression  from  snch  an  engraved  plate. 

11.  A  piece  of  metal  to  be  attached  to  an  object ; 
as  a  name-plate  to  a  trunk,  a  (f»»--platc,  a  co^n- 
plate,  a  ;!nji«r-plate,  to  keep  the  stain  of  fingers  from 
a  door,  etc. 

12.  A  piece  of  service  of  silver,  gold,  or  their  imi- 
tations. 

Tb«  Bcmuipa(«Faorpa/(aii(spIaU,dlita,or  Mucfo)  w»8  of 
metal  or  wtheamn,  often  higalj  omamMiMd,  and  M»wtimM 
wltb  a  bandle.  In  tbe  latter  cowBUoD  It  MuA  like  sad  was 
oeeadimallr  nied  as  our  grlddla* 

Tbe  jMtHM  aeemf  to  ban  bean  deeper,  Uko  abowL  and  amw- 
tlniea  had  a oorer.  Alugaboirl  wUeniMr;  UMladlo,cintAw,' 
tk  drinktog-flup,  jmcmTimi.  8m  Smlth'a  "  DfedonaiT  <i  Qiedc 
asdBanaaAutlqiddot,"  Aura;  PeUiita, 

18.  A  small,  shallow  vessel  for  table  service  ;  one 
at  a  time  for  each  guest,  in  contradistinction  to  the 
dish  which  holds  the  viand  from  which  a  guest 

is  helped. 

Pepyi  oonplalna  that  at  tbe  Lord  Hajror*!  dtomtr,  London, 
1003,  tba  major  part  of  the  guMts  had  "  no  napkins  nor 
chuge  of  trenchers,  and  drank  out  of  earthen  pltehcra  "  aad 
•to  from  "  woodt-n  dUhee.'' 

Pewter  and  wood  weiw  tbe  ordtoaiT  ware  ftir  manr  rantorlea. 
Afterward,  oofflmon  eartbenware.  Imported  ware  from  China 
SaTB  the  Alllp  to  some  pemoni  of  Ingcnul^  and  taste,  the  prin- 
dpal  one  of  whom  was  Wedgewood.   See  Ponxai ;  Poroiuiii. 

Plate-bend'ing  Ma  •chine'.  A  machine  for 
bending  plates  of  metal  to  any  required  curve  for 
boilers,  water-wheel  buckets,  etc.  Those  for  form- 
ing  re^lar  curves  comprise  three  rolls,  two  of  which 
are  dnven  by  gearing  and  the  third,  generally  the 
upper  one,  runs  &ee. 

In  tbe  lUnstration,  a  A  are  tbe  driren  roll*,  rotated  in  dther 
direct  kin  by  the  gma  c  d.  Tbe  bearings  of  tbe  tne  roll  «  are 
nlanil  or  lowwad  67  taming  the  hand>wbeel/,  which,  hj  nuaai 

Flf.  8810. 


tUat-Bending  Kbukint. 

of  the  gear-wheels  f.Totatet  the  shaft  A, 
baTlng  a  worm  at  each  end  gearing 
with  worm-wheels  1,  which  turn  screws 
supporting  the  bearings  of  the  roll  e. 
By  Tarylnjf  the  dUtatnce  between  the 
npper  and  lower  rolls,  •  greater  or  teat 
curvature  is  given  to  the  pUte,  the  enr- 
Tature  being  greater  in  proportloa  to 
their  nearness  together. 

In  some  maehtDea  of  this  kind  the  upper  roller  hi  provided 
wUhsiTaiatoaiUMtnmUs  at  Mch  end,  lo  that,  t^y  nUng  on 


end  more  than  tbe  other,  plataa  may  be  bent  to  a  mmteal  sb^, 
or  by  altering  the  relative  higbt  of  Ite  bearings,  their  snrftoes 
may  be  made  of  an  elliptic,  parabolic,  or  other  Doa-elicular  curre. 

For  bending  the  thick  and  irregularly  curved 
plates  reijuired  for  armor-pleting  a  powerful  form 
of  press  la  emjiloyed.  The  upper  and  lower  heds 
have  each  a  senes  of  parallel  longitudinal  bars,  ad- 
juutable  by  screws,  so  that  a  special  curve  may  be 
given  to  each  plate.  The  bars  of  the  two  beds  are 
ai^'nsted  so  as  to  corresjiond,  and  the  plate,  flat,  aa 
it  comes  from  the  forge  or  rolling-mill,  is  placed  be- 
tween them,  and  the  movable  bed,  nsnally  the  lower, 
is  caused  to  approach  the  other  l^  screw  or  hydrau- 
lic pressure.    See  Armor-platinq  ;  Roluno-hiui. 

Flate-bTBMk   Rolled  brass.  ZoUen. 

Flate-en-graT'ing.  A  mode  of  engraving  as 
distiuct  from  the  relief  engraving  on  wood.  The 
lines  are  cut  into  the  plate,  are  filled  witii  ink,  and  the 
surface  is  wiped  clean  and  poliriied ;  soft  paper  is  laM 
on  the  plate,  and  both  are  run  through  a  roller-presa, 
See  CoppKRPLATE-BHa&AViNO,  pages  618,  619. 

Engraved  {dates  are  multiplied  by  the  eleetro-plat< 
ing  process. 

1.  A  reterte  of  the  plate  is  obtained  by  deposition 
of  copper  in  tbe  bath.  This  mold  is  in  cameo,  and 
from  this  as  many  intaglio  copies  of  the  orij^nal 
may  be  obtained  as  may  De  desired. 

2.  An  impression  of  the  plate  is  taken  on  thin 
paper  with  an  ink  of  gum -dammar,  oxide  of  iron,  and 
essence  of  turpentine.  This  is  traneferrcd  to  a  cop- 
per plate  ;  the  paper  is  removed  fav  washing,  and  the 
cameo  thus  obtained  is  placed  in  the  bath  for  the  de- 
position of  an  intt^lio  for  the  printer. 

Flate-^lass,  Plates  of  glass  covered  with  tin* 
fcal,  for  mirrors,  were  made  in  Venice  during  the 
sixteenth  centnry,  but  the  invention  of  casting  glass 
to  form  plates  is  due  to  Abraham  Thevart.  In  the 
year  1688,  plates  Si  x  50  inches  were  cast  \iy  his  pro- 
cess at  St.  Gobin,  in  Picardy. 

A  platC'glass  manufactory  on  a  small  scale  was 
established  at  Lambeth  in  1673,  bat  the  manufacture 
does  not  appear  to  have  flourished  in  England  until 
it  was  nndertsken  by  the  British  Plate-Glass  Com- 
pany,  chartered  by  act  of  I^trliament  in  1778.  Thetr 
works  at  Ravensnead,  Lancashire,  are  still  in  opera- 
tion. 

The  ingredients  and  their  proportions,  employed 
in  making  plate-glass,  are  keM  secret  as  far  as  possi- 
ble by  the  manunteturers.  The  following  is  given 
as  one  of  the  formulas  :  Silica,  78  parts  ;  potash,  2 ; 
soda,  13  ;  lime,  6  ;  alumina,  2. 

Ibe  materials,  in  a  comminnted  Ibnn,  are  ftased  In  emdbles 
or  pod  expoeed  Us  an  Intenra  heat  hi  a  ftmtace ;  tbe  complete 
twAoa  requires  about  20  boun.  Prom  tbe  note  II  Ik  ladled 
Into  a  cistern,  th«  atveltt.  which  is  aim  placed  In  a  hot  fhnmco, 
irtma  It  retnaioi  until  too  glass  Is  flnad  and  In  proper  condi- 
tion to  flow  readily  and  equably.  When  this  oecurs,  tbe 
curette  le  Ufted  out  of  tbe  ftamaee  by  meanii  of  ton^  and 
babied  on  to  a  carriage  by  which  it  Is  moved  to  the  east 
Ing-table.  It  Is  now  skimmed  to  temore  impnritfaa  fttaa 
Ite  Hurfttv.  and  hoisted  by  a  crane  immediately  over  tbe 
costing- table.  See  CtTTxni,  Pig.  167B;  Cumte-TUU, 
Pig.  1181. 

TbecaBtlng-tablelamrroandedby  rideanit  endledfea, 
oorreepoDdlng  In  depth  to  the  tbtckness  of  the  idato  ht 
be  made,  to  prevent  tbe  eaeape  of  the  tlqnefled  glass  which 
Is  poured  upon  It  by  tUting  the  cuvette.  During  the 
pouring  a  washer  Is  drawn  iinmedlately  In  front  of  the 
glan  to  remove  any  dirt  th>m  the  rastlng«lab,  and  vlint 
this  has  been  oorend  te  tbe  requisite  depth  abeavyeoiK 
per  roller  U  oassed  over  tiie  snrlhoe  of  tbe  glass,  caaring  it 
to  exhibit  a  beautifully  irideeceot  play  oT  colon:  this  p ller 
flattens  it*  upper  snrtkce,  and  canaea  any  oaotes  of  the  metal  lobe 
thrown  off  at  the  end  of  tbe  table,  where  it  la  received  In  a 
trough  of  water. 
A  thick  flange  of  the  glass  Is  tnmed  np  at  the  end  of  tho 

Elate,  to  which,  when  somewhat  hardened,  a  rake-shaped  iron 
I  applied,  by  which  It  Is  forced  Into  the  annealing-oven  or  upon 
a  eairlage  by  which  it  la  conveyed  to  the  oven.  As  the  plate  li 
yet  planic,  Ite  under  skla  takes  an  fanprearton  flmn  tbe  brleka 
of  Uw  ovoD,  while  Ite  oppar  sacbeo,  thoo^  aaooth,  Is  «»■ 
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«f«B;  H  eooMqimtlj  nqnlm  to  1m  gnmaA  ud  polUud. 
Altar  remaining  In  tha  tmn  about  flve  tlajri  and  Mns  allowed  to 
oool  gnduall;.  It  Ii  oanfuUr  examined  to  aee  If  It  will  admit  of 
Mum  Qniibed  am  a  aliicl*  plate,  or  whether  U  hu  flaws  or  knota 
wtaten  newadUta  ita  bdny  ont  Into  amaller  ptecea.  If  the 
Ifttter  be  the  case,  the  dribettn  portfama  are  out  out  and  the 
remainder  aarrea  for  platee  of  1«M  aiae. 

In  eltiier  ease  the  pUtea  an  Imbedded  in  piaster  of  Paria 
upon  atona  tatolea  about  8  X  16  feet  in  width  and  lengtb ;  thaae 
am  arranged  in  paira,  at  about  10  feet  dlstaaee  uatt. 

Other  j^tea  of  ^au  an  cemented  to  the  unoar  aorftMa  <f 
two  awlng-tablei  or  mnoeni,  which,  by  maana  of  a  horlaontal 
fraina  batwean  eaeh,  are  eanaed  to  tr»wae  backward  and 
fbrwavd,  a  circular  motion  Mag  at  the  aama  Hum  Imparted  by 
meaoa  of  «  rartlcal  erank-ahut  pirotad  to  tlie  central  and 
uppnr  part  of  the  tftble  and  actuated  bj  berd'geailnK ;  four 
other  cranka,  one  at  each  comer  of  the  ftama,  aem  tu  guide 
and  limit  Ita  motknt,  canalnE  Its  central  point  to  deacribe  a  cir- 
cle about  bur  feet  in  diameter,  m  that  dUbient  portion*  of  tha 
feaaa  of  the  upper  ud  lower  ^aas  platea  are  eontinuallv  ap- 
plied to  eaeh  other.  Sharp  riTer  aand  alfled  into  two  dUbrent 
riaa*  Is  need  as  an  abradant ;  when  the  tuiftce  of  the  lower 
ptate  has  been  noaod  quite  flat  br  tha  ooareer  aand,  It  la  i«- 
morad  by  carelU  washing  sad  tbe  Oner  oand  b  substituted  for 
it ;  to  tida  aoocMda  emery  powder,  a  eoaraer  and  then  a  liner 
qnalltjr  being  uplled,  the  glass  bcdng  thoroughly  wadwd  pn- 
▼Ions  to  eaeh  change  of  nuterial,  ao  that  none  at  the  ooaraer 
paittolea  prerlouily  used  may  remain  to  canae  aenUohas  on  Its 
snifkee.  The  platM  are  then  Inverted,  and  the  name  process  is 
repeated  on  the  other  aide.  For  thli  purpoM  the  tr%ma  ebove 
described  Is  suspended  by  ch&ina  wbtoh  admit  of  Its  being 
rdsed  from  tha  bee  of  the  lower  table.  These  mAohlnes  do  n<A 
permit  the  use  of  very  Bue  emery,  aa  their  weight  and  Telodty 
at  such  near  proximity  m  they  would  neceMsrily  be  would  tear 
the  aur&oa  of  the  glass ;  the  velocity  la  consequently  reduced 
when  tbe  flner  emery  is  employed,  and  a  different  nuKhine, 
worked  by  hand-power,  la  used  for  the  final  smoothing,  prepun- 
tory  to  the  proeeaa  of  poUahlng.  This  la  eOboted  upon  atone 
benches  about  two  (bet  high,  having  plane  upper aurfkcea  uritleh 
am  eovered  with  wet  •anvaa.   Upon  this  one  of  tbe  larger 

fitates  la  laid,  the  wetted  anrfeoe  of  the  canvaa  serving  to  retain 
t  In  place.  A  amaller  plate  la  oaed  aa  a  grinder  or  runner ;  If 
tfali  be  of  such  rise  that  a  uniform  preaimre  cannot  be  Imparted 
to  It  by  hand,  leaden  welghta  are  distributed  over  Its  aurfiice. 
Bmery  powders  of  graduafly  Increasing  flneneaa  are  applied  with 
WKter.nnd  tbe  runner  Is  travemed  back  and  forth  by  hand  with 
a  aemlclreular  atroke,  its  path  being  allghtly  changed  at  euh 
■troke.  while  the  runner  ItMlf  In  gradually  turned  around  aa  on 
an  axle  during  the  progresa  of  ttie  work.  These  eomblned 
moveDMDts  serve  to  evenly  distribute  the  emery  and  Inaare  an 
equal  amount  of  grinding  t>oth  to  the  bed-plate  and  runner. 
Bmall  platea  an  imoothed  by  young  gIrU ;  for  the  larger  alses 
two  women  stand,  one  on  eaeh  aide  or  the  beocb,  and  by  pla- 
cbkf  tbrfr  onlatretched  hands  on  the  runner  give  It  a  backirard 
and  forward  movement  of  five  or  ids  feet. 

About  six  alaea  of  earetblly  washed  emery  are  uwd  In  amootb- 
tng,  and  between  each  change  the  platM  and  everyttitng  about 
tha  apparatus  are  eaiefblly  waabed,  including  the  hands  of  tbe 
operators.  The  fine  emery  powiler  last  employed  tmparta  a 
very  amooth  aurfiue  to  the  plates,  which  are  now  ready  for  pol- 
lehtng.  The  polishing -roachlne  han  a  bed  mounted  npon  roll- 
ers.and  tiavereed  slowly  back  and  forth  aUewlse  by  a  rack  and 
^nW  beneath.  Two  carriages  supported  on  wheela  at  each 
end,  which  run  on  nils  at  each  end  of  tbe  table,  have  a  redp- 
rocatton  of  about  two  feet  by  meine  of  two  oppoiwd  cranks,  m 
that  one  advances  a*  the  other  recedes.  They  are  placed  about 
four  feet  apart,  and  to  their  under  aurfecee  are  attached  rub- 
ben  having  aockets  in  their  upper  part,  Into  which  bars  with 
rounded  ends  on  tbe  under  ddo  of  the  carriage  are  fitted,  allow- 
ing a  certain  fbeodom  of  motion  independent  each  of  the  other ; 
they  measure  6x8  Inches,  are  placed  at  distances  of  one  foot 
apHt,  and  their  Ikcee  are  covered  with  thick  felt.  By  the  te- 
cfprocating  motion  of  the  carri^e  and  the  tranavene  movement 
of  the  bed,  they  are  caused  to  act  on  every  pirt  of  the  aurfece 
of  the  glaaa,  a  sufllclenl  prosture  being  Imparted  to  ear^  by 
weights. 

Tbe  powder  generally  employed  in  polishing  Is  "Venetian 
pink,"  a  substance  coalalnlug  a  email  proportion  of  nxlde 
of  iron  mingled  with  earthy  matter.  It  Is  used  with  water, 
which  reducea  the  rricUon  and  prevents  the  glass  firom  becoming 
healed  Tripoli,  erocua,  and  putty  powders,  when  used  with 
water,  cut  too  actively  to  produce  a  high  polish  In  thU  way ; 
thoogb  they  are  employed  dry  for  the  last  flnbfa  la  hand  pol- 
ishing, the  amount  of  surfece  acted  on  with  the  velocity  and 
power  of  the  marhlnery  would  render  them  liable  to  tear  the 
lace  of  the  glaas,  beelde  exposing  It  to  the  contingency  of  being 
broken  by  the  heat  evolved. 

llFpollshing  old  plates  which  have  been  semtched  is  genenUly 
effi-^cted  by  hand,  as  the  operation  may  be  restricted  to  the 
scratched  portion.  The  process  Is  comnienced  with  tripoll  and 
flnbhed  with  puttv-povitor  or  erocua.  The  rubber  Is  attached 
to  the  end  of  a  pcde  suepended  fKim  a  apring,  which  affords  the 
necessary  pressure,  and  la  pushed  bock  and  forth  by  a  workman. 
ThU  process  Is  both  tedloua  and  laborious,  and  causes  the  aor- 
fere  to  preaent  n  wavj  and  pollehad  ^peaianea  much  InlMor 
to       it  mirhlni  pftMhiMl  glaM, 


Flate-holst.  A  damp  or  dntch  by  irliid)  a 
plate  is  lifted  into  position  for  attachment  to  tbe 
angle-irons  fonning  toe  riba  or  frames  ;  or  for  getting 
tbe  plates  aboard  for  other  parts  of  the  work.  It 


Hats-flbjtf. 


consists  of  a  rtroM  stirmp  b  and  ring  e,  the  latter 
being  attached  to  the  hook  of  the  tacUe.  Tbe  plate 
a  is  clamped  agaitist  one  le^  of  the  stirrup  1^  the 
point  of  the  eet-acrew  d,  wluch  puses  thn»^  the 

other  leg. 

PlatCh-hoId'O'.  {Fhoto^phg.)  a.  Alao  known 
aa  dark'Slide  or  tlide.  That  part  of  a  photographic 
camera  which  is  used  to  contaiD  and  transport  the 
sensitized  plate.  It  consists  of  a  thin,  fiat,  rectan- 
gular frame  or  box,  square  or  nearly  so,  the  dimen- 
sions of  which  enable  it  to  take  exsctir  the  place  of 
tbe  ground-glass  screen  npon  which  the  visible  pic- 
ture falls.  The  back  of  the  plate-holder  is  provided 
with  a  door,  which,  when  opened  in  tbe  dark  room, 
admits  of  the  introduction  or  withdrawal  of  the  oA- 
Indionized  plate.  The  fhmt,  that  is,  tbe  side  which 
faces  the  Icdb,  bas  a  thin  sliding  shutter,  which 
serves  to  uncover  the  sensitiTe  surface  whem  the 
slide  is  in  its  place,  so  that  it  may  receive  the  nys 
of  light,  the  action  of  which  forms  the  pbotognphic 
image,  exactly  in  the  pwdtion  occn]iied  by  the  ground 
glass  during  tbe  opention  of  foeosing.  By  this  oon< 
trivance  thu  plate  is  taken  to  and  fram  Uie  camen 
in  total  darlinesa.  Insidt  frames  or  hiU  are  uaed 
within  the  plate-bolder  for  making  small  negatives. 

b.  A  pneumatic  device  used  to  hold  the  pl^  dnr> 
inc  de  velo  pm  en  t. 

Plate-i'ron  Oird'er.  A  girder  made  of  wroogbt- 
iron  plate,  either  rolled  with  flaDges  tx  boflt  up  of 
flat  plates  and  angle-iron.  See  Gibdkb.  See  ibo 
pafresll98,  1190. 

Flate-leatb'er.  Wash-leather  Uit  rablAig  and 
cleansing  silver-plate  and  jewelry. 

Flaf  en.  {PHiUing.)  The  slab  which  acta  in 
concert  with  the  bed  to  give  tbe  impression.  See 

PriST[NO-PHB«S. 

Plate-of-^wliid.  (Mustek  In  the  constraction 
of  organ-pipes,  a  thin  aperture  whence  a  sheet  of 
air  issues,  impinging  upon  the  lip  of  the  month  and 
receiving  a  vibration  wnich  is  imparted  to  tbe  col* 
umn  of  air  in  the  pipe.    See  Pipe  ;  Mopth-pipr. 

The  word  is  sometimes  applied  to  the  issning 
stream  of  air,  which  is  flattened  by  tbe  surfaces  be- 
tween which  it  iiasses,  so  an  to  impinge  as  a  ribbon 
of  air  npon  the  edge  of  the  lip. 

Plate-pa'per.  Paper  for  taking  imprearioai  of 
enjrmving.  Copperplale-\Awr. 

Plate^^plan'liig  Ma-^hine'.  A  machine  de- 
signed for  pinning  tme  edges  and  bevels  on  plates 
for  boilers  and  for  iron  ships. 

In  the  hmcUim  ilhistiated,  tha  pUa  is  daapad  upon  a 
woMkB  bad,  U  ftst  iMv,     nwu  of  boWag-dm  boUi  «  «, 
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etc  Ths  cntter-hMd  la  drlTon  hj  a  screw  sliding  on  •  pftir  of  |  aqiurM  np  a  iumtov  calklDg  •orfhM.  Shlpi'  plMtca  msj  be 
wajs  A  A,  one  sbova  the  otliBr.  It  !■  Hlf-opentlng  la  feed,  aad  j  plkoed  Iwlbra  or  after  benillng.  In  the  Utter  cue  the  bed  to 
bu  euUors  whkh  work  each  wj.    It  berela  the  ed^e  and  I  corred  to  the  form  of  the  plate. 

tig.  am. 


BilUri't  RaM-Roiittif  Uadnm. 


Flate-pow'der.  Rouge  and  prepared  chalk  or 
oxide  of  tin  and  rose-pin^  Uaea  in  polishing  sil- 
ver-ware. 

Plate-prinf  ing  Mo-ohlne'.  One  for  printing 
from  platea  or  cylindeni  engruved  in  intaglio.  Such 
plates  have  depressed  lines  nin<le  to  contain  ink, 
which  is  smeared  all  over  the  surface  ;  the  superHu. 
ity  is  wiped  off,  leaving  the  lines  full ;  the  surface  is 
then  polished  and  damped,  nhsorbcnt  paper  being 
pressed  aftainst  the  plate  during  the  naasage  between 
rollers.  The  ink  leaves  the  lines  and  adheres  to  the 
paper. 

Machine*  for  this  pnrpow  have  been  made  to  op<^rate  npoa 
pUteo,  the  fnktnR- roller*  beinfc  iiac«Md"tl  by  wlperii  and  pollsh- 
•ra,  after  which  the  pUt«,  on  Ita  bvd,  paoMi  baoeath  a  D-roUer 

n^.saia 


Plate-TBll.  (RaUtoay  En^iuering.)  A  flat  rail. 

Flate-rail'way.  A  tramway  in  which  the  wheel- 
tracks  ant  flat  pkies, 

Plate-roU'er.  A  smooth  roller  for  making  sheet- 
iron. 

Flate-abean.  (Metdl-u>orking.)  A  shearing- 
nutchioe  for  sheet-meta],  such  as  boiler-plate.  See 
SUEARINO-HACHIKE  ;  BaR-SHEAR,  etc. 

A  shears  for  cutting  bent  plates  or  angle.irons.  The 
bed  a  and  cutter  b  are  adajited  to  the  nhape  of  the 
piece,  so  as  to  avoid  bending  or  buckling,  and  the 


and  retnrai.  Ths  plato  la  kept  hot  bj  gts  or  oil  lamp*  booMth 
tlic  bed  or  by  Imn  healen ;  a  bloakct  between  thr  InipreMlon- 
roller  and  the  biick  of  the  pitpur  kItga  ■  Hpongy  bnt  WTcrv 
preMure,  whirh  forcpa  the  paper  pirtly  Into  the  llnrfl  of  the 

Blabe,  wheare  It  withdraws  the  Ink  a«  the  paper  la  aubeequmtly 
Rod.  8m  UopPKRPLiTi'PBiTn'ina,  page  flt9 
Another  fonn  of  plate- printing  iitmw  hn*  the  en^Tlng  on  a 
roller  A  heated  from  the  Interior  by  a.  row  of  gts-jntn  b.  The 
Ink  la  appllrd  by  the  roller  on  thn  to'fl,  which  roUUn  In  contact 
with  the  ink-dliCrlbutlng  roller  and  the  enimTed  cylinder  on 
Ihi  reapoctlTB  aldtw.  Biiaeath  the  InkinfC'rollcm  la  an  Ink-doc- 
tor, a  knife  edge  which  nmoTei  the  greater  portion  of  the 
■nperflaona  Ink.  The  cylinder  then  romee  in  uontart  with  an 
Independently  reroUlnR  wiping  bruah-rollcr,  then  with  a  )»cond 
wiper-roller,  and  next  with  a  roller  F,  whone  sur&ce  perform! 
the  duty  perfbmicd  In  the  hand  printing  proccm  by  the  palm 
of  the  hand,  being  nurflu-ed  with  whiting  for  girlng  the  final 
poUab  to  the  cjlloder  before  It  paaaea  to  the  paper,  which  la 
preaaed  upon  It  by  the  roller  aboni 

Plata-^raok.  A  frame  in  which  washed  and 
rinsed  dishes  and  platea  arc  placed  to  drain. 


iSKmrs  /or  AngU-hon, 

cutter  is  operated  by  a  cam  on  the  shaft  e  or  eqnir- 
alent. 

.  Plate-waim'er.  A  amnll  cupboard  standing  in 
front  of  a  tire  and  holding  plates  to  warm. 

Plate-w-heel.  A  wheel  without  amis.  One  in 
which  the  rim  and  hub  are  connected  by  a  plate  or 
web.  Many  car-wheels  are  made  in  this  way.  The 
wheels  of  watches  are  made  so,  and  the  plate  is  af- 
terward filed  away  in  portions  so  as  to  leave  npokes 
in  the  form  of  a  cross.  This  is  called  eroinng-out. 
A  ftperial  file  is  used  for  the  purpose. 

Plat'form.  I.  {FortifitxUion.)  The  floor  on  which 
the  guns  are  placed.  It  is  level  transversely,  and 
has  a  ulight  slope  toward  the  embrasure.  The  chaa- 
sis,  when  pivoted  forward,  traverses  on  a  curved 
track  at  the  rear.  The  gun  rons  in  and  out  of  bat- 
tery on  the  chassis. 

2.  A  landing-stage. 

3.  A  raised  walk  olongside  a  railroad-track,  to 
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aMist  in  .mounting  to  or  dismonnting  fnnn  the 

cars. 

4.  A  floor  supported  by  a  scaffold. 

5.  The  bench  in  a  glass-furnace  on  which  the  pots 
are  placed. 

Plat'fozm-board.  {Ordnaace.)  A  ^de-board 
on  an  ammunition-caniage  for  forage.  Side-board  ; 
wing. 

nmtflbxm-bzldge.  {BaUmy-atn.)  AgKogmay 
over  the  apooe  between  tha  putfonna  of  af^aceDt 

Us*  8B15. 


Oar-Ftatfirm  &i(lg9. 

can  in  a  train.  It  is  a  measure  of  safety,  to  prevent 

Graons  falling  down  between  cars  when  in  motion. 
Fig.  8816  it  is  a  gang-plank  with  arrangements 

to  allow  it  to' 
Kg.  8816.  Blip  back  and 

forth,  bat  not 
slip  off. 

In  Fig.  3816, 
the  flour  and 
sides  of  the 
bridge  which 
unite  the  plat- 
forms of  adja- 
cent cars  are 
made  on  the  ex- 
panding lattice  or  lazy-tongs  principle ;  they  are 
contractible,  to  be  taken  on  board,  or  are  swung  iu 
on  pivots  when  tlie  cars  are  detached. 

Plat'form-oor.  {Railioay  Engineering.)  An  open 
car  havine  no  inclosing  sides,  or  merely  surronnded 
by  low  ledges ;  intended  for  carrying  stone,  pig-iron, 
and  similar  aKicles  of  freight. 

Platfonn-OBi'riaga.  (Ordtutnee.)  One  for  trans- 
porting mortars.  Tialfomi'vsagfm, 

Plat'fona-OTana.  1.  A  crane  on  a  movable 
truck. 

2.  A  crane  on  the  hrtak  of  a  platform  to  land 
goods  from  wagons  or  cars. 

Plaffoxm-soale.  One  with  a  fiat  scale  on  which 
the  olgect  to  be  weighed  is  placed. 

There  are  touMttr  platfoim-scales  of  a  comparatively 
small  size.  Larger  ones  are  wheeled  about  on  the 
floor  of  a  store  or  warehouse,  being  adapted  for 
weighing  boxes,  barrels,  sacks,  and  packages  which 
are  moved  by  truckg.  A  still  larger  form  is  the  cat- 
tle or  hay  scale,  on  which  the  wajipin  and  its  load 
are  weighed  at  once,  and  the  tairt  afterward  deduct- 
ed.  See  Scales. 

The  principle  is  readily  understood  from  Pig.  S817. 
The  knife-edge  of  the  scale-beAm  F  rests  in  an  arm 
depending  from  the  lever  0 ;  this  and  the  beam  are 
connected  by  the  pivoted  lever  A,  its  connecting  rod 
and  loop  E,  so  that  the  beam  may  be  maintained  in 
horizontal  position,  and  its  vibrations  instantane- 
ously checked  during  the  process  of  weighing. 

A  fitvoiite  fonn  of  British  platfbmi-sralea  is  npon 


llg.8817. 
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the  lever  principle,  but  unlike  the  steelyard.  A 
constant  proportion  as  to  length  exists  between  the 
respective   entb.  A 
n  nmber  of  weights  are  18' 
employed,  which  rep- 
resent from  four  to  ten 
fold  their  amount  on 
the'  platform,  accord- 
ing to  the  proportion 
established.  Itisport- 
able,  and  is  the  ordi* 
nary  scale  of  the  coun- 
try for  weighing  cool 
or  produce  in  bags. 

Pla-tU'la.  A  white 
linen  Sileeian  fabric. 

PlatO^UL  Twiated 
silver  wire. 

An  iron  plate  for 
glazing  stuff. 

A  metal.    See  Platintth. 

Plat'ing.  The  art  of  covering  baser  metals  with 
a  thin  coat  of  silver  or  gold  was  practiced  by  the 
Orientals  and  ^yptiaos  many  centuries  before  Eu- 
ropeans excelledln  ornamental  metallniCT. 

The  process  is  now  extensively  apjdied  to  the 
cheaper  metals,  those  which  are  more  oxidiable 
being  protected  by  those  which  are  less  so. 

Tbe  protKM  origtoaUy  pnrtlced,  known  m  Trrntk  fttrfrnr, 
oontrleted  In  applying  nlT«r  lotf  to  uttelcB  of  brui  or  stral; 
the  ankin  nf  tiM  two  nwtale  wu  effected  bj  beat  aod  faj  nb- 
blng  witb  a  burntober.  ThU  locked  the  derii«d  pennancwr. 
Mid  wiia  snpplutled  by  the  ineUiod  still  generollj  aa|doy«a 
where  electro-ni*Knetic  egemnr  ta  not  rcmHed  to.  Ai  prattfcrt 
at  Blnnlnfthun,  Sheffield,  ana  other  pluw  where  werk  of  Bda 
deacrlption  is  lAigely  carried  on,  the  pnmn  ts  eawntU)f  a* 
fhllowa :  An  Ingot,  componed  of  «o  alloy  of  capper  and  bnw,  if 
prepared  by  melting  the  alloy  in  gnptute  cruclblea,  and  aear- 
log  Into  two-part  eavt-lron  molda.  gre«i«d  on  the  interior  to 
prennt  adheMon,and  havlDg  ahl|di  Rateormoath.plere  to  gha 
the  pienure  reqoMte  to  I  am  re  noUdrty  and  unUbrmfty.  Aflcr 
withdrawal  fMm  tbe  mold  the  ingot  i«  diwwcd  with  ttw  Die  oa 
one  or  iMthxldeii,  according  as  It  li  to  be  ringlc  or  doable  plated. 
A  plate  of  silTer  i  ^  the  tbickneM  of  the  Ingot,  uid  of  slightly 
■mailer  dlmenaloai,  U  then  applied  to  Itt  ikce,  tied  to  It  with 
wire,  and  a  Binall  quantity  of  a  ntnrmted  twlntlon  of  borax  In- 
serted avoand  the  edge*.  This  mit  melti  at  a  low  temparatim, 
and  esclndee  the  air,  which  might  otherwiM  oddtae  the  eoppw 
and  prerent  the  onion  of  the  metalf.  The  Ingot  li  then  tm»- 
ferred  to  the  platioK-nimace,  and  laid  dbcctly  on  the  coka  fln 
of  the  ftiraace,  which  hai  an  iron  door,  providod  irilb  aa  aptr- 
tore  through  which  the  interior  h»j  be  viewed. 
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Th«  opmtor  watchM  at  thl«  h<da,  ud  wfaco  tbe  proper  •ol- 
dering  tompeimtnra  is  attelnMl,  which  i»  known  by  the  riMing 
or  dnwlog  togoUwr  of  the  ftc«a  of  tbs  two  roebdi,  tbe  ingot  U 
tnrtMitl;  remOTCd  ftom  tbe  ftimww ;  were  it  to  ramaia  a  little 
longer  ma  aOoy  mmld  be  formed,  ■poUlng  tbe  pUting.  Aa  It 
ts,  tbe  iDetMli  ere  held  In  conUet  ay  tbo  foniutloo  of  e  thin 
tba  of  allTer  solder  et  tbelr  contacting  Rur&eea.  The  ingot  Is 
then  deuaed  knd  drswn  to  the  deeired  thtckneai  betwwn  roll*. 

In  plating  copper  wire  the  idlrer  ia  Brat  Ibrmed  Into  »  tube 
one  or  the  edgea  of  which  allghtly  orerltipi  the  other.  A  red- 
hot  copper  cTiiDder  fitting  aomewlut  iooaelv  U  then  Ineerted, 
and  the  twvedge*  of  Ute  tube  Joioed  hj  mbbing  with  a  steel 
bnmlaber.  It«  biteilor  la  then  cleaned,  and  »  copper  rod  on 
whkh  It  ezBctiy  flta  la  Inaerted ;  thli  la  allKhtlj  longer  than  tbe 
tube,  and  la  grooved  at  lla  end*,  so  that  the  enda  of  the  tuba  by 
being  prcaaed  Into  thew  groovee  tnay  exclude  tbe  air :  tbe  cem- 
pound  rod  la  then  heated  mi-hot,  and  the  sUver  ecating  united 
to  the  copper  by  rubbing  brlakly  lengthwlae  with  tt»e  bumlaher. 
Tbe  win  la  then  drawn  to  tbe  tequlred  aliapeaad  thIiAaeM,  be- 
ing occaskwally  annealed  during  thepioeeaa.and  flnaliy  cleaned 
with  dilute  acid.  Such  wire  la  oaad  for  maUuf  breid-baaksta 
and  atmllar  articlee  of  utility  or  oruament 

Flaied  ware  la  fbrmed  by  roMing  wiUi  the  hand  haauner, 
spitmiag,  or  on  a  laige  acaJe  by  alamplng  with  counterpart  lUaa 
or  ewaMa,  and  by  punching. 

GiUuVi  lu  which  a  thinner  eoatiog  at  the  gold  k  ap^M  to 
metalllo  or  other  mrlkaes,  la  effacted  cbemlcaUy.  m  In  Biking- 
tou'a  or  more  properiy  Bonnet's  prooeaa,  by  dipping  the  metal 
Into  a  Bolutimi  eoatalning  gcM ;  or  mechanically,  aa  In  <U»Um- 
per  pa,aikd  t*i^  gliding,  by  i^pVrlug  gold-leaf  on  »  surihee  pnrl- 
oualy  eoreied  with  alae  or  slmllur  adbetive  matter,  ffiuer-gild- 
ing  couaiata  In  the  avpUcatlon  of  an  amalnm  of  mercury  uul 
KcU,  from  whloh  the  mercury  In  afterward  expelled  by  beaL 
Variout  BBodUeatloDt  of  theee  praceaaec  employed  in  rariluiDK 
artlelea  with  gold  and  silver  hare  reodred  different  technical 
tuunea,  as  Oermao  gliding,  Grecian  gilding,  and  J^Mueee  glld- 
ing :  In  tbe  latter  a  line  powder  la  used,  producing  u  "  dead- 
aned  "  appearance.  See  Qilddio. 

SUvenng  bmu  or  copper  may  be  effected  by  dipping  tbe  artl- 
dafat  nltrle  add  to  olaan  tbe  sur&ee,  and  tbea  mbUng  the 
MidMie  wWi  %  0QBipflAl0&  of  ^ 

Cream  of  tartar  100 

Okloride  of  diver  10 

Oomrtmsubttmat*   1 

iu 

ThaapoIUi.  ThermoawteriealeimtlHHATCnd. 

Irtklee  made  of  aa  alloy  of  sUnrr  and  copper  may  be  blaacbsd 
dln^  them  Into  a  solution  of  UmlpUto  of  poMh.  The 
aeM  d&MriVee  out  the  copper  and  laavae  the  allrer  taolsfad. 

Aitoar  dwrtefmfpjufadon  toftsarbceln  a  Instroaaftonn 
to  addliMt  oU  of  oMda  or  clotw  or  a  writtHoB  of  giapa  mmt  to 
•  aolBtloDareaitalnnlteor  aUvw.  Hlx  — 

Aqua  ammwla   SO  grabu 

HUrale  of  allTer  (cryatali]  60  " 

aplrltaof  wine  00  " 

WM«   90  " 

STOgraliw. 

Wbralhtaitntoorillwlidladvid,  ffllar.inladdftaDls- 

ttODOf— 

Omeavr  U  gralna 

^mvtiAam   ^ounoea 

Leare  the  article  In  ttie  solution  Ibr  a  day  or  two. 

Hbk  plait,  commonly  known  m  sheet-On ,  but,  properly  KpMtk- 
Ing,  tinned  Inm-plate,  Is  made  by  dipping  tbe  plate,  previously 
•eourad  bright  and  pirldtd  by  tmmerrion  in  dilute  aolphurlo 
add,  into  abatta  of  molten  tin  corered  with  a  mixture  of  oil  and 
ndn.  Tinned  Iron  win  Is  prepared  In  a  similar  way.  Bee 
Tn-pun. 

In  Hallett's  proeeaa  fbr  toverittg  iron  with  n'nc,  the  plates, 
baving  been  hammerad  and  aconrad  to  detach  scale,  eie  Im- 
mersed in  a"  preparing  bitth,"  compowed  of  equal  parts  of  lal- 
anuBookc  and  muriate  of  due.  from  whk-b  they  aie  tnm^ferred 
to  the  matalUo  batb,  whieh  !■  eraiposed  of  203  parta  mercury 


nc.a8is. 
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to  1,292  parts  sine,  by  we^t,  with  the  addition  of  about  1 
pound  sotUum  orjMtaailam  to  eaeti  ton  of  the  compound.  Tbe 
affinity  of  tbla  alloy  Ibr  iron  being  very  atrong  care  muat  be 
taken  to  avoid  too  long  Immeirion,  which  wmiid  dlaaolre  .the 
Iron. 

Hg.  8819  Is  a  machine  fbr  covering  with  a  soft  metal  a  atrip 
of  rooflng-metal  made  up  of  wverslaecllanH Joined  together.  Tm 
ends  of  eheete  or  stripe  of  metal  are  Interiocked,  and  tbe  coo- 
ueoted  aheeta  then  paaaod  between  roUere  to  close  the  Manw, 
and  then  through  abath  of  molten  tin  orothersofl  metal,  whloh 
coata  tbe  snrlhoe  end  cloaca  and  covers  the  seams,  so  as  to  fbrm 
continuous  pieeea  oS  Indefinite  length  without  appreciable  or 
pervlona  Joints. 

In  coating  copper  or  brtut  veurb  with  tin,  they  are  first 
Trickled  with  snlphurlo  acid  diluted  with  about  three  times  Ita 
bulk  of  water,  then  Krubbed  with  sand  and  water  and  washed 
dry .  They  are  next  aprinUed  with  dry  powdered  aal-ammonlae 
and  sIlKhlly  heated ;  a  hdbU  quantity  of  melted  block-tin  li 

rnred  total  the  veesel,  which  li  tuned  ibont  until  the  laaida 
well  ooreied,  tbe  txem  btbtg  pound  back  into  the  aseltlng- 
trough. 

£va  is  toeated  In  a  similar  way,  bat  requires  more  care,  hav- 
ing lees  affinity  for  tin  than  copper.  If  the  vessel  be  greeay ,  It 
must  be  treated  with  strong  muriatic  add  In  old  iron  veeeeli, 
where  tht  gnaae  has  penetrated  the  porea  to  a  eondderable 
depth,  eees  this  may  bU  to  remove  the  greeae. 

An  alloy  of  nickel,  tin,  and  Irou  has  also  bean  employed  fbr 
this  purpoee. 

Mating  Oenrnm-iUtitr  lable-waie  with  pure  rilvcr  Is  effected 
by  electro-magneUsm.  After  removal  turn  the  coating-bath 
the  articlee  are  rubbed  wltb  a  wire  acratcb-bniah,  and  bur- 
nished with  a  steel  burnisher  wet  with  cieam  of  tartar. 

Oner's  tvocets  of  eovrring  iron  and  Ueel  with  copper  eon- 
alata  In  fltat  tn^tlng  tbe  otfject,  previously  well  deaoaed,  with  a 
Bolution  of  protocblorUe  of  tin  and  afterward  with  ammonl- 
ated  wdutlon  of  anlphate  of  copper ;  ftom  the  latter  metalUs 
eopper  ia  depodted,  firmly  adhering  to  tbe  ol^eet,  which  may 
be  afterward  polished.  Sne  and  galvanised  lioo  may  be  eoatad 
in  tbenme  way. 

Gilbert's  pioctaa  of  tooting  hard  imlah  with  tin  or  alloy  con- 
slata  In  enveloiring  the  metxl  to  be  coated,  rolled  Into  sheeta  of 
pmper  tblckneaa,  with  a  sheet  of  tin  or  alloy  vatylng  In  thick- 
ness tma  .01  to  .86  of  that  of  the  hard  metij.  The  aurftce  of 
tbe  coating  material  la  carefully  rubbed  nnooth  to  prevent  the 
fbrmation  ot  bUaters  at  wrinkles,  and  the  compound  sheet  Is 
pBseed  thmngh  poUshed  roUera  under  a  heavy  preaaure,  by 
which  considerable  heat  la  generated,  firmly  uniting  the  nir> 
fbces  of  the  two  metals.  The  hard  metal  may  also  be  tinned 
by  Immereion  In  a  liquid  consisttng  of  one  put  by  weight  of 
nitrate  or  muriate  of  <ln  to  about  eighty  parta  of  water  i  the 
time  reqnlnd  variea  from  fiva  to  twenty  mliratea.  See  also 
lUBno^iAmra;  Nmutk^unm;  Giiihim;  StLTnum;  Pl4T^ 
mim;  TB4un,eto.        Ibt aaa  HnAUnwr. 

Plafl-DiB-iDg.  The  deposition  of  a  thin  film  of 
pUtiaum  on  to  plate-glass  ;  this  is  transparent  when 
regarded  by  traosniitted  light,  but  gives  a  reflection, 
as  fnan  a  mirror,  when  viewed  from  the  side  which 
has  the  stronger  light  upon  it.  See  Looking-glass. 

Plafi-nnm.  A  white,  hcavr,  dnctile  metal,  we^ 
difficult  to  fuse,  and  lesistinir  the  action  of  heat  and 
air  and  most  acids.  Equivalent,  96.7 ;  symbol,  Ft ; 
specilic  gntvity,  21.5  ;  fusible  under  the  oxyhydrogen 
blowpipe.  It  is  a  gmyish-white  metel,  moderately 
hard  (between  copper  and  iron),  ductile  ;  welds  at  a 
white  heat ;  almost  infusible.  Alloys  readily  with 
many  metals  ;  is  non-oxidizable. 

It  is  used  for  burners,  chemical  Tcssela,  and  tools, 
setting  artificial  teeth,  bushing  for  guns,  points  of 
liglitning-roda,  etc. 

Plafl-nnm-BteeL  Steel  allt^ed  with  i4t  P^'it 
of  platinum.  It  is  said  not  to  be  quite  so  hard  as 
ailver  ateel,  bat  tougher. 

Pla-tom'e-ter. 

1^  An  instrument  for 

measnring  areas  on 
plans  by  mechan- 
ism. See  PlANiM- 

ETRR. 

Piatt  (Min~ 
ing. )  A  cavity  at 
the  extremity  of  a 
level  near  a  shaft, 
for  collecting  sup- 
plies of  ore,  which 
are  placed  in  the 
kibble  to  be  hoisted. 
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Platten-ing  CHaaa.  The  operation  of  fonning 
ghn  into  aheets  or  plates.  In  croihi-glaaa  this  is 
effiseted  by  impartins  a  rapid  whirting  motion  to  the 
Uown-out  globe  while  still  on  the  mntil.  (See 
TutmiKO.)  Plate-fdaas  is  plattened  oy  the  roUer, 
which  forma  it  while  still  in  a  liquid  state.  The 
tenn  is,  howerer,  specially  applied  to  the  oper- 
ation of  flatting  cylinder-glass.  In  this  case,  the 
formed  cylinder  is  cracked  longitudinally  by  draw- 
ing a  hot  iron  fnm  end  to  end  and  dropi»nc  water 
on  the  heated  Ihie.  A  number  of  the  cylinders  are 
then  introduced  into  a  fnmace,  the  cracked  side  u)»- 
pemiost,  and  when  snfficiently  aoftenetl  each  is 
taken  up  on  en  iron  rod  bent  to  a  right  angle  and 
laid  upon  the  flattiag-atoae,  where  it  opena  out  and 
is  smoothed  down  by  an  implement  resembling  a 
bakOT*!  peel,  after  which  it  is  annealed.  Bee  Glass  ; 

CtUNDRR-OLASB ;  SHBET-OLAHI. 

Platttas.  The  top  oown  of  a  look,  atack  or 

clamp. 

Play.  (Sfaehtnery.)  a.  A  monnwnt  in  a  jm- 
Bcribed  path ;  as  the  stroke  of  a  piston,  the  oaullation 
of  a  pendulum. 

b.  FreedomofmoTement  to  a  i^ven  extent  to  pre- 
vent binding.  A  certain  looseneaa,  as  that  of  the 
arbors  <^  watches  between  the  platea,  aninst  which 
the  shoulderB  abut.  Known  to  watcbmucert  as  end- 
Aake. 

Pleat'tng.   See  Plaiting. 

Pieo^trrm.  (Jfiutc.)  An  ivory  instrument  where- 
by the  strings  of  the  lyre  were  anciently  struck.  It 
aorrived  titla  late  <iay  in  the  quUU  of  the  harpsi- 
chord and  its  congeners. 

Pladf'et.  1.  {SuTgieal.)  A  compress  of  lint  flat- 
tened between  the  hands  and  laid  over  an  ulcer  or 
wound  to  exclude  air.  retain  dreminss,  or  absorb 
discharges.  It  differs  from  a  tent  in  that  the  latter 
is  a  roll  of  lint  introduced  iato  wound  or  ulcer  to 
keep  it  from  cloung, 

2.  {JfMUieal.y  A.  string  of  oakum  used  in  calk- 

^lenallllVoaaU.   A  large  flooring-naiL 
Pl0x4ia'e-tW.   A  plate  employed  in  aoscnlts- 

ng.88M>. 


a,  flat-DOM  pUen 
kMg  flat-now  pUeti. 

t,  enttiDg^Uera. 

a,  flat-DOM  plioim  with  «lr». 
entler  on  the  Mo. 

t,  M^<Mtlag  pUan. 


FlUn. 

/,  pllen  witb  eattam  on  tho 

JoiDt-pUlct  of  the  hinga. 
gipUen  with  rireular  Jawi  tor 

fiokUni;  bolta 
k,  gRikhuitier  ptten. 
i,  n\rt>  rhetn  and  pUais  GOD- 

bined 
j,  ew-pipc  pllen. 
i.Tong-nowpItenlbr  blowpipe 
woA. 

I,  flmtM  lUustntlDg  action  of 


tion,  being  placed  in  contact  with  the  body  to  re- 
ceive the  blows  of  the  hammer.    See  PERCuaaoa. 

Flcyt.  (yautieal.)  A  kind  of  rirer  craft  IHajftc 
(Abmiral  Smyth.) 

PU'ant.   A  French  folding  seat  or  chair. 

Pli'era.  A  small  pair  of  pinchers  witli  long  jaws, 
adapted  to  handle  small  articles,  such  as  the  jiatts 
of  ft  watch  or  other  fine  machinety.  It  is  also  spe- 
cially adapted  for  bending  and  stuping  wire. 

Puera  with  peculiarly  shaped  or  pn^ortioned  jaws 
are  called  langtwaed  pliers,  round-noied  plieta,  ni- 
Hitg--p\iem,  etc. 

For  special  purposes,  as  ^EsAui^pliei^  boUlin^ 
pliers,  etc.    See  Fig.  8820. 

Plinth.  {ArcfiiUcture.)  a.  A  square  set  off  at 
the  base  of  a  structure  or  edifice. 

b.  The  lower  course  or  courses  which  prqjeet  be- 
yond the  general  face  of  a  wall,  giving  it  a  widir 
base. 

The  plinth  of  a  colnmn  is  a  square  slab  above  the 
base  and  below  the  dado.  When  it  has  an  tip)«r 
receding  member,  it  is  a  douiU-faeed  plitUh, 

Ptoo.  A  mixtute  of  hair  aiid  tar  for  covering  a 
ship'a  bottom. 

Plomb-bntt  Bough  lead. 

Plon'g^  (FortifitMiion.)  The  declivity  As 
superior  slope  of  the  parapet. 

Flon'ket.   A  coarse  woolen  fabric 

Plot.    A  ground  plan.    A  plai. 

Flotftbli^soalei  A  scale,  usually  Ih  inches  by 
1^  feet,  used  in  plotting  ground.  It  u  of  btm, 
ivory,  silver,  or  boxwood. 

Plow.  1.  (A^culiitre.)  An  implnnent  for 
making  a  furrow  in  land,  the  object  being  to  sUr 
the  soil,  moke  a  bed  for  seed,  cover  seed,  hill  np 
earth  to  crops,  lay  out  lines  for  planting  ttvcs  or 
shrubs,  and  for  other  purposes,  according  to  con- 
fitmctiou. 

Excepting  to  tbe  ncrwl  raconb  of  the  period  bdbn  the 
flood,  hiiitor;  glvea  no  account  at  a  ttane  when  man  «a«  dvti- 
tute  of  the  hot  and  the  ptow.  Tbe  blatory  OT  one  of  thMt  I* 
the  hlstorj  of  the  other,  for  the7  had  a  ccannxm  orlKla.  la  die 
dlotaot  iwrt  thej  were  aU  of  wood,  sad  dUhtcd  UtUaezoptla 
eiie.    We  may  mMj  aMume  that  tbe  hand  ImpleaMBt  pit- 

eeded  (hat  drawn  b;  anIinaU.   

Tbearlgioal  hoe  was  a  (bited  Itoib (a,  F^.  S821).  Thii.be- 
Ing  Hhapeil  a  little,  sod  the  Ivtk  being  pointed,  fonntd  a  pko 
ib).  Bjrron  iHara  to  the  plowahare  b;  this  name  tn  hia  acronnt 
of  the  Karmiiii;  and  McUng  of  lamail  on  tba  Daunba,  vbcta 
Bitwamnr  swaais,  — 

"  That  abortlj  plow  or  harrow 
Shall  BMs  o'er  what  was  Immil,  and  Its  oak 
Be  uidBDpedad  hj  the  prondeat  HoaQoe." 

DOK  Jiui. 

crfamolltarataapadlhnbalii  wUdiHMknnrplanli  feawd 
■o  that  lis  ioto  majr  ran  m  the  graiiBd  and  turn  a  ftinvw,  and 
not  menly  aentdi  the  aolL  e  is  ao  andnit  Briiiaau  plow 
thun  an  um.  fg  are  Japaneae  plowa  In  the  Smlthaoakm  InMl- 
totloD ;  thflj  ahow  two  dagraaa  of  Ingcnnl^  la  adnDce  of  tha 
other  examplea 

ThelmagvaofMilssn  wprewntaJ  with  a  plow  mifcd  la 
each  band,  and  a  hancnr  mag  orcr  tha  riwaUar  Iqp  a  cord- 
See  Hiaaow 

"  OalrU  taught  the  and  mamer  of  tRIaia  and  lood 
maiuigeinMit  of  the  fruits  of'  the  carOi.  lala  fcnnd  oat  tbt 
wav  at  cumTating  wheat  and  hari^,  which  bribn  krw  bm 
sod  then  In  the  fields,  ainonc  the  common  hrrfae  and  grut, 
and  the  nae  of  them  was  unknown.** — Dionoaus  fieauB^ 

The  aarlj  daMcattoas  were  many  of  than  of  IndMdnala  who 
had  opened  np  eonirai  of  agrienltmal  prnspwitr.  Imt  waa  the 
Graek  f>rea;  Oamj  became  BatdtM,  tbe  Afiwr  Zdcr  cf  tba 
erudite  Pllntr 

The  eOdenej  of  the  eoghMeriw  works  bcBercd  to  hate 
been  executed  bj  Seaoatiif ,  about  180P  a.  C  Indira  tea  a  peat 
pro^reM  In  the  snkmltura  to  iriikh  this  whenie  of  farisatlan 
waa  aubwrripnt.  The  alloTltnn  of  the  TaDej-  of  the  Nile.  ha«- 
erer,  never  wa^  plowed  In  the  manner  we  consldv  Maaniial  to 
good  huabandry  on  our  acdls. 

"  Some  of  the  EfcrptlMU  lightlj  mn  am  ttM  ■arftee  of  tita 
earth  with  a  plow,  after  tbe  water  la  Mien,  and  gain  a  nigtitt 
nop  without  any  great  coat  or  palna."  —  I>ioi>ou»  BicDUn  IV 
B.  c). 

The  palntlDKa  iv  the  Hempbla  pjrranida  idiow  plowa  wllh  oar 
and  others  with  two  handlaa.  It  cannot  be  aald  tU  tbtj  poa- 
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MM  •  moU-bcmd ;  tbey  nther  nMmUe  oar  Aontplow,  mhI 
bT  going  ant  Uw  grouDd  a  ulBdaBt  nouibar  of  thnof  would 
bftnptitHghtKUtnUnillnftUritttiorulth  toftdepthof 
Ira  InobM.  In  tb«  rich  wuUej  of  tha  NUe,  vhleb  tomItm  an 
wmiwl  depodt  of  lUt,  ■  plow  of  tU>  kind  WDaM  praduc*  tta 
eftei.  Poor  m  they  are,  tbqr  ftn  tubctaoUBily  atm- 
Ibr  to  thon  nMd  ftt  Uu  pnwnt  lo  Cm  grtalw  pvt  of  Bu- 
nwe,  M  nay  be  nnt  by  a  «im|MriMii  of  the  plowe  Id  fig.  88Z1. 
A  b  an  andent  plov  ecvfed  torn  NIebiihr,  ud  b  •bttad  by  htm 
to  bs  rimlbr  to  tha  ImptoBMnt  oaad  to  tUa  du  In  Nnrpt  and 
Arabia.  With  siuh  toob,  it  wia  no  wonder  UHt  Bone  and 
ConataotlDOple depended  npcn  the  allDTtelTattay  of iDpt.  ij 
an  two  wfaeeM-plowa  flno  Cayina'a  eoltaetloii  of  Ureek  tn- 
tlqnltiee,  and  *  b  liron  an  amdanl  UetUan  nwdal  Ulnatrated  by 
iMboria.  fbaaioderap)owc]fCailUe,aadMbtheplowaow 
wedlnUellT.  Itb  hardly  aa  good  a  one  ae  that  nhown  at  k, 
whbh  b  a  pknr  of  ttie  Onak  ooenpatlon  over  tJKO  yean  rine«, 
hefbnByraeiMMlDndertbaatlBdiorilaR«Uu«,313B.c.  It 
■till  bAa  the  raold-boaid.  »  ibows  the  modem  Roman  plow, 
with  •  broad  flat  abate.  Tha  diveq^ag  winga  fbnn  a  wedgs 
wUehdlTldeeandtamaoTertbBaalltoaomeeitant.  Tbepliiw> 
man itand* on  thenar  portion the rill-pteee and bolda on  by 
tho  poet,  adding  hb  walght  to  inenaaa  tha  depth  of  foirow. 


loitance,  was  probably  aa  good  an  fmplcnwnt  aa  ttie  one  now 
UMd  by  tiiepaiuantry  of  (be  Arao,— tbemme  tarrltoiy. 

In  Fig.  SSa,  aba  group  from  Benl-Haaaan,  and  of  abont 
the  data  of  Orirtaaen,  who  b  enwldnvd  by  WUUnaoo  to  be 
contemporary  with  Joaeph ;  be  who  atorad  grain  darinf  the 
aevan  yoara  when  the  Nile  exeeedM)  lia  uanal  bight;  whenOalib 
came  rorth  with  more  than  wonted  rigor  and  *pre«d  bay oad  the 
aamU  cultivated  area.  The  group  haa  thm  men  i  tbeounare 
yoked  by  the  homa,  —a  mode  whkh  b  OMaalonally  aicn,  but 
not  M  commonly  as  the  neck-yoke.  The  plowman  b  amfatcd 
by  a  driver,  and  b  IbUowed  by  a  man  with  a  boa,  who  braaka 
iba  clods.  iBsomaoaaca  theplownianbada  wUporg(»d,and 


Fig-  8822. 


ffoiM,  Amtitnt  and  Modtm. 


Thb,  peiha|w,  ta  the  pioneer  of  ntl^  plowa  and  hvf-gj  ptewa, 
aa  wa  of  the  West  call  them,  a  b  mrni  Stnitt'a  platae  of  an- 
elant  diamm,  and  hidkatre  the  appearance  of  the  Anglo-Saxon 
plow  and  plowman  of  the  eighth  Mututr, 

From  the  fbrcKoIng  and  thow  ahown  In  the  next  figure,  and 
a  comporlaoa  of  othcn  fiir  whkh  we  have  no  room  bei^,  H  up- 
pw«  that  the  ancient  Egrptbn,  Rtriuran,  Syrian,  anil  (Imk 
plowa  wore  eqnal  to  the  modem  plowe  of  the  South  of  Pmni-p, 
part  (rfAuatrb,  Poland,  Sweden,  8paln,  Turkey,  Perab,  Anbfa, 
indb,  Ceylon,  and  China.  The  lent  thirty  yeam  may  have 
WRkeda partial ehange.but  not  aufflrirat  to  luvalMate  the  gm- 
erml  truth  of  the  atalement.  The  ancient  Etnueaa  plow,  fer 


Horn  of  Egf/pt  and  Sgrio, 

no  driver.  Cowi  were  mneh  employed  In  plowing  | 
men  and  aaem  aba    Horsea.  never. 

Another  form  of  the  ancient  QcypUan  plow  b  ibown 
at  b  in  the  nccompanjlng  eut.  The  preeentatlon  of  the 
■ban  b  dUAnnt,  mneh  like  onr  ahovel-plow,  but  in- 
■tead  of  ronnerting  the  etlltii  to  the  beam  and  having 
a  pair  of  handlea  proceeding  tbereflvm.the  mangiarpa 
a  aUlt  Id  each  hand  Ret  as  were  not  need  In  ptowing 
In  ancient  Kgypt,  but  are  not  uncoumwi  in  modem 

Egypt. 

An  tUnatntlon  of  the  modem  Syrian  plow  (<f)  b  given 
to  anbrd  roeana  of  eomparbon.  The  ehare  and  mold- 
board  In  thla  more  neany  rcMmble  our  Ibrai  than  do 
thoMof  any  oUier  Haatero.plaw.  The  drawing  b  lh>m 
Kitto.  Itb  probable  that  hb  aitM  haa  hn {roved  oa 
the  original. 

Figure  e  givea  views  of  two  yokea  and  the  delalb 
of  the  modem  Syrbn  plow.  Aa  before  otated,  it  b  rather  of 
the  Rhovel-plow  order.  The  goad  haa  a  ahovel  at  one  end  for 
clearing  dirt  fWrni  the  aham. 

(Mria  haa  the  supremacy  In  all  the  delftcntlona  of  andent 
Bffypt.  Who  he  was  that  came  to  he  mi  honoivd  for  hlii  niiefUl- 
now,  that  MTore*  ofrenturlenonly  added  lohiKjnval  Itimc.lii  now 
a  matter  of  ronJiTture.  lie  Ix  rtpnwnt*d  with  the  InntrumenU 
of  tlllnfCP.  and  It  b  a  rwonabit-  inppoxltlon  that  he  Introdorvd 
great  practical  improveinmtB  In  hnabandry  amoDg  thlH  people 
of  the  Nile.  An  time  rollcil  on.  the  name  came  to  be  tranKfrrred 
to  the  river  Itwif ,  and  (Mrb  the  benpftctor  became  a  god,  and 
tha  Incamatkm  m  the  flood  whoae  annual  orerflow  was  tha  tth 


Digitized  by 


Google 


PLOW. 


1744 


PLOW. 


of  the  IumL  No  flood,  bo  And ;  let  tbe  Nile  aUy  within  hU 
bNiki  for  a  few  jean,  and  the  granary  of  the  aoeleut  wnid 
becomes  a  deeart.  Abraham  Kent  down  there  to  buy  bread; 
Isuc  started  for  the  nme  place  lOt  the  same  purpoM,  but  put 
np  with  Abinwleoh  at  Oeiar ;  Jacob  and  hU  ftmlly  were  Mved 
alive  In  Bgypt  daring  another  drouth,  from  which  eroi  Egypt 
WM  not  exMupt.  Year  by  year,  for  M*en  years,  to  folio*  the 
■nstaphor  of  the  people,  (Mrk  (the  Nile)  row  In  hi*  Tigor,  and 
spread  himself  npod  bli  (the  oultlnted  Mril],  causing  her  to 
Mng  forth  abundantly.  In  the  excess  of  hie  virility  he  ereu 
•mbraced  Nephthyi  (the  barren  ground  of  the  desert  a41acent 
to  that  cultivated),  causing  her  to  yMd  a  fruitage. 

"  And  in  the  seven  plenteous  years  the  earth  brought  forth 
by  hsndfuU."  Then  followed  a  succession  or  years  daring 
whkh  the  overflow  was  sdnted  In  qaauUty,and  the  land,  m left- 
tag  ita  usual  top-dremlng,  refused  to  repay  the  toils  of  the  hus- 
bandman. 

The  perlotUoU  rise  of  the  Mile  commeacea  abont  the  first  of 
Jnne,  continues  for  three  months,  remains  stationary  about 
tirelve  days,  and  thni  as  gradually  snbsldee.  The  rise  is  great- 
est In  Upper  Bgypt,  and  less  toward  the  mouth  of  the  rtvur. 

The  rtra  was  lens  at  (brmer  periods  than  now.  In  the  time 
of  Uceris,  It  is  said  that  eight  cubits  wer«  suffldent ;  fifteen  or 
sizteen  were  required  In  tlie  time  of  Herodotus,  458  a.  0.  At 
tiie  present  day  eighteen  cubits  Is  conridcred  the  lowest  Inun- 
dation at  (Mn.  In  the  time  of  Pliny  (a.  o.  70)  twelve  cubits 
were  a  bmlne,  thirteen  scarcity,  fifteen  safety,  sixteen  plenty. 
At  the  present  day  dghteen  cubits  is  the  lowest,  and  at  this 
hight  the  canals  are  cut,  and  distrlbutlou  commences  :  nlno. 
teen  cubits  are  tolerahlo,  twenty  adequate,  twenty-one  excel- 
lent, twenty-two  abunduit,  and  twenty-four  ruinous  to  the 
houses  and  stom  which  are  ovorHowed  thereby.  The  rise 
toward  the  Boaetla  and  Damietta  moutbj  may  be  abont  four 
feet. 

The  amount  of  mnd  left  by  the  retiring  NUe  raises  tbs  enlti- 
vatable  toll  of  Kgypt  abont  rix  Inches  in  a  contuiy,  at  Ele- 
phanta.  The  land  at  that  point  has  been  raised  about  nine 
h*t  In  one  thousand  seven  hundred  years ;  at  Thebea  about 
seven  feet,  and-  Iws  toward  the  Delta.  Many  of  the  sites  of 
antiquity  are  now  buried,  together  with  all  klndu  of  debris  lost 
and  forgotten  during  the  Kores  of  centuries  the  t4ver  has 
rolled  north  to  the  HediterTanean,and  annually  ntJnveiuited 
the  strip  of  land  between  the  Eastern  and  Lyblan  Dnerts.  The 
cultivated  land  Is  gradually  encroaching  on  the  barren  margin, 
except  at  points  where  the  winds  cross  the  mountain  barriers, 
and  bring  deluge*  of  sand  from  the  desert.  Buildings  ana 
monuments  originally  erected  on  tho  barren  land  ouicide  of 
cultivation  have  now  a  depth  of  many  feat  around  their 
bases. 

The  fbrm  of  tbe  uMleBt  Shan  la  faidinttwl  by  Oia  wotd*  of 
liidafa  and  HIcab, 

*'  Beat  your  swords  into  plowshares." 

The  change  wontd  consist  In  flattonluR  a  portion  to  enable  it  to 
throw  the  adX  lateially,  and  then  attaching  tho  hilt  to  the 
stock  at  the  most  efDciont  angle.  Usd  the  comparison  been 
made  in  our  times,  the  change  trf  "  the  sword  to  a  colter " 
might  have  been  suggested. 

While  Saul  the  fon  of  KUh  was  yet  a  young  king  and  was 
the  head  of  a  little  band  in  Qilgal,  1008  a,  c,  tbe  braeUIes, 
who  had  no  smiths,  "  went  down  to  the  PhlHstlnss,  to  shnrpen 
every  msn  his  share  and  his  colter,  and  his  ue  and  his  nat- 
lock."  —  l  Samuel  xUi.  20. 

But  little  metal  was  used  In  ancient  plows, and  thestatement 
ii  also  true  of  those  of  later  date  made  of  the  old  forms.  It  is  | 
even  within  the  memory  of  some  of  us  that  wooden  moid- 
boards  were  used.  The  beasts  of  draft  of  old  time  wen)  oien 
and  asses,  but  it  wss  forbidden  by  tbe  Hebrew  law  to  p^ow  an 
ox  and  an  ass  together.  The  mode  of  plowing  was  to  make  a 
second  ftirrow  Just  alongside  of  the  one  last  made ;  haring  no 
molil-boards  they  did  not  throw  up  In  toarfj,  as  we  do.  Thtt 
mode  gave  Its  name  to  the  mode  of  writing  In  the  time  of  Solon 
{boHtiropludon),  in  allurioo  to  the  writing  of  the  llttes  alter- 
nataly  to  the  right  and  left,  and  left  and  right,  and  so  on. 
This  was  In  the  tnuudUon  of  the  language,  when  the  people 
were  ebanglDg  from  the  mode  of  writing  of  the  PIwbdkUds, 
from  whom  they  received  their  alphabet,  — not  language,— 
front  right  to  left,  and  wer«  by  the  bountropludm  compromise 
approadtlng  the  mode  adopted  by  almost  all  of  their  allies  of 
tbe  Aryan  race.  See  Fig.  8      page  1666. 

The  usual  team  was  a  yoke  of  oxea,  but  the  yoke  wss  also 
used  If  other  animals  were  employed.  Even  the  bamcsslng  of 
hones  In  Egypt  and  Blesopotaroia  was  by  a  yoke.  See  H&a- 
nss ;  CBAXior.  A  ftir  of  oxen  was  sufllcient  for  the  light  im- 
plement; and  when  we  read  of  "  Ellsha,  the  son  of  Shaphat, 
plowing  with  twelve  yoke  before  him,  and  he  with  the  twelfth," 
we  are  to  understand  tliat  twelve  teams  and  plows  were  in  the 
field. 

The  unit  of.  measurement  of  forming  lanit  was  the  quantity 
(yugmifn)  Iliat  a  yoke  ijngrr)  of  oxen  would  plow  In  a  day  1 
and  we  read  of  a  time  reoturies  before  the  period  assigned  to 
BomuluB,  that  Jonathan  and  his  armor-bearer  kiUiMl "  twenty 
men  within  as  U  wera  tmlf  the  space  which  a  yoke  of  oxen 
might  plow  "  In  a  day.  About  one  hundred  and  olghty  years  | 
after  the  times  of  the  srrimmaRO  "  over  against  Hkniash,"  we 
AndllesiodwriUagabout  hisfltrm  in  BceotiaatidlimBlag  mat- 1 


ters  in  genwa).  These  primitive  plows  most  have  been  peea- 
liarly  IneOcient  hi  his  land,  whlcJi  be  deacribes  as  bad  hi 
winter,  hard  in  sommM'.  and  never  motii."  Tbe  sottusisiB 
^ut  Mount  HtdkoB  waa  and  to  ootte.  Hoaiod's  reemusn- 
datkm  to  have  an  axtm  ^ow  fcr  use  In  cue  of  aeridsnt  bbom 
well  placed. 

With  such  a  tool  it  is  no  wonder  the  oomparfeoD  wasmadefai 
Luke  U.  62,  of  the  worthlessness  the  tdowman  who  loakM 
back  In  the  middle  of  a  ftirrow.  .Hesiod  for  blnuelf,  sod 
Pliny,  quoting  from  "  herofa.  Stoic  Cato  the  sententiaus,"  ssy, 
"  Never  stop  in  a  fkirrow,  but  drive  right  on."  Tbe  nme  thing 
is  often  sakl  In  our  own  day  In  laying  out  lands  or  nannlng  off 
corn-ground, ' '  Look  idiead  anddo  not  try  to  true  your  ftiRow  by 
looking  back."  This  Is  true  in  feet,  aitd  la  metapltar,  as  died 
by  the  recOTder,  "  the  beloved  pbysklan,"  and  by  Ub  of 
nrsuB,  the  epistolarlan. 

Tarro  mentions  the  double  mold-board  for  rii^iqc,  snd 
Pliny  tbe  single  mold-board  for  covering  the  seed.  It  does  not 
appear,  however,  that  tbe  mold-board  was  ooounon  at  Ihst 
time. 

"  The  plowman,"  myt  Hesiod,  "  must  be  well  fed,  go  nsksd 
in  summer,  rise  sod  go  to  work  very  early,  liave  an  annual 
feast,  proper  rast,and  for  winter  have  a  coat  of  Ud-dcins,  wont- 
ed sorks,  and  ox-hide  boots."  A  good  plowman,  in  the  tbnt 
of  Columella  (sbout  a.  i>.  60),  wss  worth  about  9300,  or  tbs 
price  of  eight  acres  of  good  land-  Tbe  Interest  on  moDey  ass 
about  six  per  cent  per  annnm  at  that  time ;  the  rate  was  Bnc- 
tUBtlog,  and  not  legalh  prescribed.  A  good  yield  from  the  Isad 
at  this  time  was  !tl  to  82  bushels  of  wheat  per  acre.  In  Tarro'i 
Urns  (60  B.  c.)  wheat  was  worth  ftom  8!  to  44  cents  per  bosbeL 
Fw  convenience,  the  teures  are  rendered  Into  our  currency  and 
measures.  In  Columella's  time,  wheat  was  worth  9  l.ffl  prr 
bushel  In  Borne.  Honey  Invested  in  land  yidded  sboat  fcm 
per  cent  per  annum,  and  the  land  was  worth  twenty-five  years' 
purchase,  or  twen^-flve  times  Its  rental. 

Agriculture  declined  from  the  time  of  Ckto  to  tbat  of  FBny. 
The  best  oftlie  memoranda  on  husbandry  compiled  by  the  ktter 
are  from  Cato  and  Varro.  It  revived  in  the  part  at  Gaul  calM 
HluetU,  wheta  reaping-machtnea  were  running  in  tbe  first  ran- 
tury  A.  i>.,ss  Kworded  by  Pllnv,and  subsequently  referred  to 
by  Palladlus.  The  latter  describes  them  In  bis  "  De  Be  Ros- 
tlca,"  about  A.  n.  350,  as  driven  by  oxen  and  harresting  Sdili 
in  one  day.  See  REAPDfO-MACBiitx. 

From  these  authors  we  also  find  that  tbe  Qanls  had  neld- 
bosrd  plows ,  with  and  without  wheels :  ate  good  wbeateo  yeast- 
lalMd  bread,  "lighter^'  says  PUny,"  (ban  we  have  In  Beans"; 
and  this  althongb  the  Btmians  dug  down  the  chalk-bUl  Leoeor- 
geum,  between  Haplcs  and  Puteoli,  to  get  an  artlttclal  whitening. 

PUny  says  (a.  ».  79) :  "  Plows  are  of  various  kinds.  Tbs  col- 
ter is  the  iron  part  that  cuts  up  the  dense  earth  before  It  k 
broken  Into  places  and  traces  beforebsnd  by  Its  inddonstbe 
future  ftirrows,  which  the  sban,  reversed.  Is  to  open  with  lis 
teeth.  Another  kind,  the  common  plowshare,  is  nothing  mois 
tlian  a  lever  ftimished  with  a  ptdntedbeak  :  whila  another  va- 
riety, which  is  used  in  light,easy  soils,  does  not  present  an  edgs 
prqjecting  l^om  the  sliue-beam  throughout,  but  <»ily  a  nail 
point  at  the  eztr«nlty.  In  a  fourth  kind,  again,  this  point  is 
larger  and  formed  with  a  cutting  edge,  by  the  sgency  of  whitk 
Implement  It  both  cleaves  tbe  ground  and,  with  sharp  edges  st 
ijie  rides,  cuts  up  tbe  weeds  by  the  roots.  There  has  ben  In- 
vented at  a  compaiatively  recent  period,  in  that  part  of  (Jsnl 
known  as  Bluetla.  a  plow  with  the  addition  of  two  small  wh««4s, 
and  known  bv  tbe  name  of  *plaumorati.'  Tbe  extremity  of  tbs 
share  In  this  has  tbe  Ibrm  of  a  spade  :  It  is  only  used,  bowcver, 
for  sowing  In  cultivated  lands  and  upon  soIIb  which  are  nearly 
flillow.  The  broader  the  plowshare,  the  better  It  is  for  taming 
up  the  clods  of  earth." 

The  action  and  ob)ect  of  plovdng  were  well  UDdetal4MNl  by  tbs 
old  RomaDB.  As  stated  in  the  "  Oeorglcs,"  the  purpose  is  to 
pulverise  tbe  solt,  expose  it  to  the  atmosphere,  and  keep  doen 
weeds.    StllT  roO  was  plowed  four  times  for  wheat;  broken  ia 

Sring,  cross-plowed  In  Bummer,  and  twice  In  September. 
Cher  ground  was  plowed  three  times,  the  earlier  September 
plowing  being  (Knitted.  Poor  ground  was  only  plowed  twice  fee 
a  wheat  crop.  They  understood  nunnxr  ftlloinng.  Deep  plow- 
ing was  recommended- 

A  day's  work  In  good  aoD  was  ana  >C<r,  equal  to  ftor  tni 
of  an  Bngllsb  acre. 

The  modem  plow  with  a  share  and  mold-board  Intended  t« 
run  Id  a  CMtaln  track  and  lift  a  ftirrow-elke,  whirb  11  upset 
Bgainst  the  prerlous  one  or  com|rieldy  reversed,  seenM  to  have 
been  unknown  till  quite  late  timn.  The  Improvemeats  of  tbs 
last  hundred  years  are  probably  greater  than  those  of  the  pre- 
vious thousand,  and  the  tool  Is  regarded  as  about  perfect.  Any 
great  advances  wlU  now  consist  In  the  adaptation  of  BMobincty 
as  a  motor    A  number  of  forms  are  to  be  dted  presently. 

It  would  seem  that  until  the  tfane  of  the  dearth  In  Egrpt. 
lToa-12  BO,  the  land  was  held  by  proprfctoia  In  fee;  bat 
under  Uieskilinil  financiering  of  Joseph  It  reverted  to  tbs  nova, 
the  people  Uiereon  going  into  vasnlsge  also.  "  Bdicdd.''  mji 
Joseph,  "  I  have  bought  yon  this  day  and  your  land  ftv 
raoh."  Thus  the  natlnn  bocame  changed  tram  ftediotdets  U> 
lease-holders.  The  king's  share  was  tbenafter  one  fifth  <rf  tbe 
crop.  This  was  for  grain ;  for  wine,  the  practice  In  a  neigbtKiriDg 
country  was  the  reverse.  ' '  Thou,  O  Solomon,  must  bsve  on* 
UKHuand,  and  tboee  that  keep  the  fridt  ttaaieof  two  bandied." 
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Stimbo  aqra  th*t  In  Indk  tb>  rant  wu  one  Ibnrtli  ct  the  pmdnee. 
Bfldonca  beftiTe  commlttoM  of  the  BrlUeh  Uoom  of  Oommani, 
in  1814  and  1821,  «bu«od  thnt  the  En^bh  raut  wukbout  the 
mm». 

Thn  ktettwtarii,  poor  Oreeka  who  eultirated  the  fielib  of  the 
rich,  oa\f  ncelred  one  sixth  of  the  prodooe  befim  the  tihui  of 
Solon. 

Ttie  politer,  of  renter  of  luid  under  the  Komen  ejit«m,  n- 
erivwd  from  one  fiAb  b>  one  ninth  of  ttie  produoe ;  the  luHtlonl 
beuing  all  eipenne,  the  tenut  flnding  the  l^r.  jUI  on  the 
fium,  Btoek,  toole,  mat  aeed,  belonged  to  the  landlord ;  tbv  ten- 
eat  wu  n  irarkmui.  The  modem  eTttem,  when  the  luidlord 
linda  tool*  mad  flstnrea,  the  teonnt  eTerjthIng  elae,  wm  not 
neaerally  procdoed  In  enrlj  Konuui  Hmee,  nlthoofh  the  eolomi, 
desnrlbed  oj  Oolnmella,  held  under  ■  tonare  nenrer  Um  modem  { 
but  the  amount  of  the  landlord'!  ahain,  being  tnm  four  llfttM 
to  eight  ninthi  of  the  produet,ebowe  thenlnoonof  the  tetimte 
wu  a  baaa  and  slartih  one  In  moat  euea  the  elamr  wu  dae- 
titat«  of  even  a  fllmer  pretext,  and  the  peaaanteT  were  soft  on 
the  bud.  Of  eonne  the  caetom  of  dlBerent  provinces  and  oi 
the  reglona  nev<er  honM  dinered  In  dllferent  timee  and  plaoM. 

The  food  of  the  Roman  Hum  —  lanti  wu  accordlug  to  expoe- 
nn  and  kind  of  work  Thow  who  worlced  in  bttora  bad  fbar 
BtMuan  ponnde  of  bread  per  dar  In  winter,  equal  to  fcrty^areD 
•nnoea  avolrdnpol* ;  in  pouniU  In  summer  tiU  the  flga  same 
1b,  wtaM  It  WM  ndooed  to  feor  poondi. 

The  grade  of  ria*ea  who  were  not  ftttered  bad  om  boebel  of 
wbMkraoDtbiB  winter  and  Are  nooks  In  snminer 

WIno  wu  allowed  at  the  rata  of  fbrtj-rigbt  to  alxtr  saltoni 
»7Mr;  aay  a  gallon  a  weak.  After  the  Tlntage,  lem  wu  ned 
«if  JOiMM.  This  wu  made  bj  pourlngwater  apon  the  pre  wed 
alalki  and  iklns  and  ra-ptnnlng  the  obeaaa-  The  eerrmote  had 
aUo  EaUona  of  oUve^ll.  The  Eirm-aerraat  alao  reeelred  a  coat 
and  a  gown  thieo  and  a  half  feat  long,  onoe  In  two  yaaia.  Moat 
of  the  Inhabl tan U  of  Buropo  won  eerb  down  to  the  rixtoenth 
eentmj.  This  is  true,  u  to  time,  of  a  varj  large  number  of  the 
peaaaoitiT  of  Bimlaitd,  and  the  poor4aws  of  uat  oonntrj  per- 
petaatolttoagTiuteilMit.  lzooptitigwtoBniela,andtopBrti 
ot  TttriE^,— iho  latter  ml^t  m  bo  eonnlad  out  u  an 
anaehroiuiim  on  tbe&oaafaanpa,— slavery  turTtTod  loi^eet 
Is  Scotland,  wliere  it  wu  oitinguHhed  within  the  memory  of 
people  Mt  IMng.  It  wu  ■neeeaded  by  erktion  and  doporta- 
tlon,  whleh  are  no  gnat  ImproTement  and  are  now  the  order 
of  the  dajr.  The  Scotch  lord  hu  no  mon  bowels  than  Cato, 
who  raeornnwoded  to  ae|l  old  and  diiMsaed  elaTea.  The  poor- 
law  gnardluu,  lacking  a  market,  pays  bonus  for  their  nmofal, 
and  0^1  It  cmifrad'oa. 

In  Iiombardy  the  landlord  pajv  taxes  and  makes  npalrt ;  the 
tenant  prortdea  eattle,  Implomente,  seed,  and  labor,  and  gins 
one  half  th*  prodooe  tothe  landlord.  In  the  Neapolitan  torrl* 
tory  tiu  landlord  hu  two  thirds  the  prodnoe.  In  Ohio  and 
aelghboitng  Statu  the  laodlorJ  rsoaiTes  ime  third.  In  Japan 
be  leeaiTee  one  dxth. 

Tbe  gr^n  or  prod  or*  nnt,  In  oootndlstinction  to  the  euta 
nnt,  ii  the  mon  eommon  mode  of  tenun  throughout  the 
Coattaeot  of  Iniope.  In  Ingland  It  is  on  a  cash  bails.  That 
eonntry  la  lapldly  drlfUiw  Into  the  haada  of  a  Ibw  proprMon. 
Thanks  to  the  mtaebHnaHgned  ViOMh  Rerolntlon,  Ibo  land  of 
Vraaos  Is  hM  1b  bmII  ftuholdlngs.  Tim  Hebnw  land  paU(r 
Is  the  beet  yet. 

Paealng  orer  a  long  Intoml,  wo  And  that  the  madam  iriow 
origlnatod  in  tb«  Low  Oountrtw ,  so  ealled.  TIandeif  and  Bol- 
land  gave  to  SngLuid  much  of  her  hwbandrjr  and  nrdenlog 
knowledge,  leUl,  Kitchen,  and  ornamental.  Blythe's  "  Imprar- 
er  Improfed,"  published  in  1862,  hu  allulons  to  the  subject. 
Lnmmla,  in  ITW,  imported  plom  from  Holland.  Jamn  Small 
of  Berwlekeblra.  Scotland,  made  plowa  and  wrote  treatlaea  on 
the  sat^ect, 1784.  Be  made  eaat-Irou  mold-board*  and  wraught- 
IroDShams.aodlntrodaosd  thedraft-ehdn.  He  mads  shans  of 
caat-liDa  In  1T8&-  Tbe  ImportatlaQ  at  what  Ii  known  u  the 
**  Kethsrham  "  plow  wu  the  imme^ato  canso  of  the  impiofo- 
msat  In  plows  which  dates  flom  the  ndddle  of  the  last  oontnn. 
Wbatber  this  naaw  Is  derlTod  from  BoMerdim  oaiiBol  worn  be 
determined 

The  Amarioan  plow,  daring  tho  cotoslal  period,  wu  of  wood, 
tbe  BBoM-board  being  covered  with  iheet-lron  or  plates  made 
by  hammering  ont  old  honeshoes.  Jelbnan  stndled  and  wrote 
on  the  subject,  to  determine  tbe  proper  shape  of  the  mold-board. 
HotnatedltuoNulatlttgofaHtUngBiulan  npwtting  wedge, 
witfaaiieaiTeoDBeedngoum,  MowboMof IfewJefsqr<liili'97, 
patented  a  plow  with  »  midd-boani,  diaie,  and  landsids  all 
cast  togottaer.  Paaeoek,  In  bis  patent  of  18(fT,aiathlB  plow  in 
thna  pleess,  tbe  point  of  tbe  eolter  entering  a  noteh  In  tbs 
bnast  of  tbe  share.  Jettam  Wood  of  Selplo,  N  T  ,  Mtentsd 
ImpmrsaieBta  In  IS19,  and  made  the  best  ptows  np  to  dale.  He 
met  wHh  great  opporitloa  and  then  with  much  Igjasaee,  loaing 
B  oompetenee  In  Introdndng  his  plow  and  flghtmg  InMngen. 
Tbepeonllsr  meritof  his  plow  oomdstsd  In  tbe  mods  of  securing 
thecast-lron  portions  togMber  by  lun  aad  locking  pleoea,  doing 
sway  with  sers  w4>oltsant  much  weight,  eomplexl^ ,  andexpense. 
It  wan  the  lliat  plow  In  whleh  the  parts  moat  expossd  to  wear 
eonid  be  renewed  In  tbe  Held  by  the  anballtnttna  of  east  pieces^ 

Plows  In  Britain  an  divided  Into  twing-plawt  and  vhttU 
ftcm ;  the  tbmer  bdag  wlthont  wbcrts.  a  6  In  the  annexed 
SgureglTC  the  appearanM  hi  side  view  and  plan  of  the  Wllkte, 
Booteb,iiAfst-jilM0|-  tbe  dUbieoee  between  It  and  ours  Is  mainly 


In  the  greater  length  of  the  stBts  or  handles  and  the  shape  cf 
tbe  beam.  It  la  usually  made  of  lion.  Tbe  mold^KMid  Is 
rather  long  and  twisted,  but  this  m^  Tai^  with  Its  -'■PTtliTn 
tosodorstabbla  Aplowllbe  that  made  by  GlbbsorCBBltti, 
Ohio,  will  do  either  well.  Hb  mold-boaid  la  ot  aneh  a  shaps 
that  it  may  be  molded  wi  a  oyllndiioal  ftinner. 

nM  Booteh  w^etfkw  e  hu  a  Ibrwaid  carriage  to  regulate 
the  deptii  of  ftiirow,  one  wheel  nnnsing  on  tbe  land  and  Oie 
other  In  the  fkurow.  They  seem  genanuf  to  ban  that  wedge- 
fhnned,  eonrex  al>ape  to  tbe  front  portion  of  the  mold-beard, 
witlab  with  their  long  bandlea  constitutes  thdr  most  psfwilar 
featnie  In  our  eyes.  Tbe  long  handles  give  the  phnrman  great 
command,  aad  If  be  wen  to  ride  on  the  handks  u  we  do  <« 
onm  in  going  om  a  eradle-knoU  be  would  throw  tbe  share 
Chan  out  of  the  ground.  Th«y  will  not  be  In  Ihm  except  in 
eoantrles  long  snbdnod  to  eultlvalian,  as  tbey  take  so  mneb 
room  to  turn.  We  like  a  short  plow,  and  hlteb  the  team  m 
cloae  to  the  work  as  poMlhle.  This  matter  of  hitching  eloae 
wu  well  lUnstraled  during  the  late  war.  Tbe  old  rambling 
w^  of  Utohlng  Dp  a  six-mule  team  wlUi  six  Iset  distance  be- 
tween the  pain  was  dlseardsd,  and  thsb  tntese  and  Utb  ebaliB 
*«Malioiteiisdln,n  that  ihqyeonU  afanost  bvoMM  upon  tlw 


How. 


Wis  of  Om  span  In  adfanee,— w  they  dU  In  hct.  The  old 
•tiff  tongue  fourteen  feet  long,  sod  tbe  span*  hitched  op  two  or 
three  paces  apart,  remind  one  of  the  practioe  not  yet  qnlts 
exploded  In  Bulaod,  of  MteMng  three  hMses,  tandn  fesuon, 
to  a  plow,  wfalcn  wu  nnlTenal  till  Dawaon  of  fngdsn,  Scot- 
land, abont  1770,rtMwed  how  to  plaee  them  abwast.fcr  whMi 
the  Brftbh  temars  owe  Um  a  dsM  of  mUtode,  and  after  hy- 
ing Itflfljyean  tomake  sm  It  wm  all  light,  an  pMpatedto 
pay  on  denwnd. 

At  tbe  latter  end  of  the  eighteenth  centwT,  the  level  lands 
of  Hemlbrdriiinand  RBdnnrshlt*,aieatBtllun,wentamedbr 
plows  wUcb  wen  rigged  with  wbeds  to  obriale  tbe  necearito 
ofapkiwman.  As  osanl  at  that  tlnw,  tbe  hoHM  wen  Utehed 
tandem,  one  lAead  of  the  other,  to  tite  extent  of  ttras  or  fianr. 
A  publtoaOon  Of  that  diqr  (HotimBan'a  Tiavds.  ITHH  emnpami 
It  with  theanperlorhnsbaodrvof  VoffMk.wna«honHwan 
bltehed  abrsait.  The  same  writer  statu  as  Iblbnn:  — 

"I  taMlay  dhaarved  a  ftimef  sowing  wheat  near  Abasp- 
tennv ;  a  ^ike  of  eifAt  oxen  wm  drnwug  one  plow,  attended 
by  two  men,  one  to  drin  the  cattle  and  the  other  to  manage 
tbe  plow.  Another  yoke  of  eight  oxen  wan  drove  np  and  down 
the  tklges  after  plowing.  In  order  to  sodden  or  cempraMl  the 
earth, — an  nnneeassaqr  operation.  Tbe  fcnner  varaed  then 
oxenat£lleach,  one  with  another.  Their  motion  wu  uitrms 
ly  slow,  and  mnseqnently  little  work  wu  done  In  a  day.  In  the 
sane  Md,  one  manwu  aowUig  wheat  and  another  harrowhift 
with  thiMhonai,  while  the  master  sat  oa  botadmek  direelliig 
the  several  c^ai^DnB  of  tids  posse." 
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Hltoblng  hone*  hj  thv  WU  to  liawt,  hurowc,  ud  otbsr  tin- 
pleBMntawufbrbtddeDlnlRUndbj  Uw  tnlBU.  SeeHABuw. 

In  tha  Uotted  8tUei  we  gutenlly  prafct  a  flow  wllbout  » 
wheel,  tn  faigland  e«Ued  a  nMny-plow. 
If  thia  b«  rigtitljr  eoMtnicled  aod  k^jiut- 
ed,  and  Um  Uam  b«  properly  hitched  and 
efcn-paUlng,  the  pkDw  will  keep  k  ienl 
■ole  and  Uuow  w  eren  furrow  tu  lerel 
Kronnd.nqnlring  meTely  cuuid  uiinaiKe 
nom  Um  plowman.  The  writer  taaa  needawlni; 
cloTcr  lod,  going  nand  and  round  the  fleld 
no  penon  tooehlng  the  pknra  except  to  tnri! 
Bera.    To  tboae  not  fiunlUar  with  the  practice . 
Mate,  that  In  plowini  aod  the  whole  Beld  b  I 
Into  one  land.  Tha  Ohio  pktw  ta  geneiall;  lei  i-idj^,!.  J ,  Ui^l  U, 
throw*  the  hirrow  to  Uw  left;  tha  Dear  boreewwUbila  «helu- 
nw,  aod  the  tern  ia  tanMit'*|M:>ftttha  «gtBan,8V  If  U  be 
a  rwtaopiUr  Held. 

Alter  numeroua  eareAil  trUa  at  Inphnwnta  b;  tbe  Airri'^iil- 
tartl  Society  of  BoKland,  tba  oommlttee  detoraliMal  n 
wheeled  plow*  had  tbe  advantage  Id  pcdnt  of  Ugtitnaai  I'l 
the  diflbpaiM*  amounting;  to  fhni  10  to  30  per  cent. 

Ptowiwlth  antt-fHction  wheel*  behind  the  ^taiea  ^. 
Tented  almost  «iiniiltaaeoual]'  in  Bncland  and  Srotlaail . 
16.  WUkte  a  (Seol«h)  plow  d  of  ttOi  claN  ww  In- 
Teoted  In  1S2S.  The  wheel  li  Jonmaled  to  ran  In  Um 
Interval  between  the  mold-board  and  land«lde,  and 
answers  In  place  of  a  aole.  lenaenlng  the  fHctlon  to 
a  conaideimble  extent.  WUkie'a  flrat  plow*  of  thla 
daMTlptlon  had  awheel  who**  Oat  rim  ran  upon  the 
bottom  <tf  the  ftirrow.  In  the  one  iltuKrated(ng. 
8923),  the  wheel  hax  an  incUnathm  of  30°,  and  followa 
Id  the  angle  made  by  the  coltor  and  ahara,  which  la 
ibund  to  eaiure  greater  iteadlDeaa. 

The  gain  tn  drift  on  eome  plow*  by  addition  of 
the  wheel  haa  been  pro»o<l  Iqr  the  djBainoaietvr  to 
be  tttm  30  to  00  per  cent.   Hneb  dapenda  npoa  r, 
the  com  true  tioD  aaU  ooadltkNi  of  the  ptow  and  the  J' 
nature  <a  the  aoil.  ^ 

(  / are  two  fbima  of  the  Oreen  plow,  om  having  t 
flat  roller  In  the  aole  and  the  other  taaTli^>t>o  roU' 
are  Joamaled  In  the  landalde. 

Plowa  with  beama  eurred  or  dMdad  to  UoU 
eatrblng  atobble  have  ban  eooiaMNi  in  BriMn  fcr 
■lany  year*. 

One  of  rinlqraon'i  Hd-phwtia,ng.3BM)ia  mada 
with  a  beam  arched  In  front  of  the  ralter  ao  aa  to  , 
avoid  the  lodgment  of  weed*  Or  atnbbb  in  the  ao- 
gte  ainally  formed  at  that  point. 

Another  (b)  haa  a  beam  bowed  aroond  the  colter  ao  that  the 
latter  atanda  on  a  prtt)ectlng  plaM,  allowtng  any  atubble  to  idl  Je 
op  and  hil  over  without  aorumulatlng  to  auoli  an  extent  aa  to 
Intertbre  with  the  turning  of  the  furrow. 

rtnlayaoo'a  »k*Uton-p£na  (e)  la  adi^ttad  tat  eztrHMly  Imi»' 


Stothard  (Engllah)  perlbrBtaB  the  Mold-boaid  to  ndiKe  Iti 
(Hrtlonal  an*  In  tenariona  aoile. 
d  la  a  potato-plow,  havlBg  »  ahan  to  paai  baiow  the  taboi  In 


efooa  toll*,  to  Itaaen  the  fHctlon  of  the  ftarrow-aUeo  npoo  the 
mold  board.  It  wa^  deetgned  to  rait  the  aoit  of  Kent  County, 
■oglaMI,  aod  only  expoee  one  third  the  naoat  Mirihoe  to  tUetion. 


Ham^t  WkMl-ifowi  <BvlU). 


Um  hni,  and  dlTergent  ania  to  niao  tha  mB  aa«  m  amlte  ft 
that  the  tnbera  may  be  acntbhM  to  Iba  top,  Mp>nlad,and  Ml 

lying  npoD  the  •nrfcc^. 

rig  8825  la  aviewerthne  Bomaby'a  (KngUah)  priMplcm. 
A  U  the  cbamptoo  model,  having  a  amalt  piecedcnt  riian  to 
turn  over  tha  atubbia,  a  colter,  and  a  afaara  wltfa  a  wing;  the 
ahara  gradually  mergea  Into  a  long,  pecallarty  abaped  moU- 
board,  whirh  la  eoovex  and  then  concave, — a  fiwrn  not  reowaa 
with  m.  Of  tiM  pair  ot  wheeta,  one  rana  In  a  ftamw,  tlie  otbtr 
nn  the  land.  The  atllta  an  long,  and  great  ooouBand  ever  the 
plow  la  obtained  by  the  leverage.  The  Jointed  draftnd  mm* 
through  an  eye-bolt  dependent  Srow  the  noae  of  the  beua, 
Ibenee  to  the  carriage  of  ttw  wbeela,  and  la  btrfted  to  tb«  tbeth 
of  the  plow  at  a  pidnt  above  the  mldlcngth  of  the  mold-beard. 

B}»%  denMt-fmrvwp\<im ;  it  ha*  two  plows  itockcd  toatriea- 

Elat  beam.  It  has  a  gage-wberi  forward,  which  nna  on'the 
Id.  and  an  autl-McHon  wheel  which  acta  aa  the  aale  of  tbr 
tear  pknr.  Hie  middle  wheel  la  the  tnrolng-wlicri,  wtiieli  nni 
elaar  of  tba  aoll  In  the  Rpace  behind  the  forward  plow.  Mug 
only  brooght  Into  action  whm  the  plow  ta  to  be  tunxd  at  tbt 
eomer  of  a  lamd.  When  thla  la  to  be  done,  the  lever,  irtiich  I* 
■faown  Uanding  vertically,  la  deprcaacd  to  the  tear,  Omnriag 
down  the  tnmlng-wbeel  Into  the  ftarrow  of  the  tewant  plo', 
taMng  the  plow  from  the  ground,  and  conatltntlBg  the  nUddle 
wheel  a  pivot  on  wbieb  the  plow  mm' be  awnog  tnmd,  aa  on  »o 
axla,  turaing  in  tta  while  length.  The  plow  may  alM>  travel  ta 
and  ftam  Ita  work  on  thie  wbed.  The  depth  of  Ihnow  it  nga- 
WKlby  thehindwhedandthama-wberi.  Ihawldtheftoo 
row  la  ngulatod  by  aUdtof  the  bind  plow-body  on  the  fMW 
of  the  tmplemeat. 

The  plow  C  to  like  tba  thnsar  Id  mur  potato  of  eMHtmeIha, 
bat  baa  a  ringle  body.  Ito  a<t)gatDNirt  Ibr  dqlh  af  ten*  la 
by  the  hind  wheeL 

The  eaaentlal  elemonta  tt  a  plow.  In  I(«  prtanitlve  and  h  lie 
varied  modem  forma,  are, — a  *karf  to  atlr  tbe  groand:  a  1mm 
by  which  It  la  drawn ;  aod  a  htuutU  or  katutUt  by  irtdeta  it  ti 
guided. 

The  modem  plow  baa  (1.)  a  wooden  or  Iron  fkame  or  Mack,  io 
which  the  operative  parta  an  attached,  by  which  It  )a  dnwa 
through  the  groaad,  and  to  which  the  gaidtof  bandh*  an 
attached.  The  paito  enpodDg  ttw  ttotk  an,— 

Tha  beam. 

The  aAeiA,  «(aiMto»rf,orpail. 
The  kandU*  or  ittfti. 
The  roHndt. 

2.  The  oueimUve  narta  arc  of  nwtal,  and  eowW  of,— 
The  Bted  aiarc,  by  which  tha  hMttan  of  tha  ftamw  b  Bit 
and  the  furrow  aliea  lalaed. 
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PLOW-BEAM. 


Tka  atMl  toittr,  by  which  the  ftimnMllM  !■  smnd  from 
the  tand  or  uaplowed  portkia. 

Th«  mold-board,  b?  whSeh  tbe  tbrrow  allce  U  turned  orar. 

TlM^Ofu/ttiye,  BeenrnMDWorUMllgam  but  abaeot  In  otben, 
which  picUM  sgalnat  tbe  unplowed  ground  and  Mores  to  atMuly 
the  plow, 

&  The  other  attachnwnta  of  the  plow  are, — 
The  tUoU,  for  tbe  attochmeDt  of  the  Ana 
The  draft-rod,  exteadJRK  from  the  elevit  to  the  ihelk. 
Uany  modlfieatlaoa  are  found. 

The  eolur  U  toatetUnea  a  whig  from  the  upper  fbnraid  edge 
of  tbe  mM  board  ;  or  it  li  ft  onttlD|-wbwl  in  adTuca. 
The  draft-rod  li  not  ulrcnal,  but  addi  to  tha  atmigtb  of  the 

linslement. 

The  muU-board  «>•,  ai  Ite  naiiw  toMcatM,  ftannerif  of  wood. 
It  waa  fint  mada  of  iron  by  Small  of  BennekiUn,  Scotland, 
about ITH. 

The  chilled  caat^lron  plowshare  waa  p«(cnted  hj  IUdsotd* 
of  Ipairieh,  Eoglaod,  IMS.  The  under  aide  and  polota  are 
bardeDcd,  and  tbe  top  weara  away,  iearlng  a  com  para  ttvely 
tbin  edge  of  hard,  chilled  Iron.  Thla  la  an  tmltaUon  of  the 
proTfaloD  of  nature,  whereby  tba  teeth  of  the  rodentbe  are 
kepttlkarp,  the  external  enamel  keeping  in  adraDceof  theaoflar 
part*  wbiob  aM  aloped  away  trom  tba  oatdng  edge. 

The  polnta  to  be  timtA  at  In  tbe  ooortraedon  end  maaage- 
nteiit  of  a  plow  are  aa  (bllowa  r  — 

A  aharp, clean  tapering  form  to  the  part  which  dlvldea  the  atdl. 

A  (bape  to  the  mold-board  calculated  to  ralte  and  t«m  tbe 
ftarrow-elke  with  aa  little  friction  aa  may  be. 

Tbe  Itram  aod  clevla  ahould  be  lo  oontrired  that  tbe  team 
may  be  advantageonaly  bitched  In  tbe  line  of  ilmft  Bipeclal 
oare  1(  neceaaary  when  four  or  mom  hone*  am  hitch^  ao  that 
tbe  draft  of  all  may  coincide. 

The  line  of  draft  ahould  be  at  right  angle*  to  tbe  hoTM' 
abouldera,  fro  en  whence  It  abonld  paaa  through  the  middle  hole 
of  the  clevis  at  the  pcdnt  of  tbe  beam. 

The  landatde  should  be  a  pbwe,  and  parallel  to  tbe  Itneof  draft. 

The  colter  sbonld  hare  an  angular  presentatloa  of  46"- 

The  lln  rising  from  tbe  forward  edge  of  the  abare,  and  acting 
In  lien  of  a  colter,  originated  in  Seotbnd. 

The  cntUng-whoel  as  a  substitute  for  tbe  colter  li  found  in 
English  paring-plows  of  many  yewsoback. 

The  (kpth  and  width  of  tbe  ftarrow  should  be  as  2  to  8. 

The  ttarrow-slioo  should  be  laid  over  at  ao  angle  of  46°. 

rig.  8820  rapreeenta  diflbnnt  atodes  ot  turning  fOifows 
■doim  ia  ndoDs  nils. 

n»tt98. 


ftotnng. 

a  !■  tbe  prelbrable  notangnlar  tbrrow  with  lerel  bed. 

b  la  a  mated  fuirow. 

c  has  a  conpletely  Inverted  nirrow-sllra. 

d  shows  ordliMuT  plowing,  the  ftarrow-allce  broken. 

« li  oxtm  wide  pknring  irith  brokn  flinow. 

Gang-plows  are  now  nsed  in  some  of  the  Western 
States,  nlao  to  a  large  extent  in  England.  They  are 
simply  four,  six,  or  eight  plowshai-es  fastened  to  a 
stout  frame.  In  California,  on  the  lighter  soila, 
eight  horses  draw  a  seven-^ng  plow,  and  one  such 
team  is  counted  on  to  put  in  six  hundred  and  forty 
acres  of  wheat  in  the  sowing  season  ;  or  from  dght 


to  ten  acres  per  day.  A  seed-sower  is  fastened  in 
front  of  the  plow.  It  scatters  the  seed,  the  plows 
cover  it,  and  the  work  is  done.  '  The  plow  has  no 
handles,  and  the  plowman  is,  in  fact,  only  a  driver ; 
he  guides  the  team ;  the  plows  do  their  own  work. 
It  18  a  striking  sight  to  see  ten  dght-hotae  teams 
following  one  another,  over  a  vast  plain,  cnttiiw 
"lands  a  mile  long,  and  when  all  have  passea, 
leaving  a  track  forty  feet  wide,  of  plowed  ground. 
On  the  heavier  soils,  the  process  is  somewhat  differ- 
ent. An  eight-horse  te-ani  moves  a  fonr-cnng  plow, 
and  gets  over  about  six  acres  per  day.  The  seed  is 
then  sown  by  a  machine  which  scatters  it  forty  feet, 
and  sows  from  seventy-fiye  to  one  hundred  acres  in 
a  day,  and  the  ground  is  then  harrowed  and  cross- 
harrowed.  When  the  farmer  in  this  valley  has  done 
his  winter  sowing,  he  turns  his  teams  and  men  into 
other  ground,  which  he  is  to  summer  fallow.  This 
he  can  do  from  the  first  of  March  to  the  middle  of 
May;  and  by  it  he  secures  a  remunerative  crop  for 
the  following  year,  even  though  the  season  be  dry. 
See  Oano-plow. 

2.  iffood-working.)  A  grooving-plane  in  which 
the  a^ustable  fence  is  secured  to  two  transverse 
stems  which  pass  through  the  stock  of  the  plane, 
and  are  secured  by  wedges  or  screws.  It  is  fitted 
with  eight  irons  of  various  sizes,  and  is  used  in 
making  fpvoves  in  door4tilfla  to  receiTe  the  panel, 
and  for  similar  purposes.'  See  Plaitb. 

3.  {Bookbinding.)  An  implement  for  ahavlng  off 
the  edges  of  books  and  squares  of  boards.  It  con- 
sists of  two  cheeks 

a  a  connected  to-  "s- 
gether  by  two  guides 
b  6,  and  a  screw  pass- 
ing through  both 
cheeks.  In  one  of, 
the  •cheeks,  at  c,  is 
fixed  acutting-blade. 
The  book  to  be 
plowed  is  inserted 

between  two  boards  in  a  press,  the  edges  of  the 
sheets  f>roJecting  sufficiently,  and  one  of  the  cheeks 
placed  in  a  groove  in  the  press,  which  serves  to  guide 
its  motion.  The  plow  is  moved  back  and  forth,  and 
the  cheek  carrying  the  cutter  advanced  toward  the 
other  by  turning  the  screw,  cutting  a  longitudinal 
strip  m>m  the  edge  of  tbe  book  at  each  forward 
motion  until  it^  whole  surface  has  been  planed  off. 

4.  {Weaving.)  An  instrument  for  cutting  the 
flushing  parts  of  the  pUe  or  nap  of  fustian. 

See  under  the  following  bends  :  — 
BsMhan  plow.  Pnble-ploir. 
Bfatot.  Railroad-pkiw. 
BogHsutting  plow.  BevenlUe  |doir. 

Breast-plow.  Rldglng-plow. 
Carpenten*  plow.  Botary  plow. 

Com^ow.  Seediog-^ow. 
Cnltlvator-nlow.  Shim. 
DiamoBd-pfow.  Shovel-plow. 
IMtobing'-iriow.  Slde-blU  plow. 

Double  ploir. 
Doable  mold-board  plow. 
DonblMtwvet  plow. 
DowHhan  plow. 
Dndotngoplew. 
BxpaiKUnc-pla«. 
Fnnowing-ptow. 
Oaog-plow. 
Oarden-plow. 
&ilMde-|dow. 
Hoe-plow. 
Ice-iHow. 
Jnmper-plow. 
BlaiUng-jriow. 
Hc^plow. 
Paring-plow. 

Plow-beam.  That  portion  of  the  frame  A  to 
which  the  standard  is  attached  and  to  whose  forward 
end  the  draft  is  applied. 


fflnrle-sharel  plow. 
SkMeton-plow. 
SUm-colter  pknr. 
Baowploih 

Subii^Hli^' 
BuUty-pbiw. 

Swing  moU-boud  plow. 

Swing-plow. 

Tile  la}-ing-ln  plow. 

Tteble-ahovel  plow. 

Tum-WNSt  plow. 

Wheol-plow. 
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PLUG. 


PlowdAan'ar. 


Fbm. 

A  loDg-lutndled  thnistiiig  im- 
1%  isaft. 


e.  One  of  the  bladet 

ofaCnLTiVATOB(wliich 
aee). 

Vtf .  3881  OliutntM  wb- 
Um  <rf  plowahuw  anUad  far 
dUfcrant  kiDda  ofTOfc. 

a,  Ibr  «ld«  work. 

b,  fcr  deep  work. 
e,  Ibr  (tony  land, 
rf,  for  cTMtad  work. 
*,  for  tqoM*  work. 
/,  vkiBHmaltar. 

I,  for  nbaotllB^ 
,for  rUcliig^ 
j,  Ibr  MtUDK  oat 

Flow-truok 
riding  attadunent  to  a 
plow. 


Haw  tfc— ir. 


plenwnt  by  which  the  plowman  may  rid  the  plow  of 
eboking  weeds,  or  the  tluure  of  ucnmulated  soiL 

Or,  m  Tibnting  cletrer  pivoted  to  the  beam  and 
operated  hv  a  handle  to  ranore  weeds  from  the  front 
of  the  ahetiL 

Plow-cde'vll.  The  stimtp-aluped  piece  on  the 
now  of  ft  ido«>beMn,  haTing  three  loi^  in  either  of 


which  the  open  ring  of  the  donble-trec  may  be  placed, 
according  to  the  depth  of  farrow  desired. 

Plow-head.  The  cltvia  of  a  plow.  That  part 
to  which  the  draft  ia  attached.  The  muxzle  or  frr*- 
tUe.  The  latter  are  names  by  which  the  cleris  ia 
Icnown  in  Britain. 

Plow^xjlnt  A  detachable  share  at  the  extreme 
front  end  of  the  plow-body,  forming  an  apex  to  the 
junction  of  the  mold-board,  aolc^  and  Unaside. 

FloWahnre.  (AgriaiUuTc.)  a.  The  portion  of 
a  plow  whioh  cats  the  slice  loose  below.  The  eoiler 
makes  the  vertical  cot  severing  the  slice  frotn  the 
land.  The  faoM-board  raises  the  slice  and  turns  it 
over  on  edge.   See  Fig.  S831. 

b.  A  triangular  or  heart-shaped  Uado  on  a  shovel- 
plow  to  turn  the  earth  over ;  and  used  in  tending 
crops  to  throw  the  earth  up  to  the  stems  of  the 
plants.   Bee  Shovel-plow. 


Plow-whed.  A  wheel  on  the  head  end  of  aplov 
to  limit  the  penetration  of  its  share.    In  the  jUiu- 

n|.t8SL 


tratton  (an  English  pattemX  one  wheel  ntns  on  the 
land  and  the  larger  one  in  the  furrow. 

Plaok.   A  two-pronged  dung-drag. 

Plnok'er.  {fVor^ed  Manufaeturt.')  A  machine 
for  straightening  and  cleaning  long  wool,  to  render 
it  fit  for  comhiitg.  It  has  a  traveling  feed-aproa 
which,  as  it  advances,  delivers  the  ends  of  the  long 
tufts  to  a  pair  of  spiked  rollers,  which  open  the  tara 
and  locks ;  it  is  thence  introduced  into  a  fanaing 
apparatus  whereby  the  wool  is  cleaned. 

Flag.  1.  (Building.)  A  block  of  wood  let  into 
a  wall  of  brick  or  masonry,  to  afford  a  bold  for  nsila 
in         the  interior  finishing. 
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FLUOGEH. 


2.  (Nautical.)  a.  A.  conical  piece  of  wood  used 
to  stop  the  hawse-holes  when  the  cables  ara  unbent. 

A.  i.  blook  to  atop  a  hole  made  by  a  caDnon-bsll 
in  aahipb 

e.  A.  stopper  for  the  hole  in  s  boat- bottom. 
S.  (Steaiii-boiler.)  A  stopper  of  metal  which  is 
placed  in  a  ateam-boiler  or  a  pipe  in  communication 
therewith/and  which  melts  at  a  certain  temperature, 
so  as  to  establish  an  exit  from  the  boiler  when  the 
temperature  and  consequent  pressure  become  dan- 
gerous. SeeFuSIBLEPLUa;  HlQil-FBESSirSBAUSH. 

4.  (DU-sinking.)  A  cylindrical  piece  of  soft  steel, 
whose  end  is  turned  to  iit  into  a  matrix.  The  in- 
dented (intaglio)  design  of  the  matrix  is  transferred 
to  the  end  of  the  plug  when 
the  two  are  pressed  forcibly 
together.  Tne  plug  having 
the  design  in  relief  {cameo)  is 
then  hudened  and  becomes 
a  punch,  which  is  used  to 
impress  the  faces  of  dia  for 
eoining.   SeeHATBIX;  DiB. 

5.  (Stoju-ifforkiM.)  The 
plugs  are  inrerted  wedges 
with  round  backs  placed  in  a 
hole  which  has  b^n  jumped 
in  a  rock ;  a  /eaihtr  or  ta- 

Cred  we<^^   being  driven 
tween  the  plugs,  rends  the 
rock.   <«,  Fig.  S«S4.) 

6.  (ifosoHfy.)  A  dowel  or 
mump. 

7.  (Asiluoy.)  A  wodge- 
|iin  dnven  between  a  rail  and 
Its  chair. 

8.  iffydraulict.)  A  bnmch 
pipe  b  leading  fnwn  the  main 
below  the  pavement  and  ter- 
minating at  a  point  readily 
reached  for  the  attachment  of 

htm.  This  pipe  is  closed  by  a  cap  or  plug,  which  is  re- 
moved by  a  spanner  when  the  nose  is  to  be  attached 
by  its  coupling  to  the  thread  on  the  pipe.  A  stop- 
cock on  the  branch  pipe  is  reached  oy  a  torn-key 
introduced  at  an  opening  in  the  pavement. 

Fire-plagi  wm  Snt  ImM  down  in  Londoa  In  1710.  Londoo 
wme  lint  aappUcd  with  mtor  by  iMKka  pipes  In  1287-  The 
water  WM  broaclit  ftom  the  Springi  of  Tjbura,  a  dlstriet  long 
whm  Indnded  In  Uw  elt;,  — not  Uu  dU  momt,  bnt  the  ma- 
tropoUa  u  ontridara  nodeiatand  It.  In  MIS  Hr  Hugh  Htddle- 
toD  flnlabed  fate  kqueduct  from  Wmn  to  Loodoo.  Thl*  U  jet 
oUted"  tlw  New  Elver,^'  and  dteelutrgM  Into  a  neerrolr  •«  IaUn|- 
ton,  a  ntwtbeni  euburb  of  London.  Tbe  water  wu  dlatrib- 
■ted  br  wooden  main*  sod  lead-pipe  bimndiea.  Wktei^eerrten 
stni  pHed  their  tnde  ii  the  reign  of  Qoeeo  Anns,  Mipplf  tng 
taooaelraUcfeiMB  Ihs  rabHBpiiaips,whkh  «en■>ld■■»7etBa- 
i,  BDd  jrUd  abnadaat  aad  neaUenl  watav 


Fin-FUig. 


9.  (Ortbuines.)  The  wooden  ito^er  in  tiie  vent 
flf  a  petard. 

10.  a.  A  small  tompion  in  the  mnzile  of  a  mus- 
ket-barreL 

(.  The  ni|>p1e  of  a  gun. 

11.  {Denttatrjf.)   A  filling  for  a  canons  tooth. 

Plu^^m'tw  Bit.  A  hit  having  a  cylinder  in- 
stead a  point,  so  aa  to  fit  within  the  hole  around 
which  a  countersink  or  enlargement  is  to  be  made. 

nnCger.  (DenHttry.)  A  dentist's  instrument 
for  driving  and  packing  a  fllling  material  Into  an 
excavated  hole  in  a  carious  tooth.  They  are  of  various 
forms,  —  hook,  curved,  or  straight ;  with  square, 
pointed,  circular,  edged,  rounded  ends ;  aud  with 
star,  serrated,  file-marked,  and  other  terminations. 

Some  of  the  tools  are  pushed  by  the  hand ;  others 
are  driven,  like  a  punch,  with  a  mallet ;  a  tiiird  form 
is  automatic,  ana  the  pressure  on  the  filling  brings 
the  mallet  into  opetatitm.   See  Dental  Uuiuu. 


In  rif.  8886,  a*  idngier  hna  a  pmUnc 
tool  at  one  end  and  a  book-ehaped  polUoc 
toed  at  tba  fHher,  aaofa  openlea  npoa  bv  a 
iMBUMT  snUeet  to  thoMHoa  of  m  nfaal 
gnriog  and  otker  meehinkm  hMskieed  wfthta 
ueeaM. 

In  Hg.  8980,  Om  piiiia  vt  tbs  ptanar 
opoa  ttae  gold  In  the  eavUj  of  Um  tooth 

Tlg-SSIS. 


ilMtafJtaBW. 


Dtmtal  Ihmmur. 


glrea  nraraiMnt  to  a  vtbiathig  hammer  whldi  atrikos  apoB  Iba 
extremlt;  (tf  tlMplngger.  The  Intarmhrion  of  the  p  www  peg- 
jnlte  the  extaaalon  of  the  sprliig  and  ntwa  the  hantna. 

The  electric  mallet  is  an  automatic  dental  instni- 
ment  for  condensing  the  filling  or  plug  in  a  tooth  by 
a  rspid  succession  of  strokes  Imputed  by  means  o( 
electro-magnetism.  The  pecoUar  mechanism  con- 
sists of  a  magnet  or  magnets,  a  pulsating  armatnrf^ 
and  a  retracting  Bi>ring  with  positive  and  migatiTS 
wires  and  an  automatic  circuit-breaker.  The  mag- 
net  or  magnets  are  arranged  in  the  handle,  and  an 
armature  vibrates  in  a  case  behind  the  bit. 

The  action  of  the  amature  makes  and  breaks  the 
circuit.  In  one  form,  the  pln{{{er,  being  fast  to  the 
coils,  partakes  of  the  jar  imparted  to  the  plungei: 
In  another  form,  the  plunger  has  a  sliding  motioQ 
when  struck  b^  the  armature  hammer,  and  does  not 
involve  the  ooils  in  the  jar  of  the  blow. 

In  still  another  form,  the  onnature  is  fixed,  and 
the  magnet,  in  modified  form,  vibrates  within  the 
case  and  (blivers  the  stroke.  The  electric  attrac- 
tion in  each  case  imparts  the  dlwtin  stroke.  The 
wires  inoued  in  insulating  material  enter  the  han- 
dle end  of  the  instrument,  and  by  their  flexibility 
permit  its  manipulation  by  the  operator,  who  baa 
simply  to  bold  the  bit  in  proper  positions  until  the 
operation  is  completed. 

The  application  of  this  instmraent  in  larger  siza 
to  stone- cutting  and  other  woric  has  been  proposed. 

OT«en'i  electro-Boagnatk  mallei. manafcctored  bv&S.  WUto 
of  Philadelphia,  fer  packtnit  and  eoodawtef  RoW  b  lUteg  teeth, 
etrikee  «n«t  and  rerj  npid  Mowa,  parifctly  adiwetobW  m  to 
fbroe, and  either coatlnaoae  or  depMMent  npon  MmI;  Om  mow 
belnjc  given  when  th«  point  of  the  ptaowli  piMBSd  npoaths 
fllllDK,  and  oeaiinR  when  the  preamire  la  mnovad. 

Among  Uie  anHeotaaoiM  mreaai  waa  obtalaad  b  ttoartof 
dentfetrr.  Caaaeltiis  wis  a  dentM  In  the  rolga  of  Ow  Bo— 
trinmvtre.and  g<ddwBS  aaed  Ibrthe  flUlng.  Naarlv  BOOt.a 
gold  was  tbnsased,  and  mid  wire  WM  employed  toholdafttfleU 
toathlnpeaUUm.  AftH^wtof  thotwrthrftUBoawa  t^iUs, 
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4S0 1.  a ,  bu  raftnooe  to  pnmUDg  tba  borW  of  uir  gold  with 
ttw  dekd  oxeept  tbftt  bouod  aniuDd  the  twth.  UenidottM 
deebm  tlwt  ni*  Inpthaa  bad  ■  knowladga  of  Um  diMMM 
of  (Mita  ud  tbelr  trattraant  90OO  B.  o.  In  HutW,  Cuw- 
Un>  b  meatkxwd  u  aitbcr  fiUlngor  extncUug  UnHb. 

Flng'gliiK.  Pins  driTen  into  tba  joints  of  brick 
or  Btone  waUa  to  receive  the  naila  mmel^  batteiis 
are  fastened  to  the  valls. 

Plng'glng-^or'oeps.  A  dentist's  instramentnBed 
in  compresung  a  filling  into  an  excavated  hole  in  a 
carious  tooth. 

PlTlg-ma-fihlnft^  A  machine  for  making  wooden 
plura  for  faucet-holes  of  beer  and  wine  barrels.  The 
stun  is  clamped  in  a  frame  moved  U[>  bv  the  slidiiw 
imtchetwhidi  acts  upon  a  pawl.  Asunilarpawl-aiuf 


Bug-  FalM. 

to  it  under  the  supposition  that^untium  (lead)  was 
its  base.  This  tunis  out  to  be  a  mistake,  as  it  is  a 
form  of  carbon,  and  does  not  of  necessi^  contain 
even  iron,  though  a  trace  the  latter  metal  is  often 
found  in  it.  Samples  of  Ceylon  plumiajo  are  ahown 
containing  98.55  pure  carbon.    See  Graphite. 

PtnmlM^  vu  fiimwrlj  a  monopoly  In  the  Cumberland 
mliiw,  but  the  ndoM  of  Roiris,  Cejloa,  neeodmm,  Omn- 
land,  VaUftrala,  Bf«ln,  sad  Bobmla  hmrm  tetwitta&  anvtcd 
Imporftkn.  SmPuksl. 

Flomb-bob.  A  comndally  shaped  piece  of  metal 
suspended  by  a  cord  attached  to  it»  upper 
en<C  and  used  for  detennining  vertical,  or,  rig.  384Q. 
iu  connection  with  a  level  or  straight  edge, 
horizontal  lines.  It  is  indispensable  in 
building  openttions,  and  la  also  employed 
by  surveyon  and  astronomers  for  placing  an 
instrument  centrally  over  a  station  point  of 
departure. 

Flumb'er-block.  A  pair  of  jaws  or  a 
pedpstnl  for  holding  the  brasses  of  a  shaft 
b<.'D>ri i\g,       Piujow-BLOCK and Pluh her- 

Ploxab'er'i  FOToe-^nnq). .  A  pnmp 

iist-il  l>y  {ilnnibers  for  testing  pipe  or  with- 
ilnuiiiji^  MliAtades  from  a  gorged  pipe.  It 
mny  '  "'  >".^i'(^lied  to  the  delivery  end  of  the  pipe  lo  as 
to  acl  liv      lion,  or  may 
btj  apjiUcJ  elsewhere,  ef-  "g-  8841. 

fecting  tJie  desired  object 
by  hydrDJilic  pressure.  ^ 


ratchet  holds  the  "  feed  "  gained.  A  hollow,  recip- 
rocating revolving  cutter  shapes  the  plugs.  An  au- 
tomatically descending  saw  severs  tnem.  At  the 
rear  of  the  cutter  are  two  saws  for  tenoning  the  plugs. 
A  lever  raises  the  pawls  on  the  clutch-frame  to  allow 
of  its  retnC'dott. 

FlnC-Tod.  iSteam-engineJ)  a.  A  rod  attached  to 
the  working-beam  of  a  condensing-enfpne,  for  the 
purpose  of  driving  the  woricing-gear  of  the  valves. 
Sometimes  called  Die  plug-tree, 

b.  The  air-pump  rod. 

Flng^p.  A  matter  tap.  A  cylindrical  tap  for 
entting  the  dies  of  a  screw-stock. 

Plns-valre.  A  tapering  valve  fitting  into  a  seat 
like  a  macet 

Plumb.  A  line  with  a  suspended  plummet  to 
prove  the  perpendicularity  of  work. 

Plmn-ba'go.  A  non-pertinent  naniR  for  grnph- 
iU.   This  name  and  that  of  Uack'lead  were  given 


Plomb'er'B  Sol'der.  See  Soldeb. 
Plumbing  and  ffliMt-mef  al  Work  ud 

To(^.   See:  — 

AntogMMons  aAdK^ag.  lUatng- 

B>t.  lUtring-bMBawr. 

Beak-Iran.  Blratlng. 

Btoddng-dom.  RlTotliig-Mt. 

Cane.  SMmlng-looL 

Coppcp-blt.  Iham-aet. 

Cnaihig-tool.  Shatc-hook. 

na.  Bhean. 

Hand  woft.  Sbeet-oicta)  pMi. 

Dou  tile-NMnlog  madillifc  Snaribig-iron. 

Dntcti  ellnkar.  Bnlp. 

Dutch  tile.  Boldw. 

Aive-tron^  Soldvriiig-appantiia 

Flagging.  Boldering-ftmaN. 

Flachlng.  Bolderiag-lran. 

Flax.  BohMag-tool. 

FraUwork.  Bptanlag  irntal 

OnMdng-lraD.  Stake. 

LattMkia.  8ttfldiig-ap  ^cm. 

riinlititng  hsmiair  Ttest. 

1  Punch.  TlB-ara^.  DtUUsg 
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Flmnb-joint.  A  sheet-metal  lap-joint  in  vhicb 
the  edges  of  the  piece  are  simply  laid  over  each  other 
and  secured  by  solder,  without  bending  or  aeaming. 
A  Zon-joint  soldered. 

nnmb-lev'eL  A  level  in  which  the  horizoQ- 
tality  of  the  base  is  determined  by  a  8as]ie)ided  line 
with  a  plumb-bob.    See  Level. 

In  the  eiunpk),  a  plnmb-lerel  ud  pntnotor  an  comblited 
in  one.  The  baae  1*  plute.  The  protractor  Ewtagt  by  no 
azb  coinddent  with  Ita  center,  and  a  print  on  the  baas  detei^ 

ng.SS42. 


Ffumb-LeT«l. 

mlnM,  In  connection  with  the  Kiadoation  of  the  protractor,  the 
IncUsaUon  of  the  object  on  which  the  baee  It  placed.  The  Index- 
Bnger  U  moirable  by  its  thiunb-aciew. 

Flnmb-Jine.  The  cord  by  which  a  plnmb-bob 
is  Kupended. 

Plnmlwnla  A  narrow  board  with  a  plumb- 
line. 

Pln-ma'ta.   (Pabric.)   A  Spanish  woolen  cloth. 

plam'mer-blook.  {Machinery.)  An  adjustable 
bearing  for  journals. 

A  8848,u«ele*atlona(theUtterpnrCljhi  Metion)and 

C  D  plan*  of  two  idnmnMr-bloelu.  That  ebown  at  jt  C  b  ae- 
eiued  toabed-plate  a  by  screw  bolts  and  nat«  a  a.  the  two  parts 
6  e  of  the  block, when  In  poeltioD,  being  united  by  uw  eemMMlta 

ng.asis. 


m 

m 

dwcrlbed,  bnt  the  lower  half  Is  bstened  dfiwitlr  to  Its  rapport 
by  squara  bolt  .and  nnt  or  bolt  and  key  coDoection ;  the  Imlta 
uniting  the  upper  and  lower  bajTee  an  also  keyed  at  A  J.  B 
■howi  a  plnmmn^Iock  In  perfective.  See  JqukuItMS. 

Plum'tnet.   1.  A  pencil  of  ^lid  lead. 

2.  A  plug  of  lead  for  sounding.   See  Sockdino. 

3.  A  trail  of  lead  for  a  plumb-line.  An  ordinary 
and  simple  device  for  uprighting  a  structure^  a  pos^ 
or  what  not. 

The  plummet  Is  lald  by  Pliny  to  hare  been  iuTented  by 
Dsdalui,  1240  B.  c.  The  wt  edlflcee  of  the  plains  of  Shinar 
and  the  Nile,  not  to  mention  the  monnments  of  the  more  eant- 
ern  ciTilixatioo,  contradict  the  statement  of  the  Roman.  It  Is, 
taoweTcr,  Interestlog  to  know  the  recdvcd  opinion  of  the  literati 
of  1800  yeus  a(co,  and  to  this  historian  we  are  Indebted  fbr 
many  det^ls  wUeh  appear  to  ha  to  been  omltled  as  unimpor- 
tant 1^  eoatemponry  writers.  It  Is  menUmed  bj  Anne,  78T 
B.  c,  and  by  another  Berlpton  author,  6B8  a.  o. 

Plmn'met-leVoL  That  form  of  a  level  having 
a  8usi>ended  plummet  in  a  standard  at  right  angles 
to  the  base-piece.    A  masori'a  level.    See  Level. 

Plim'ger.  1.  Along  solid  cylinder  employed  aa 
a  piston  in  a  force-puntp.    See  Pldkoer-puhp. 

2.  {PtOtery.)  A  boiler  in  which  clay  is  beaten  b^ 
a  wheel  into  a  creamy  consistence.  From  this  it 
imsses  to  an  ark,  thence  through  sieves  which  re- 
move nodules.    The  result  is  alip. 

3.  A  form  of  striker  used  in  some  breech-Ioadiiig 

fire-arms.    A  firing-pin. 

The  idongerBhas  a  tetalning  spring  SlntheUngedbloAof 
ttae  bnachJoadar,  Tba  spring  m  ooatalned  In  a  hole  extflodlng 


df,  by  means  of  which  UMjmay  be  approached  toward  each  other 
to  compenMte  for  wear  of  the  soft  metal  ItninK  /.  Thin  h  com- 
poaedorbimaSiBabbltl  metal,  or  other  rompoAiHonlnckwed  with- 
in the  bard  metal  nsinii;,  which  flts  into  a  carlty  In  each  of  the 
nuts  b  e,  and  la  adjasted  or  rcmoTcd  by  meanii  of  the  screws 
a  I.  The  bed-plate  Is  made  Gut  by  bolts  at  n  n.  The  general 
aEiaugeawnts  of  the  blocks  C  D  are  identical  witb  those  alMm 


Htmgtror  Firtnf-Pim, 

from  Om  under  ride  of  the  bnwh-bkMk  to  lite  ^ertnn  In  irtdeh 
the  ptoDger  works. 

Plon'ger-bnok'st  One  wiUiont  valve.  See 
Pldnoer-pump,  E  F,  Fig.  3845. 

Flan'ger-pole.  A  hollow  pump-rod  of  a  Cortiish 
Steam-exoine  (which  see).    See  also  0,  Fig.  8845. 

Plan'gor-pump,  One  having  a  solid  piston 
(plunger)  which  acts  by  displacement  of  the  water 
in  the  barrel,  in  contradistinction  to  a  bucket-pnmp 
which  has  a  hollow  piston  (bttdeel)  throngh  which 
the  water  passes  during  the  down  strobe,  to  be  lifted 
when  the  bucket  rises. 

A  la  one  fbnn  of  pinnger-pnmp  adapted  for  mines.  The  de- 
liTery-ialve  b  Is  placed  on  top  of  thn  soctton-valTe  e,  whicb  has 
a  biMioh  to  the  barrel  e  of  the  pump.  The  plnnger-p^  a  Is 
cased  with  a  cast-Iron  pipe  turned  tme  and  draw-DM,  and 
irorks  through  a  stufHng-box  on  top  of  the  barrel. 

Blsajack-head  lift-pnmp  Intiodured  for  the  parpoN  of  fl> 
InstraHng  the  distinction  between  Ij/I  and  phmgtr  pnmpa.  It 
is  also  a  fonn  of  mlning-pmnp. 

The  working-bucket  In  packed  with  leather,  which  is  secured 
to  the  body  of  the  bucket  by  a  brass  ring.  The  suction-cham- 
ber a  Is  bolted  directly  to  the  lower  end  of  the  working-barrel 
b,  and  has  a  snctlon-pfpo  e  and  wlndbim  bolted  to  Its  lower 
tlange.  The  frooMtuct  d  (in  which  conrists  the  peculiarity  of  tfaa 
Jack-head)  ti  bolted  to  the  top  of  the  barrel,  end  lias  a  bonnet 
and  stnfflng-boic  f.  through  which  the  bucket-rod  passes.  The 
upper  clack  idts  on  the  branch  of  the  gooseneck,  with  the 
column  bolted  on  Its  upper  flange.  The  clack -chambers  hava 
doors  through  which  the  clacks  an  remored  Ihr  repairs.  A 
door  I*  sometlmefl  made  Id  the  goowneck,  through  which  tba 
wofUng  bn^et  mijr  be  taken  oat  without  taking  off  the  boBiMt 
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from  ttw  tof.  Jaek-haMl  pomps  m  beat  idaptMl  for  lltUni; 
wst«r  tnma  »  etatern  or  *  perm>neot  MNip,  althoivfa  tbej  uu 
vn?  commonlj  UMd  In  linking.  Bee  llDiiHO-FDiir ;  Lm- 
wuir  j  f  (NKS-PDiir,  cte.   Sm  aJM  llit  nniUr  thmt. 

CiDOWB  a  pomp  with  *  Itwdad  plunger. 

D  •turn  a  pfitOD  fltUog  In  the  top  of  ft  pomp-cyllnda.  Th& 


Jfi  m'ltr-nmip* . 


end  fa  aenvid  down  opon  the  pneUng,  irtikb  eondati  of  two 
tlier  rings  and  odb  or  meteL 

5  Fan  two  plunger-platoni;  one  la  reprewnted  as  CMtojl- 
Indikal,  having  a  cap-plate  acrawed  on  to  the  bottom  parL 

Anotbar  la  made  up  of  circular  dlaka  a  damping  rlnn  ot 
tethar  6. 

O  la  a  pcrtloo  of  a  plnngn-pole,  abowlng  the  coupling  of 
aaetloiu. 

Plon'ging-bat'ter-y.  iEUctro-magnetitm.)  A 
Inttery  so  amtii^d  that  the  plates  may  be  readily 
lowered  into  their  cells,  or  raised  therefrom  wheu  not 
retjuired  for  nse.  In  the  arrangement  (Fiff.  3S46), 
thu  is  effected  by  attaching  all  tne  acts  of  tne  series 
to  a  horizontal  bar  a  working  in  slots  in  the  stand- 
ards b  b,  and  supported  by  cords  attached  to  the  shaft 
c  provided  with  a  crauk,  and  a  mtchet-wheel,  which 
engages  with  a  spring-pawl  d,  so  that  the  plates  may 
be  neld  clear  of  the  iluid  in  the  cups  or  immeised 
therein  to  any  desired  depth. 

Plnn'cing-fiTe.  {Ounnenj.)  Shot  fired  at  an 
angle  of  depression  below  point-blank. 

Flush.  {Fabric.)  A  shaggy  pile-cloth  of  various 
materials.  Shati,  An  unslrom  velvet  of  cotton, 
silk,  or  mixed  fiber.  Sonietimen  of  a  silk  nap  and 
cotton  back.    It  has  two  warps,  one  of  which  is 


brought  to  the  surface  to  make  the  nap.  The  warp 
is  gathered  in  loops  by  wire,  and  cut  in  the  mauner 
of  velvet. 

It  is  composed  regularly  of  a  woof  of  a  nugle 
woolen  thread  and  a  double  warp ;  the  one  wool  of 
two  threads  twisted,  the  other  goat's  or  camel's  hair. 
Some  imitation  pliuha  are  made  of  other  materials. 

"  Put  on  mj  new,  flna,  colonrad  cloth  aolt,  with  tof  ekak 
lined  with  pluah,  which  la  a  dmr  and  noble  ault,  coating  na 
about  ;ei7."  —  PsrTa'B  J>ianr,  October  28, 1061. 

Plnsfa-oop'peT.  {Mining.)  A  miner's  name  for 
chalcoirichiie,  a  fibrous  variety  of  red  copper-ore, 
which  occurs  in  reticulated  capillary  crystala  of  red 
color. 

Pln'vl-am'e-ter.   A  Baim-oagr  (which  see). 
Ply.   \.  {Fiber.)   A  fold,  twist,  or  plait 

a.  A  strand  in  a  rope. 

b.  A  thickness  or  fold  in  a  carpet. 
2.  {Nautical.)   To  work  against  the  wind. 
Ply'era.  1.  {Mechanics.)  A  kind  of  balance  used 

in  raising  or  letting  down  a  drawbridge. 

2.  A  form  of  grasping  tool.  A  small  pindieiti 
See  Fliers. 

Pneu-mat'lo  Bat'ter-y.  A  contrivance  invent- 
ed by  Mr.  Taylor  of  Dublin  for  exploding  a  blasting- 
charge  in  mining  operations.  A  priming  of  nuDgleu 
white  sugar  and  chlorate  of  potash  is  placed  over  the 
charge,  and  connected  by  a  siphon  tube  with  a  ves- 
sel containinf;  sulphuric  acid  ;  another  tube  connects 
this  vessel  with  an  air-pump  placed  at  a  convenient 
distance  for  the  safety  of  the  operator.  On  working 
the  pump,  a  blast  of  air  is  foned  through  the  tube, 
carrying  with  it  a  portion  of  the  sulphuric  aciil, 
which  inflames  the  chlorate  mixtore,  igniting  the 
gunpowder. 

Pneu-mat'io  Cais'Bon.  One  which  is  closed  at 
top  and  sunk  by  the  exhaustion  of  the  air  vithin  or 
by  the  weight  of  the  masonry  built  thereupon  as  the 
work  progresses.  Such  caissons  are  necessarily  pro- 
vided with  air-locks  to  prevent  the  escape  of  the  air, 
which  is  forced  in  at  a  pressure  equal  to  that  due  to 
the  water  pressure  at  the  depth  to  which  the  cais- 
son may  be  sunk. 

Those  used  by  Captain  J.  B.  Eads  for  the  piers  of 
the  St.  Louis  bridge  had  central  shafts  10  feet  in 
diameter,  around  which  the  masonrj'  was  laid  as  the 
caisson  descendfd.  The  shafts  were  open  at  to]\  and 
had  but  a  single  air-lmik,  which  was  at  the  bottom. 
Sec  Air-lock  ;  Caisson. 
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Pnen-mafio  Car.  A  car  driven  by  compressed 
air  contained  in  reservoirs,  which  are  filled  by  means 
of  air-pumps.  This  application  of  compressed  air  is 
important  as  affording  a  means  of  dispensing  with 
animal  power  on  street  railroads,  and  has  been  ap- 

¥lied  in  practice  with  a  certain  degree  of  success, 
he  COTS  employed  in  Chicago  have  four  hollow  tonka 
between  the  ceiUng  and  roof,  having  a  capacity  of 
150  cubic  feet  The  air  is  condensed  to  apressun) 
of  260  poouds  to  the  inch,  and  drives  two  small  en- 
gines, one  on  each  side,  at  one  end  of  the  car.  These 
are  controlled  by  means  of  a  wheel  adjacent  to  the 
brake-wheel  and  immediately  under  the  hand  of  the 
conductor.    See  Street-car. 

Pneu-maflo  Dia-patota'-tnba.  See  Fkeu- 
KATic  Tube. 

Fneu-maf  lo  DrllL  A  drilling-machine  operated 
by  compressed  air  admitted  alternately  above  and 
below  a  piston  connected  with  gear-wneels  which 
rotate  the  drilL  The  air-reservoir  and  force-pump 
may  be  placed  at  any  required  distance  from  the 
cylinder,  and  connected  therewith  by  a  flexible  pipe. 

Fig.  8847  la  Bnridgfa's  ptwoinatic  drill,  a  >a  a  pip*  bj  which 
air  b  brooi^t  from  the  cwnpnned  ftir-ehamba ;  6  e,  the  oylln- 
dar,  prorUed  with  pnpw  teItm  for  mdmlttiog  the  »ltemat«lj 
above  Hid  below  the  ptatoo  end  for  extuuuk  The  drill  d  it 


BtaMghDHB. 


attached  dlnctlj  lo  the  pitton-rod,  and  !■  driven  down  by  the 
■dmiMioD  of  olrobora  the  p(iton,tuid  retracted  when  the  air  It 
admitted  below,  ^riag  Ihca  1£0  tb  260  blowa  per  mlnnte.  The 
cylinder,  with  the  pMon  and  drill,  la  advanced  hf  the  screw  « 
aa  the  drill  penetrate!  the  rock,  the  drill  being  rotated  at  the 
Mmetlme.  rlre  bIsm  of  drill.ronnlngholai  fhim  11  to51  Inebee 
dtameter,  maj  be  need,  the  engine  b^ng  of  aboot  thrrn  horae- 
power  with  a  priaeuie  of  GO  ponoda  to  the  wjoate  loch.  A 
■mall  amoont  of  power  li  lo«t  hj  the  tnoiifcrHnce  of  the  air 
from  the  furikoe  of  the  ground  when  the  KppnmtiiB  !■  emplojiid 
In  snbtenansau  operations  In  mlnlnt;  or  taoDellng,  but  this  Is 
more  than  eompeneated  by  the  cooling  nod  rentllatlon  elfccted 
bj  theexhaiut.  The  cjtlnder,  witb  its  working  ■ppamtiu,  It  nv 
tatable  Tertlcally  on  truanloni  for  rarying  the  diroollon  of  the 
blows  giTen  bj  the  drill. 

Bj  the  pruunuuie  drUI,  the  Mt.  CeaU  TunniJ,  seven  miles  In 
length,  waa  bored  through  the  Alps.   The  Uooaac  Tuonel  In 


Haaachiisetts,  At*  miles  in  length,  wai  out  bj  the  same  nMant, 

Compressed  air  Is  alao  used  la  tDe  St.  Ootbard  Tunnel  In  8wlt- 
lerkod,  laWl;  commenced,  which  la  to  be  IS  tulles  In  length: 
and  alao  In  the  operations  at  Uell-Oata,  Itaat  Birer,  H.  T. 
See  SoBiuauii  Kzcatatum  ;  Tumnei. 

Pnea-mat'lo  Bl'e-Ta'tor.  A  hoisting  device  in 
which  compressed  air  is  the  agent  for  liiUDg.  See 
Pneumatic  Hoist  ;  Fcunaoe-hoist. 

Id  plnntng-mills,  the  pneumatic  method  ia  used 
to  carry  the  shavings  from  the  planers  to  the  fur- 
naces of  the  Bt«am-boiler8 ;  in  grain  and  wool  houses, 
to  convey  the  stock. 

Pnen-matlo  Ham'mer.  A  hammer  in  which 
compressed  air  is  the  agent  for  lifting  the  helve  or 
the  nead.    See  Athospheric  Hamher. 

Pneu-mat'lo  Hoist  An  elevating  apparatna 
in  which  a  platform  ia  lifted  by  suspension  chains 
passing  over  drums  and  thence  to  pistons  working 
m  vertical  tubular  shafts.  ■ 

In  the  appantus  used  at  the  ATreeome  Iron  Works,  Great 
Britain,  the  caat-lron  pistons  a  are  packed  with  double  cupped 
leathera,  aul  are  worked  by  creating  a  plenum  nbore  or  a  par- 
tial vacuum  below,acconUngaslhedUTatlng-tabledla  nqulnd 


Piumnatie  Hoitl, 


to  be  lowered  or  raised.  Tor  lifting  ordinary  loads,  fhim  15  fa> 
18  tons,  an  exhanstioD  equal  to  about  6  pounds  per  square  Ineh 
Is  required ;  a  plenum  of  about  4  ponnds  briuga  the  tablo 
down.  Two  englnea  coupled  to  a  crank  on  the  shaft,  which  has 
on  Ita  ends  a  pair  of  opprndte  eiuks,  operate  two  alugleHKting 
aji^pumps,  which  exhaust  tnan  one  pipe  and  deliver  Into  an- 
other, each  of  which  L*  connected  with  a  casing  fitted  with  a 
sIlde-Talve,  so  that  it  acta  aiteroatetj  fbr  ezbanat  and  dellv«i7. 
The  two  cylinders  b  A  coounonkate  fay  a  pipe  e  at  bottooL 

Pnen-maflo  Le'ver.  {Music.)  A  device  in- 
vented by  Barker  of  Bath,  England,  in  which  the 
elasticity  of  the  air  itself  is  made  to  overcome  the 
resistance  of  the  vulve.  The  valve,  being  kej>t  to  ita 
seat  by  a  spring  and  the  pressure  of  the  air  in  the 
wind-chest,  requires  a  certain  expcnditnre  of  force 
to  withdraw  it  from  its  seat  on  the  aoand-board. 
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The  pneunutic  lever  ulmitH  ur  from  the  wind-chest 
to  overcome  the  resistance  to  the  actioa. 

laFlg.  aStt,  ^lihtopwaadBhiekMadpMttkn.  Tha  two 
chmmben  a  •  b  b  ub 
Kg.  8848.  emiiwci*d  by  *n  Intor- 

timrllafai    puBg*    f  e, 

opeauA  or  cloMd  bjr 
bmbu*  of  the  ballowt 
d.  bch  key  <tf  tbe 
tnatnunMit  li  conMcted 
with  it*  •pproprikle  le- 
Tar  >  (,  Bod  on  b«lnK 
rtmck  deprcuH  on*  end 
at  tbk  l«T«r,  llfUag  one 
or  tbe™it«/"/"//Mid 

rwlmlttltif  Kir  U>  tb«  bel- 
Ion  rf  rf,  wbkb  ouTT  A 
terar  to  wboM  pntiMttoc 
.  «ntl  la  Utarbed  *  rod 
*  A.  roiiD<ct«d  wIDi  one 
of  tbe  niTM  of  the  wlad- 
cbnt;  thla  U  b;  thU 
BmiU  pu^brd  IVntn  It! 

aMt,  sIlowlitK  tbo  tlr 
rompirMed  in  tbe  cheat 
to  Bow  to  tbe  proper 


p(p«  Od  wlthdrKwfiif  the  llnR^  frrxn  tbe  kej.a  reverae 
of  tbe  nlna  U  pradured,  u  Rhovo  Id  tbe  apptr  Bnre,  the  air 
from  tba  bellow*  traplag  Into  tbe  cbunber  b  and  taaklog  Iti 
exit  thnmgh  the  pMMge  ^  gto  tbe  outer  atmoapber*.  i  i  arf 
tbe  rods  eoDne«tlD|t  the  kej*  with  their  appropriate  keren. 
In  eooHDenae  of  tbe  width  of  tbe  dcTka,  about  thne  Incbea, 
erary  ftftii  larvi  li  pUecd  In  tba  mbm  row,  the  wboU  IhmilDC 
flretien. 

Fnva-maMo  Pax^a-dox .  That  pcculUr  ezhi- 
bitioD  of  atmoephenc  pressure  which  n^tainx  a  valve 
on  its  Heat  ander  a  pressure  of  ftsA,  only  allowing  a 
film  of  gas  to  encape.  It  ia  supposed  to  be  owing  to 
the  thin  film  of  escaping  gas  or  vapor  that  pasaes  out 
all  roand  the  disk,  creating  a  partial  vacuum,  by 
which  the  disk  is  held  on  to  its  seat  by  the  atmoa- 
pheric  pressure  on  the  outside  of  the  disk. 

Pneu-maflo  Pile.  {Hydraulic  Engineering.) 
a.  A  hollow  iron  cylimler  or  tube  closed  at  its  up- 
per end,  with  the  exception  of  an  aperture,  through 
which  passes  a  pipe  connecting  the  pile  with  a  re- 
ceiver. The  receiver  communicatea  with  an  air- 
pump,  and  by  exhausting  the  air  when  the  pile  is 
in  position  over  the  spot  where  it  is  to  be  sunk,  it 
is  caused  to  penetrate  the  bottom ;  the  mud,  sand, 
or  other  deposits  through  which  it  passcH  being  with- 
drawn and  dischargiHl  into  the  receiver,  while  the 
pile  is  forced  down  by  atmonDheric  prfssnre. 

This  method  was  patenteil  by  Dr.  k  H.  PotU  in 
1843,  and  through  its  means  piles  were  secured  in 
the  hard  bottom  of  the  Goodwin  Sands,  off  the  coast 
of  Kent,  Enghind,  after  passing  through  75  feet  of 
•and. 

The  pile  is  filled  with  concrete,  and  the  inventor 
alao  proposed  the  injection  of  chemical  soTutions  at 
its  foot  to  consolidate 
the  sand  and  fonn  a 
firmer  foundation. 

b.  A  caisson  with  a 
means  of  excluding 
water,  so  that  excava- 
tions may  be  carried 
oo  in  the  submerged 
end.  It  was  first  used 
in  France. 

A  HKida  of  rinklos  eylln- 
den  Ibr  foundattoD*  bj 
tneani  of  mmpre^Md  air, 
aa  Rbown  at  Fix.  S^,  wai 
adopted  to  meet  dllBcnlttee 
InriileDt  to  building  • 
brIiiKe  oTer  the  Medwaj  at 
RochMter,  England.  It 
•wi  at  tlrxt  tnteoded  fat 
■Ink  the  hollow  cant-lroti 
pile*  for  the  pien  bj  oMaiu 
of  the  exhaurtive  proce», 
AmmmoIm  Pil*.  but  the  irciulna  or  aD  old 


ttanbar  brtdfa  hnbaddad  la  tha  nnd  of  tU  liver  taataad  U 
Impoalble. 

Thb  fbundatkn  eyllnder  b  (ompuaed  of  aevaal  urty^^  ^ 
a  be,  bolted  together  throagh  ioierior  Bangea ;  the  edge  of  tte 
botWm  Mrtiaa  la  beveled,  that  It  amy  man  nmOUj  pnHnb 
tbe  grooDd.  The  top  may  be  either  ihwiiii  ilHiwil  or  Oat,  ai4 
rtmigtbened  by  interior  tiaosrene  riba  or  braicea.  la  a  ri- 
phoD  through  which  water  la  diacharged  by  tbe  (Miawin  irf il«t 
cODdenned  lir ;  ( air-kiek*  through  which  tbe  workMM  nkr 
aitd  return  and  auppUaa  are  iatroduoed  ;  g,  a  platJLaw  far  Om 
hoUttng  apparatna,  which  ncnona  ura rated  natcriaL 
cvllDder  haa  a  mpply-plpe  and  valre  lor  IntrodociDg  eoMpwiead 
air,  a  aafrty-valTe,  preaante-gage,  Mtd  a  latge  caape-Tatre  fa 
diachaiging  the  cotnpraaaad  air  ■oddanly  when  raj  aired,  tte 
operation  of  elnklog  b  aa  foliowa:  a  aidieinit  nmbcr  of  pee- 
Hon»  being  bolted  together  to  reach  tbe  bottoa  aie  pknd  b 
poaltion ,  aod,  tbe  air  bdng  allowed  to  aarape,  the  cylinder  iiaki 
untU  bottotn  b  raacbad ;  air  la  then  fcrccd  lo.awl  workMa  an 
■ent  down  who  eacante  tb*  material  beneath  to  a>  prat  a 
depth  aa  Mwdbb  i  thb  b  remoTrd  by  the  bD4adng  appantm 
aod  paaaeil  out  through  the  air-lock*.  WIm  thb  b  eOKiad  tb 
workmen  withdraw,  tbe  eacspe-Talte  b  opened,  aul  the  water 
T*aikfm  In,  Blllng  the  cy  Under,  aad  allowtng  it  to  alnk  atUl  fv- 
tber,  the  rloaed  top  b  retnoTed.  and  amoth^  aeetlon  added  tad 
aecured  to  tbeooebaiMaUi,  when  tbe  top  breidaced.alrbapln 
forced  In,  and  tbe  operallaa  proceeded  with  aa  fatAre.  It  Ip  oh- 
vioua  that  tbe  weight  of  the  cylinder  moat  be  adeqnato  to  rHHt 
the  upward  prcaaura  of  tbe  coodnuad  air,  or  that  It  matt  ha 
■uflctently  loaded  to  enabb  It  to  do  ao.  HImb  mnk  to  a  §□■■ 
clent  depth  It  b  fllM  with  grontlng,  eonnWe,  or  bMca.  See 
AiR-ux  i ;  CiistOK.  whan  tbe  operBtioo*  of  aiuklog  the  ptcn 
of  tbe  bat  Rlrer  Bridge,  N.  J.,  aul  tbew  of  the  MMMljiJ 
Bridge  at  8t.  loob,  are  dMcrlbed. 

Fnea-nutf  to  Pump.  An  air-exhaost  or  forcing 
pump.  (See  Air-pump.)  That  illustrated  is  prin- 
cipallj  denigned  for  forcing  air  into  oil-wells,  etc 

Tbe  rytlnder  j|  b  of  gnater  capacity  than  the  cyUadar  C; 
their  mpertlTe  pbtotia  b  d  are  ao  eoauerted  with  etaiika  c  (  oa 
the  drirlng^haft  that  wblta  one  b  aaoendlng  the  otber  d«««Bdi 
andrfrrtwTM.  Exterior  air  bdrawnlntothecyllDder  J  throncli 
tha  lnductloa-plpe>,Biidlbpced  tluDuch  thapipea  InloCiahtn 

ng.SSSL 


It  uttdemea  a  red  action  hi  hnlk  praportioDSte  to  the  Icaan  »■ 
padty  of  thb  cyHuder.  and  b  fcned  through  the  pipe  j  into  tba 
well-chsmber  or  otber  receptacle  under  a  correapoDdlog  pwaa 
nre.  When  seed  for  Ibrdng  Itqntd  from  a  well,  the  Hqiild  b 
raoned  to  pane  throo^h  tbajMhetai/nrronndingtbeeyllndai 
and  eoaneeted  by  tbe  pipe  tfi ;  ifalror  gaa  ta  l«  be  fcread  lain 
a  tank,  watv  b  made  to  drcuUta  throo^  tbe>fketa  by  tba 
action  of  tba  pump  n,  whoae  pbton-rod  b  alao  rqinecW  with 
tbe  drlvhig-abafL  See  alao  pages  28-80,  Tol.  I. 

Fnon-maf  lo  Rall'way.  A  railroad  whose  roll- 
ing stock  is  driven  by  the  comprewion  or  exhawtion 
of  air  in  a  tube  laid  parallel  to  the  track.  Tbe  plan 
has  a  number  of  variations,  which  are  conaidered 
under  Atmospheric  Railway. 

Hedhuntfa  pUn  (1810  -  U).  and  the  one  adopted  fai  tbe  Cryv 
tal  Palace  Railway,  Sydenham,  Biglaod,  wh  to  ran  the  ear  on 
lalb  bid  In  tha  tube,  a  fringe  on  the  carriage  acting  mt  a  pack- 
ing to  keep  the  tlr  from  paaalng  the  eairbge,  whfcb  thna  Ima 
a  pbloD  In  the  tab*. 
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Th0  plu  Bdopted  bj  Plnkna,  ChfK,  sod  others,  ma  to  hmn  a 
tnT«Ung  pUton  connected  by  »  colter  «ltli  tbe  carriage,  the 
«oltK  dlaplacing  a  eoatlnnmu  valTe  which  ooonpied  a  slot  In  the 
wb^  length  of  the  plpe'a  opper  initece. 

PUbrow'a  plan  «u  » ti»Tellng  ^ton  harlnff  a  rack  on  Ita 
ride  opMMlngln  aneceHlon  apur-idniona  In  bauings  on  Um  ilda 
of  tbe  plpa.  Tbe  pinfam-shalti  hare  otber  pfnlona  vtakh  niMh 
into  ndn  on  thn  aide  at  the  oantage,  and  fanpwrt  motion 
tbanto. 

KecM  and  KlohoU  operated  by  tbe  exmnakm  of  air  In  elaMlc 
tabaaacdaat  nUen  joomaled  in  n  pedestal  beneath  Che  ear- 


etia  Improred  the  Talre. 
Xaykr  and  Condor  nsed  magnetic  power  to  connect  the 
travHlng  piston  and  tbe  oBirUge.   See  ATMospBnuo  lUiLWAr. 

Tbe  a{>pllaatlon  of  oompreaeed  air  to  drlrltig  the  maehlnei^ 
of  a  loeomotin  does  not  oonatitate  the  line  an  Atnutipluru 
Raiiipaf  ae  ordinarily  nnderatood-  See  Aia-UMni;  Am- 
nocfB,  ComaaauD.  See  alM>  PstOMATio  Tubs. 

Fneu-maf  lo  Sprins.  Air  confined  in  hags  and 
used  aa  a  apriiig  in  carriages  is  specified  iii  the  Eng- 
lish patent  of  Walker  and  Alills.  July  3.  1S45. 

It  nas  been  used  to  receive  the  recoil  of  a  gun  in 
firing  to  arrest  the  blow  of  a  tedprocating  bwi  in  a 
printing-press,  and  in  many  other  positions. 

Vte-  8862  repraacota  Ita  adaptatkn  to  a  car^pdng.  Air  b 
eonmiedla  the  upper  part  of  the  ehaiBlNr,andaDls  Ma  spring 
rtta  Ana  la  ^pllaa  opon  tbe  aorboe  at  the  water  la  the 


AnMio^  Car-Spring, 


other  chamber.  Tb*  water  extends  below  tbe  piston,  and  en- 
ters by  iweninp  to  Uie  Inside  of  the  pacMng-rlngs,  which  aie 
thereby  driven  against  the  inside  sur&ce  of  the  cylinder. 

Ite.  8B68  shows  a  modified  fbrm.  The  ^nnger  reciprocates 
magaUj  fai  the  eential  cylinder,  which  h  sunoonded  by  an 


annnlar  air-chamber.  A  liquid  ia  Inleipuaed  betwoeu  tbe  entb- 

kn  of  air  and  tbe  head  of  ue  plunger. 

Pneu-maVlo  Tel'e-graph.  A  tele^ph  nsed 
before  the  times  of  Morse  and  Whe&tstone  for  com- 
municating information  by  tbe  impulse  given  to  a 
column  of  water  by  pneumatic  pressore, 

A  device  in  which  air  instead  of  water  is  the  trans- 
mitting  medium  was  patented  in  1668  by  Count 
Sparre  of  Sweden.  ,  The  transmitting  apparatus  con- 
sists of  a  drum  corered  by  an  elastic  diaphrsffm  a,  to 
which  an  impulse  is  .communicated  by  a  disk  d  at 


AsMMtie  lUfgnvk, 

the  inner  end  of  a  planger  e.  The  air  thns  set  in 
motion  communicates  its  vibrationa  tbroaeh  the 
tube  ft  to  a  similar  elastic  covering  over  the  head  ot 
a  receiving  drum,  over  which  is  a  disk  (f  moving  a 
rack  t  that  gears  with  a  pinion  on  the  axis  of  the 
ratchet-wheel  k  ;  the  movement  of  this  wheel  causes 
one  of  its  teeth  to  lift  tbe  tail  of  a  pivot«l  hsanmer 
sounding  a  signal  on  tbe  bell  h. 

Pneu-maflo  Trougli.  The  ^eumatic  trough, 
with  its  jars  for 

thecollection  of  ^  'ML 

gases,  is  the  in- 
vpntionof  Hon. 
Henry  Caven- 
dish; itis  gener- 
ally credited  to 
Pnestley.  The 
jar,  filled  with 
water,  rests 
upon  the  shelf, 
and  the  beak  of 
the  retort  ex- 


Pmnmatic  TYougk. 


riummatU  i^rimgjar  Qvs. 


tends  beneath  the  shelf,  so  that  the  gas  passing  off 
from  the  retort  passes  up  into  tlw  Ju-  and  dis^aca 
the  water  therem. 

Pnen-mafio  Tube.  To  the  fertile  brain  of  Dr. 
Papin  of  Blois,  who  lived  about  the  end  of  tbe  sev- 
enteenth century,  we  are  indebted  for  the  first  sug- 
gestion of  convejring  parcels  in  a  tube  by  means  of 
compressed  air.  This  distinguished  Fr«>ncliman  was 
the  first  to  adopt  a  piston  in .  the  cylinder  of  a 
steam-engine.  He  invented  the  digester,  which  is 
the  progenitor  of  a  host  of  lard-tanks  and  rendering 
devices.  He  was  the  inventor  the  weighted-beam 
safe^-valve.    He  was  the  first,  so  br  as  we  know. 


Digitized  by 


Google 


FKEmCATIC  TUBE. 


1756 


FmSTJKATIO  TUBE. 


to  miggett  the  nae  of  compressed  air  conveyed  by 
^pea  aa  a  means  of  tranimittiog  power.  See  jiage  26. 

After  the  death  of  the  doctor,  the  iiiTentioti  took 
a  aleep  for  a  century,  which  might  be  a  long  sleep 
tor  anything  else,  but  is  for  an  invention  only  a 
reasonable  nap.  Sixteen  or  seventeen  centuries 
elapsed  between  the  double-cylinder  fire-engine  of 
CtMibufl  of  Alexandria  and  the  similar  engine  of 
Kuremberg.  The  eeolipile  of  Hero  is  substantially 
analogooi  to  the  wat^r-wheel  of  the  worthy  Dr.  Bar- 
ker, who  left  ua  a  century  back  or  thereabout,  except 
that  the  fluid  agent  of  one  is  steam  and  of  the  other 
vftUer.  The  pnnctple  is  the  same,  and  the  turbine 
invented  by  Fonmeyron,  in  1823,  does  not  differ  in 
its  principle  of  action  from  the  eeolipite  of  Hero,  150 
B.  c. ,  or  toe  reaction  water-wheel  of  Barker,  say  a.  d. 
1740. 

We  are  much  indebted  to  the  worthy  Otto  Gaer^ 
icke,  a  magistrate  of  Magdeburg,  for  re-inventitig  the 
air-pump,  abotit  1660  ;  but  Hero,  1,800  yean bdbre, 
bad  used  an  air-pump  to  condense  atr  in  a  chamber 
above  water  to  make  an  artificial  fountain.  The 
splendid  French  edition  of  Hero's  "Spiritalia"  was 
pabliahed  in  Paris  during  the  reign  of^  Laqis  XIV., 
—  not  80  very  long  after  the  good  botgher  of  Magde- 
bnivhadset  the  tall  rolling  again.  What  Archi- 
meoea  did  for  the  fleet  of  H^eilus  at  SyracuHe,  212 
B.  0.,  I^roclaa  did  for  the  ships  of  Vitauan  at  Con- 
stantinople some  700  years  afterward,  and  Bnffon 
perfonos  the  same  feats  with  burning  mirrors  in  a 
peaceable  way,  aboat  the  middle  of  the  last  century, 
upon  metals,  green  wood,  and  various  intractable 
lunerals.    See  rage  410. 

In  1810,  Hednatst  took  out  a  patent  in  England 
for  a  means  of  convoying  goods,  letters,  parcels,  and 
passengers  by  means  of  a  tube  and  a  blast  of  eom- 

Sressed  air.   {Plenum.)   He  proposed  to  apply  it  to 
riving  passenger-oars  at  the  rate  of  fifty  miles  per 
hour,  the  cars  taking  the  shape  of  the  tube. 

In  1S24,  Vallence  received  an  Eiwlish  patent  for 
■  snbstanliallv  similar  mode,  excepting  that  the  air 
was  exbansteu  in  front  of  the  carriage,  and  the  latter 
was  driven  by  atmospheric  pressure,  (yacuvm.) 

In  1636,  Pinkus,  an  American  in  England,  changed 
the  scheme,  the  motion  of  a  piston  in  the  tube  being 
transferrvd  to  a  carriage  tnveling  outside. 


This  takes  it  oat  of  the  domain  of  our  snl)ect|  ui 
which  the  tube  is  the  means  of  transmission.  The 
subject  of  farther  improvementB  in  the  line  of  the 
invention  of  Pinkus  is  parsaed  ander  Athosphchic 

Railway. 

The  pneumatic  dispatch-tube  was  started  by  a 
company  in  London  in  IS59,  for  conveying  parcels 
and  light  goods  between  the  Enston  Square  Station 
and  the  Post-Office  in  Eversholt  Street,  London.  A 
continuation  to  Holbom  was  opened  in  1866. 

The  pneumatic  tube  for  the  trausmisaton  of  pas- 
sengers or  goods  has  been  brought  into  prominenra 
in  the  United  States  by  the  exertions  of  A.  E.  Beach 
of  New  York,  and  paasengere  were  conveyed  in  sn 
experimental  section  uf  tube  at  the  Cooper  Institute 
ExnibitioQ,  1S67.  Ur.  Beach  has  patented  many 
special  a{>pliances  having  refereoca  to  the  woriung 
of  pneumatic  tnbes,  and  among  the  rest  one  for  de- 
livering letters,  parcels,  etc,  November  13,  1866. 
The  pnenniatic  tnbc  is  traversed  by  a  car,  which  re- 
ceives and  delivers  letters  at  intermediate  stations 
and  at  the  ends  of  its  route.  Devices  actuated  by 
the  car  in  passing,  or  controlled  by  an  electro-mag- 
netic apparatus  irtHn  an  ofBce,  arrest  the  car  either 
for  the  reception  of  letters  from  a  receiver  or  thrir 
deposition  at  a  given  point,  as  the  devices  may  be 
arranged  or  actuated  by  the  electro-mngnetic  con- 
nection. A  passenger  and  freight  railway  on  Beach's 
plan  has  been  constructed  for  some  distance  under 
Broadwav,  New  York,  the  intention  being  to  extend 
it  from  the  Battery  to  Harlem. 

For  »  number  of  jmia  nit  th«  triemph-oMcM  of  Loodoa 
ban  oonuDUDfcMed  witb  tiw  emtiml  oOm  by  pneniufttie  tnbas 
In  wtalcb  the  air  to  exhauited  in  frcnt  ot  the  carrier  and  eon- 
denaad  b«hlnd  it  j  thcM  tnboi  are  amnged  In  ciicnlti,  ao  that 
tbe  current  of  air  li  eontlnuoOB  mnd  eonTcji  pMeda  in  meh 
dlnctlan  at  tlia  mom  time.  Ateaeb  waj-atatloo  on  tbe  line  i»  a 
recetTlng  appantna  eondrtlns  of  two  abort  barrel*  paialld 
wltb  tbe  nuiln  tube,  either  of  wbich  mar  be  put  in  or  oat  ot 
conneetlon  with  the  line :  one  of  theae  it  open  at  botli  eods,  ao 
ttiat  a  carrier  maj  uu*  throng  nnlmpeded,  bnt  tbe  oUwr  It 
cloaed  at  one  end,  with  the  eiception  of  a  small  opening,  ao  that 
when  It  1*  awttcbed  into  Hue  witb  the  main  tabe  it  Intempta 
tbe  carrier.  The  time  when  a  carrter  may  be  expected  to  anire 
la  telegraphed  to  the  recelrlng  etatioo.  In  ttie  tekKnpb 
pneamatlc  dtfpatcb  at  Urerpool  tbe  mtwagM  are  pWed  In 
little  mood  baJis,  aeeoralel]'  fitting  tbe  tobe,  and  nrged  forward 
by  oompreaeed  air  under  a  preaanre  of  elcTea  pouoda  to  Uw 
aquara  Inch.  The  tabea  are  connected,  one  witb  a  nmnm 
ctiamber  and  the  other  wttb  a  conpnawd  air-chamber;  aJrbrfng 
oaapraaaed  In  one  and  exhanated 
In  tbe  other  at  the  lame  time  b;  a 
donble-barrvled  alr-pomp,  operated 
by  an  engine  working  at  aboat  mm 
botse-powcr-  A  apecd  of  about  frv 
ty  mllet  an  hour  to  attained. 

WItiiln  the  paat  few  jfmrw  the 
pneunatlo  tube  baa  been  applied 
to  iome  extent  Ux  ihe  trasaporta- 
Hon  of  paawngtrw  and  freight  aa 
well  aa  lettm  and  parcria.  Sorb 
to  that  between  HolWii  and  Ena- 
too  Square  In  London.  In  thia  tbe 
tube  at  tbe  atnight  portknf*  coo- 
alata  of  tron  pipta,  aat  in  9  feat 
lengdia,  4  feet  wide,  and  4  Ibet  < 
Inchea  high.  The  curve*  nrj  btm 
70  to  800  feet  radlna,  aod  tbe  gra- 
dianta  tMm  1  In  00  to  1  in  40,  mne 
portionaoftlieUDebeiiigleTel.  Tbe 
truck*  run  on  ralla  laid  on  kMclta- 
dinal  Bleepera.and  ate  about  lOlbet 
long ;  tbfir  have  an  daatie  Mnding 
at  tneir  cnda,  allowing  a  ooall  ii^ 
teml  between  thiaand  tbe  aldeo  of 
Ihr  tii)i.-  ri<  nTi.l  i  fi  ll  iii<n,aperfect  facuum  not  bebtg required; 
Ihwi  iti'i^i,  \  ]■>![.  iirid  ---irn  aload  of  1^  tone;  In  ordMian  weirk- 
lii^: .  ^1  i^nmi*.  II  ur-'^  wvlgnt  of  210  tofw,  bare  been  canM  orar 
liiH  r"<i-l  hi  tiur  hfi\ww.   The  air  may  be  dtho-  forced  orex- 
iLnii''i<ii,  till'  |>n'«HiiR  niialred  mtually  not  exreedlng  )  pound 
l-  r  "lUrin-  inch     TticMi  opMKtlaiM a» eSeeted  br  a B feat 
III  (iinmrrvr.  ilriren  Vy  an  eogliie  baTing  a  pair  Of  24  laeh  eylla- 

iJ.npt.,fS)-i,|rh  Fifn^Ve. 

Jii  i^|jjiLir>  LiLiTi<  [,  trr  pneumatto  tubes,  ii  made  of  aphertml 
or  cyltnilrkal  abape,  m  aa  to  rotate  when  aet  in  mottou,  itriM- 
tag  the  Mctloo  doe  to  Uu  frmmn  of  tbe  might  on  beartnga. 
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Pnra-niaMo  Tabo-valvs.  An  interior  slidi;- 
valve  so  Bmagei  u  to  be  withdrawn  aatomatically 
or  otherwise  when  the  conveyor  or  train  is  to  be 
started,  or  at  pasHing  any  particular  point. 

Beach's  vmlve  (Fig.  3858)  consiats  of  two  parts 
sliding  in  vertical  guides.  The  end  of  a  train  ^wss- 
ing  in  either  direction  strikes  a  pair  of  toggle-joint 

rig  8868. 


m 

1 

lerers  whicli  force  aput  the  halves  of  the  valve, 
which  are  afterward  forced  together  again  by  springs 
exterior  to  the  tube. 

Pnea>mat'lo  Valve.  A  valve  of  the  kind  em- 
ployed in  an  air-pump.  A  clack-valve  of  leather  or 
membrane  supported  and  held  tense  by  a  metallic 
ring.  Its  seat  is  sometimeB  greased  to  insure  per- 
fect contact  and  prevent  any  air  from  escaping  back- 
ward. 

Pnen'ma-tom'a-ter;  Pnau'mo-nom'e-ter. 

{Surgical. )  An  instrument  for  measuring  the  amonnt 
of  air  exlmled  at  a  single  expiration.  'A  puXmamA- 
tcr,  or  spirometer, 
Pook'et.   L  {ifining.)  A  cavity  or  hollow  io 
a  rock  in  which  grains  or  ntig- 
nf.88G8.        gets  of  gold  have  been  intet^ 
cepted  and  retained. 

2.  A  bag  at  the  comer  or 
Diidlength  of  one  of  the  longer 
sides  of  a  billiard-table. 

8.  {Apparel.)  A  bag  insertefl 
in  the  clothing  to  contain  arti- 
cles carried  upon  the  person. 

Fig.  S869  illnstrates  a  safety- 
I  pocket.    It  is  surrounded  by  a 
light  metallic  framing,  and  its 
Diouth  is  Bpcnred  by  a  device 
opened  or  closed  by  a  screw  to 

Srevent  articles  being  with- 
rawn  by  picking  or  catting. 
Pook'«t-a-I«nn'.  A  device 
Of/Uy^Aefat.       wom  like  a  watch  and  having 
a  chain  attached  to  the  hook 
at  its  appw  end.    A  pickpocket,  in  pulling  the 


chain  to  ab- 
stract the  sup- 
posed watch 
from  the  pock* 
et,  will  turn 
the  spring- 
wheel  whoee 
proj  ections 
willactnate 
the  hammer 
and  sound  the 
alarm  on  the 
belL  a  is  on 
elevation  and 
6  is  a  vertical 
section  of  tha 
device. 

In  e,  the 
alarm  is  at- 
tached to  any 
article  and  al- 
so to  the  pock- 
et. When  an 
attempt  is 
made  to  ab- 
stract the  ar- 
ticle, the  trig- 
ger is  tripped 
and  the  ham- 


ns-aeao. 


PUkpocktt  DHttten. 


mer  falls  upon  and  explodes  the  cap.  The  shell  of 
the  device  is  of  such  form  and  size  as  to  be  conven- 
iently carried  in  the  pocket  The  hammer  is  capped 
and  cocked  by  an  independent  lever,  and  the  wmIe- 
iog  parts  do  not  project  beyond  the  ontude  shell. 

Pook'ot-^book.  A  leathern  receptacle,  divided 
into  compartments  for  bank-notes,  etc.,  and  of  shape 
and  size  suitable  for  carriage  in  the  pocket.  It  has 
an  exterior  flap,  usually  secured  by  a  tongue  and  loop. 

See  PORTR-MONNAIK. 

Pocdc'et-bnlfiB.  A  knife  having  or  more 
pivoted  blades,  which  shut  within  the  handle,  and 

are  held  firm  by  the  back,  which  constitutes  a  spring. 
The  blades  are  forged  on  a  small  anvil  with  a  light 
hand-hammer  by  drawing  down  a  rod  of  steel  and 
cutting  off  sufficient  to  form  the  blade  and  jmnt. 
In  making  the  lat- 
ter a  second  heat  is  1^  8M. 
taken,  and  thefinish 
is  completed  at  a 
third  heat ;  they  are 
then  hardened  by 

E longing  while  ted- 
ot  in  cold  water. 


Xajft  wUk  IkiadmUt  JM«s. 


and  tempered  by  laying  them  side  by  aide  on  an  iron 
plate  over  the  fire,  where  they  remain  until  their 
surfaces  assume  a  pur- 
ple or  brown  color.  Hfr  8882. 

Fig.  3861  is  a  knife 
in  which  the  shank  of 
the  blade  is  so  slotted 
that  it  can  be  readily 
slipped  on  or  off  the 


^^^^ 


customary  pivot  in  the  handle.   A  lever  device  la 
used  to  retract  the  spring  when  the  blade  is  to  be 
inserted  or  removed. 
Fig.  3862  has  a  watch-key  in  place  of  one  of  the 

blades. 

Pod-bit.  A  boring-tool  adapted  to  be  used  in  a 
brace.  It  has  a  aemicylindrical  form,  a  hollow  bar- 
rel, and  at  its  end  is  a  cutting  lip  which  pnyectt  .in 
advance  of  the  barrel.    See  Bit. 

PolL  {Fahrie.)  Feather  thag.  A  kind  of  velvet 
with  long  pile. 

Point.    1.  iBrieJOaymg.}   To  fill  the  Joints  of 
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Dusonry,  brickwork,  tiling,  slating,  etc,  irith  mor- 
tar, premed  id  by  the  point  of  the  trowel. 

¥^en  the  mortar  of  a  brick  bnildiDg,  by  exposure 
to  the  air,  baa  become  rotten  or  has  fallen  out  at  the 
sQtface  of  the  joints,  the  space  is  pointed  or  filled 
with  mortar,  pressed  in,  ind  made  floah  with  the 
surface  of  the  bricks. 

When  the  joint  receivea  a  line  of  white  pcunt  to 
make  it  more  conspicuous,  it  ia  said  to  be  penciled. 

Filling  op  the  joint  with  fresh  mortar,  leaving  it 
flush,  ia  Jtat-joini  pointiM.  If  plaster  be  inserted 
in  the  joints  with  a  reRUlar  projection,  and  neatly 
pared  to  a  parallel  breaoth,  it  u  called  tMck-poiaUing 
or  tuek-joint  pointing. 

2.  (Masonry.)  a.  The  stone-mason's  punch, nsed 
in  the  reduction  of  the  face  of  the  stone,  leaving  it 
in  narrow  lidgea,  which  are  dressed  down  bj  the 
iwX-tooL   See  Stoke- workers*  Tools. 

h.  A  pointed  chisel  for  nigging  ashlar. 

8.  {Nautieal.)  a.  One  of  the  32  divisionB  into 
which  the  circumference  of  the  horizon  and  the  mar- 
iner's compass  are  divided,  each  comprehending 
11'  15'.   See  Hariker'8  Compass. 

h.  A  flat  piece  ttf  braided  cordage  attached  to  the 
lecr-bandofasailtotieupaTerf.  See  Rbrf-poikt. 

e.  To  prepare  the  end  of  a  rope  so  that  it  may 
reave  throiiga  a  block  and  not  unlay,  A  few  yarns 
are  taken  out  and  a  niat  worked  over  it  by  its  own 
yam. 

d.  To  brace  a  yaid  so  as  to  bring  it  end  on  to 
the  wind. 

He-  8M8.  rig  88Sft. 


i.  (Plow. )  The  extreme  fonraid  end  of  the  skon 

as  distinguished  from  the  wing. 
6.  A  railway  switch. 

6.  The  lower  end  of  a  driren-well  tube. 

7.  {Boofclnndijig.)  A  register  mark  made  by  the 
printer  in  alipiing  hia  sheet  on  the  tympoa  and 
formiiig  a  guide  to  the  folder. 

8.  (Snffraving.)  The  etcbiug-needle  of  an  en- 
graver. 

9.  A  Aliment  of  diamond  containing  a  natural 
angle  adapted  for  glaas-cutters'  uses.  Fragments 
which  are  to  be  made  into  jrawder  for  the  lapidary 
are  called  bort. 

10.  (Knitting-machiju.)  Beardless  needles  ;  also 
known  as  Shiftbbb  (which  are). 

11.  Lace  wrought  by  the  needle. 

12.  (Machinery.)  Position  in  relation  to  power 
or  abcessory  portions  ;  as,  — 

The  dead  point  of  a  crank. 

Tile  fixed  poiiit  on  which  a  body  moves. 

Thtpoini  of  BugpenMon  of  a  balance,  etc. 

13.  (Ptr^ietive.)  That  part  on  the  drawing  sheet 
to  which  lines  convei^  ;  as,  the  neeufentel  or  vaniek- 
iug  pointy  the  point  ^diatanee,  t\i6  poini  of  right. 

14.  (PAjfficf.)  a.  A  line  of  demarcation  or  limit ; 
■s,— 


The  boiling  point  of  a  liqnid. 

The  melting  pcnnt  of  a  aolid.   See  FusiNO-TOutt. 

The  evaporating  point,  aa-of  wat«r. 

b.  Said  also  of  instruments  ;  as,  — 

The  freezing  point  of  a  thermcMueter. 

The  dew  point  on  a  hygrometer,  etc. 

15.  (Turning.)   A  lathe  center. 

16.  (Printing.)  One  of  the  pins  placed  on  the 
tympan  or  feed-board  of  a  printing-press,  to  perfo- 
rate the  sheet  at  the  time  of  the  first  jwintuig  to 
secure  a  regiiler  when  the  sheet  is  turned. 

The  points  ate  generally  covered  by  a  perforated 
spring  plate  at  the  first  feeding,  and  the  sheet  fed 
by  a  guide.  After  the  sheet  is  pnnctnred,  it  ia  laid 
on  so  that  the  points  pass  through  the  same  holes. 

Perfecting-preesea  aometimee  use  pointa  to  perfo- 
rate the  pioted  slieets,  and  the  point-holes  sore  aa 
gnides  for  feeding  to  a  f<(ddiog-nKchin& 

Campbell's  sing^e-cj'linder  book -press  is  provided 
with  electric  points,  and  the  electric  circuit  moat  be 
completed  by  bringing  the  perforations  over  the 
needles  before  the  feeding  can  go  on. 

17.  (ffanuag.)  A  short  stnp  stitched  to  a  wide 
one  for  the  mitpooe  of  attaching  the  latter  to  another 
strap  by  a  oncKle.  The  end  of  any  strap  that  is 
provided  with  holes  for  the  buckle-tongue. 

18.  (Fortification.)  The  junction  of  certain  lines 
of  defense,  as  the  point  of  the  battion,  the  salient 
angle  formed  by  its  meeting  faces  ;  the  point  of  in- 
tersection of  the  curtain  and  the  ftank  ;  the  point  at 
the  shoulder  of  the  bastion,  etc. 

10.  (Ordnance.)   To  lay  a  gon,  induding  the  di- 
rection and  elevation. 
PdnfaL   1.  ((^rpeiUry.)   A  king-post 
2.  (Matonry.)   A  pavement  of  diamond-shaped 
slabe. 

Point-blank.  (Ounnery.)  a.  A  shot  dischaiged 
in  a  horizontal  direction. 

b.  A  gun  horizontally  leveled. 

PoiMMlank  range  is  the  extent  of  a|^iarent  right- 
line  of  a  ball  horizontally  discharged. 

Pc^^ed  Arch.  (Ar^iteeturt.)  One  struck 
from  two  centers  and  meeting  above,  forming  a  lan- 
cet shape.  It  is  a  feature  of  the  Gothic  order  of 
architecttire.    See  Arcb. 

Point'ar.  1.  (Stone-working.)  A  stone-maBon's 
chisel  with  a  sbaip  point,  nsed  in  spawHng  off  the 
face  of  a  stone  In  toe  Tonf^ 

2.  (Bridclaying.)  A  tool  for  clearing  out  to  a 
given  depth  the  old  mortar  between  the  courses  of 
bricks  in  a  wall,  to  be  replaced  by  a  fresh  body  of 
mortar. 

3.  (Railway.)   The  achustiug  lever  of  a  switch. 

4.  The  index  fln^  or  nand  of  a  dial  or  scale. 

5.  A  graduated  circle  with  one  fixed  and  two  ad- 
justable radial  legs.  By  placing  them  at  two  ad- 
joining angles  taken  by  a  sextant  between  three  knon 
objects,  the  position  of  the  observer  is  fixed  on  the 
chart. 

Polnt-bol&  (Printiitg.)  A  hole  made  in  a  sheet 
of  paper  by  a  raster-pin  or  by  pointa  on  the  ^m- 
pan. 

Polntfin^  (Bridtlaying.)  The  finishing  or  re- 
newing a  mortar-joint  in  a  wall. 

Flat-joini  poiniing  consists  in  filling  the  joint  even 
and  marking  it  with'S  trowel, 

Tuek-joint  pointing.  The  ioints  are  finished  vith 
fine  mortar  pared  to  a  panllel  edge  and  sli^tiy  pro- 
jecting. 

Poiiit'liig-^iia-ohliia'.  One  for  pmnting  lail^ 
pickets,  matches,  etc.,  as  the  case  may  be. 

Fointlng-rodfl.  Rods  used  in  toe  exercise  of 
guns  and  mortars. 

Pointittg'^wire.   An  iron  wire  with  a  loop  at 
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one  end,  used  for  sightinff  mortars  by,  when  the 
proper  line  of  fire  has  once  oeen  found. 
Point-i;w'per.  Pricked  papier  for  making,  ced- 
ing, or  tranaferring  aeaigna. 
ng.S86B.    Poin'trd.   A  graving-tool. 

Point-toe^  (Turning.)  One  ground 
off  to  a  sharp  point  at  the  midwidth  of  the 
end  of  the  blade. 

Pf^'tral.  (JTameas.)  A  breaat  leather 
for  saddles  or  for  draft. 

Pole*.  Aderice  to  be  attached  toabreechy 
animal  to  prevent  its  jumping  over,  crawl- 
ing through,  or  breaking  down  fences.  As 
David  says,  "that  there  be  no  breaking  in 
nor  going  out."  They  vary  with  the  kind 
of  stock  to  which  they  are  attached,  —  hontes, 
cattle,  hcwa,  or  gees&  They  are  sometimes 
called  yokes ;  as,  for  instance,  goose-yoke. 
It  is  more  convenient,  however,  to  class  them 

^  I  as  pokes,  the  term  "yoke"  being  applied 

Aint-  ^  device  by  which  animals  draw  their 
JM.  loads,  for  which  see  Yoke. 

In  Ohio,  a  fence  which  is  pig-tight,  horse- 
and  baU-atnuig  ia  said  to  be  a  thoroughly  good 
fence. 

Fi^  3S66  ia  a  poke 
for  honea.    The  bar 
is  pivoted  to  the  bow, 
and  inclining  forward 
serves    ordinarily  to 
cover  the  points,  but 
when  brought  in  con- 
tact with  a  fence  the 
^  points  are  nomasked 
^  to  pierce  the  animal. 
Po'ker.  1.  A  met- 
al used   in  hooping 
masts. 
2.  A  stoking-bar. 
Po-lao'oa.  (JVau- 
tical.)   A  vessel  with 
three  masts  osed  in 
the  Meditenanean. 
Beppo's  ship 

'  wu  a  fine  poboea, 
MuuMl  with  twelve  haadi  and  kdsa  with  tobaMO." 

Poflar  Olr'ola.  Two  small  circles  on  a  globe, 
23°  28'  from  the  poles  sad  panilld  with  the  equator, 
— the  arctic  or  nordi  polar  circle,  the  antarctic  or 
south  polar  circle. 

Polar  Clook.  An  optical  instrument  invented 
by  Wheatstone,  for  ascertaiaiog  the  time  of  day  by 
means  of  polarized  light.  A  glass  disk  is  fixed 
within  a  nng  at  the  extremity  of  a  vertical  pillar, 
and  BO  inclined  that  its  plane  is  perpendicular  to 
the  earth's  axis.  The  lower  half  of  the  di»)k  is 
graduated,  with  the  hours  from  6  to  8.  Within 
the  ring  the  broad  end  uf  a  conical  tube  is  fitted 
so  that  it  raa^  turn  freely,  and  is  closed  by  an- 
other glass  disk  which  carries  centrally  a  stor  or 
other  figure  composed  of  thin  films  of  selenite,  ex- 
hibiting stronffly  contrasted  colors  under  exposure 
to  polarized  light ;  and  an  index  in  painted  in  the 
prolongation  of  one  of  the  principal  sections  of  the 
selenite  films.  At  the  smaller  end  of  thA  tube  is  a 
Kicol  prism,  having  its  diagonals  at  angles  of  45° 
with  the  principal  sections  of  the  selenite. 

The  axis  of  the  conical  tube  is  adjusted  in  line 
with  the  earth's  axis.  On  looking  through  the 
prism,  the  selenite  star  will  appear  colored,  except 
in  two  positions.  In  one  of  these  a  circular  disk  in 
the  center  of  the  star  will  appear  of  a  certain  color, 
aa  led,  and  in  the  other  it  will  exhibit  the  comple- 


mentary color.  This  is  caused  by  its  axis  being 
placed  at  an  angle  of  22^"  with  the  other  films  of 
selenite  composing  the  atar.  The  tube  is  tuned 
until  the  star  shows  no  color,  the  central  di^  then 
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appearing  ied.   The  index  will  then  point  to  the 

hour. 

The  principle  of  the  clock  consists  in  the  fact  that 
the  light  scattered  from  the  minute  particles  of  the 
atmosphere  is  polarized,  and  this  eflTect  is  best  marked 
when  the  reflected  light  is  examine*!  at  right  angles 
to  the  course  of  the  original  light ;  all  the  changes 
of  color  resulting  from  the  operation  of  the  instru- 
ment aa  above  described  ahow  the  position  of  the 
sun.  or,  in  other  words,  give  the  time  of  day. 

Fig.  38418  is  a  portable  form  of  this  inatmmen^ 
adwted  for  ac^ustment  to  any  latitude. 

fig.  3869  is  a  simpler  though  less  accnrate  form, 
in  which  twenty-five 
films  of  eelenite  are  ar-  88*- 
ranged  equidistantlv 
and  radially  in  a  semi- 
circle upon  a  plate  of 
glass  fixed  in  a  ftnme 
in  a  plane  inclined  to 
the  horizon  at  an  angle 
equal  to  the  comple- 
ment of  the  polar  ele- 
vation, and  adjusted 
perpendicularly  to  the 
earth's  axis.  The  light  passing  through  this  plate 
falls  upon  a  reflector  of  olack  glass  amusted  at  an 
angle  of  56°  45'  with  the  plate,  and  is  polarized. 
The  hours  are  denoted  by  figures  at  the  ends  of  the 
radial  films  of  seleuite ;  these  will  at  all  times  ap- 
pear of  various  shades  of  two  complementary  colore ; 
that  plate  which  exhibits  most  vividly  a  particular 
color,  as  red,  indicates  the  hour. 

Po'lar  Di'aL  A  dial  having  a  plane  parallel  to 
the  axis  of  the  earth  and  perpendicular  to  the 
meridian  of  the  place.  The  style  or  gnomon  ia 
parallel  to  the  plane  of  the  dial,  and  the  liour  lines 
are  parallel  straight  lines,  whose  distances  from  the 
mendional  line  arc  respectively  proportioned  to  the 
tangents  of  the  angles  which  the  hour-planes  make 
with  the  plane  of  the  meridian. 

The  common  dial  becomes  a  polar  dial  at  the 
equator. 

Po-lar^-wK^M.   An  instrument  for  olmerving 
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the  phenomena  ezhildted  by  polarized  nyt  oi  light 
proceeding  from  b  lamiaom  ocgect,  as  the  son.  The 
principle  nppn  which  its  action  dependa  ia  Hau  ex- 
plaind  by  JProfeawnr  Airy : — 

"  Common  light  coiulrtt  of  andnlmlloiu  In  which  the  vlbn- 
tioni  o[  «ach  partlcl*  mm  In  tbe  plu«  perpendkoUr  to  tha 
mre's  motion.  Ttw  polsrimdon  light  U  Uw  rcaolnthm  of 
Moh  TtbntlOD  Into  two,  one  pudng  thronjth  tha  dlrscttoa  of 
th«  mvo's  motlrm,  uid  ibo  oxaer  pcrpandtoalkr  to  that  plans, 
whiofa  b«coma  In  mom  the  origin  of  wnm  that  tnml 

la  dUbrent  dlraetknu.  Whan  m  are  able  to  Mpaiste  one  of 
thoKfrom  tbe  other,  we  i^r  that  the  Ughtof  eaebii  polariMd." 
When  the  ratolred  vltnatlon  parallel  to  the  plane  la  pteaerrad 
analtered,  anil  that  perpendicular  to  the  phme  ia  dlmloiitaed  la 
agiren  ratio  (or  «ie(  «er«a)aDd  not  Mpaialad  from  It,  wa  mj 
that  the  light  la  pudallj  polariMd." 

Ught  mar  b«  poLulied  by  reflection  at  a  proper  angle  turn 
the  eorlkeea  of  traoeparent  media ;  by  tnuumlisloa  Uirough 
aryitali  poieeeeing  the  propertr  of  double  refiacUon  ;  and  hy 
trannoUakia  through  a  lulBclent  otimber  of  ofiorTetaUiaed 
ttanipafaat  platea  ^heed  at  proper  aoglea. 

If  two  pbrtee  of  glaa*  be  plaoed  at  tha  open  audi  ct  two  tnbea 
taming  one  within  the  other,  tbe  platea  being  fixed  at  an  angle 
of  88*  with  the  azea  of  the  tnbea  and  rerolTed,  it  will  be  ftond 
that  when  the  two  platea  ai«  parallel  to  each  otiier  tbe  Hnonnt 
of  light  reOeetod  from  one  to  the  other  aad  ttaoNDlttad  to  the 
•je  will  be  at  a  maximnra,  and  when  thaj  an  at  right  at^ai 
to  thia  no  light  at  all  will  be  reBectad.  It  thoa  appean  that  a 
nj  rafleotMT  from  tbe  enrtioe  of  glaae  at  this  angle  cannot  ba 
a^n  reflected  from  a  rfmilar  Inclined  aurfica;  thia  ia  az- 
preaaad  hy  lajing  that  Uw  light  ia  polvised  in  tba  plane  d 
nOaction. 

Wbea  a  reflected  raj  li  neaired  upon  a  tOBmuUne  plate  tha 
whole  of  tli«  light  wfu  be  tfanimitbd.  If  tte  axU,  that  to,  tbe 
asia  of  tba  crratal  from  whleh  It  was  cut,  be  paiallal  to  tlw  »■ 
fleeting  anrlkoe:  on  reiolring  the  plate  the  amount  of  light 
tranamltted  will  diminish  until  Its  Hurftee  ti  at  right  angle* 
wlththatofthereaeotor.whenltwilleoUrelTdlaappear.  Ught 
is  onlj  completely  polarised  by  reflection,  when  It  strikes  the 
reflecting  snbatanee  at  a  particular  angle ;  this  Tarles  in  diller- 
ent  eubitanoes,  being  In  the  case  of  glasB  8^,  the  complement 
of  whleh,  67°,  b  called  the  aurle  of  pobuisstlOD.  Sir  DaTld 
Brewatar,  from  numerous  experiments,  deduced  the  following 
lair :  " Ihe  tangent  of  the  polarising  angle  tor  an;  medlaBtS 
tbe  Index  of  reflaetlon  for  that  medium." 

Tbe  phenomenon  of  double  refracUon,  ezMbitad  Iceland 
spar  (oryslalltsed  carbonate  of  Uma ),  is  a  fluoiUM  om. 

If  any  snull  ol^t  be  plaoed  in  contact  with  a  phMO  of  this 
spar  and  Tiewed  through  it,  two  images,  slanted  by  a  slight 
Interrai,  will  appear,  and  by  turning  the  place  round,  tbe  tame 
■arbee  still  raatlng  on  the  object,  these  tmages  will  be  eannd  to 
rerolTe  around  each  other.  By  savrlBg  tbe  pleoe  in  two  in  the 
proper  direction  and  cementing  tbe  two  sur&ces  with  Canada' 
balsam,  one  of  these  Images  may  be  enUrely  got  rid  of  A  pleoe 
thus  treated  constitutes  Nlcol'i  prism,  and  forms  the  means 
by  which  a  jtry  large  propordon  of  the  obwrratlons  on  polar- 
ised Ught  an  made.  A  derloe  of  Utla  Und  Is  tbrnisbed  with  all 
tbe  betterclass  of  mlcroecopes.  Tourmaline  and  various  other 
minerals  also  possess  tbb  property  in  a  greater  or  less  degree. 
The  two  peaciu  of  light  formed  by  double  refraction  an  found 
to  be  polariaed  In  planet  at  right  anglea  to  each  other,  exhibit- 
ing the  same  phenomena  as  Ught  pobrlaed  by  reflection.  Tlie 
iuMges  may  be  recelred  on  a  reflecliug  sntfico  at  the  proper 
polarising  angle;  viewed  through  a  plate  of  tourmaline,  or 
through  a  second  crjrstal  baTlng  the  power  of  double  refraction. 
In  the  latter  can  It  Is  found  that  when  the  homologous  fiues 
of  the  two  crystals  an  parallel,  neither  of  the  pencils  formed 
by  tbe  Brst  will  be  sepanted  by  the  seoond  crystal,  but  on 
taming  the  latter  round,  each  pencil  Is  separated  into  two, 
forming  four  Imagea;  the  two  which  snccoed  those  originally 
seen  appear  Ihint,  but  when  the  azea  of  the  crystals  an  at  an 
angle  of  46"  with  each  other,  will  be  equally  bright  with  tbe 
flnt ;  the  flrst  gndnally  dlmlnisb  In  brightneM  as  tiM  angle 
approaches  90°,  and  tbe  bur  increan  tbdr  proximity  until  at 
»r  tbey  ooliidde,  forming  but  two  images  as  tiefon,  tbe  rela- 
tive positions  of  which  an,  however,  revemd  ftom  those  they 
occupied  at  the  bt^nnlng;  that  whleh  was  above  now  appear^ 
log  below,  and  «iw  oerM.  Theae  phenomena  wen  first  ob- 
served by  Huygheos.  Circular  polarisation  Is  produced  when 
Ught  is  twice  totally  nflocted  from  the  semnd  snrlhco  of  bod- 
ies at  thrir  angle  of  maximum  polarixaUon ;  it  may  also  be  pn>- 
dneed  by  tba  passage  of  light  through  rack  erystel,  M  was 
dtteoTCRd  l»  Ango,  or  throngh  araie  flnlds,  as  oil  of  torpeB- 
Mne  or  aolaUoa  of  iogar,  as  was  ascertained  by  Biot  and  See- 
beck. 

Klllptlc  polarissUoa  la  produced  by  reflection  fMra  the  pol- 
Isbed  snrflwes  of  metals  at  angtee  between  70°  46'  and  78°  ay, 

fild  having  the  least  and  tin  the  greatest  polarising  angle, 
his  property  was  discovered  by  Sir  David  Bnwater. 
"  when  Uuyghens  was  ocoupied  with  the  double  nfractlon 
of  Ught  in  crystals  of  Iceland  spar,  1. 1.  with  thesepantion  of 
the  penetls  of  light  Into  two  parts,  he  also  discovered,  In  1678, 
that  Und  of  polarisation  of  light  which  bean  his  name.  More 
ttaaa  a  eaittni7  elaipnd  beltm  tbe  discoveijr  of  thli  iMdated 


phenosneaoo  was  followed  by  Om  dlscoverlea  of  Hahia,  Anwoi 
Fraanel,  Bnwster,  and  Blot.  Mains,  In  1806,  discovered  pctel- 
lation  by  reflection  from  potlsbed  ntrftees ;  and  Arago,lD  1811, 
discovei«d  colored  polarisation.  A  world  of  wonden  of  vari- 
oasly  modified  waves  light  gifted  with  taew  properties  was 
now  opened.  A  ray  of  Ught  which  raaobes  onr  e^a  fron  tbs 
regions  of  space,  from  a  heavenly  bodv  many  milfiona  cf  milas 
distent,  when  recrived  in  Ango'a  polarlseope,  tells,  as  It  wen 
of  itself,  whether  ltisr«aeotedornftaeted,wttetb«rkenmiMt« 
ftom  a  solid,  a  fluid,  or  a  gaseona  body,  and  even  anBomiees  Its 
degree  of  intensity.  Pursuing  this  path,  which  tekM  ns  bMk 
through  Huyghens  to  tbe  seventeenth  oentiiry.  we  an  io- 
stmcted  reaptctlng  the  constltatlon  of  tbe  Mdar  orb  and  Us  eo- 
relopea,  tbe  reflected  or  tbe  proper  lighte  of  tbe  tails  oTcosnrts, 
and  of  the  sodiacal  light,  tbe  optical  properttea  of  our  at- 
mosphen,  and  the  pwltlon  of  the  fbnr  oentnl  points  of 
polarixatioB,  whleh  Arago,  Babinet,  and  Bnwater  dlecovwed. 
Thus  nan  makes  for  himself  aa  It  wan  new  ctgans  which, 
when  skillflilly  used,  open  to  him  new  views  of  natnre."— 

BUMIOLDT. 

Various  derlcea  for  Indndng  and  obaervlng  tbe 
of  polaiisalion  have  been  contrived. 

In  Hg.  8870  a  iUostratea  Norremberg's  po> 
lariscope,forasew1ththemagic-lantem.  Two 
mlmta  an  arranged  at  an  angle  of  86^  flvm 
the  votical,  and  tbe  o1))ect  placed  on  tbe 
stage  between  tbern ;  on  midving  Ibe  up- 
per mirror  the  field  of  vidon  appear*  clear 
at  0°  and  1B0°,  aad  dark  at  90°  and  370°. 

b  is  tbe  louraMlinc  polarlseope :  two  platce 
of  tourmaUne  an  inserted  in  tbe  >ws  of  a 
fiircepfr-Uke  wlie.  By  inclofllng  an  oltfcct  be- 
tween them  and  imparting  a  rotary  moUon, 
eolorsd  rings  an  exhiUted. 

Tig.  8871  r^maente  Ooddaid's  oxyhjdro- 
MB  polarieocnM.  a  b  a  ball  of  lime  expoaed 
to  tbe  ignited  Jet  fhm  the  compound  blow- 
irfpe ;  bb,  its  rays  refracted  by  the  rondens- 
Ing-lenaea  ete,  and  lUllng  upon  dw  mirror 
d,  compoeed  of  ten  platea  n  thin  "ft^inmd 
crown-glaas  and  placed 
within  the  elbow  of  a  ^ 
tube  bent  to  tbe  polar- 
Ising  angle  of  crown* 
gtsai.    a' a',  the  polar- 
Itedivs  after  refiectlon; 

t,  a  double  refncting  Atar£iedM. 
crystal  (selenlte)  in  the 
focus  of  the  ob)ect.j^aas/,  wUch  forms  an  image  of  the  CTTStal 
upon  a  screen  at  g  i  an  analysing  plate  h  compeeed  of  lUteea 
platea  of  mloa  being  caused  to  turn  iq>on  Its  axis,  tbe  Ibhm  of 
tlwMUBlteivoBtbqdl*  licanaod  to  sxhlUt  attemtatr  Oi 
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POLISHED  BRICK. 


Polar-ia-tro-bom'e-ter.  The  title  givea  to  an 
instrameiit  devised  by  Professor  Wilde  of  Bei-ne  for 
inTestij^ting  the  relations  of  Tarious  liquids  to  po- 
larized light, 

Po-lar'i-ty.  The  property  of  attraction  or  repal- 
sion,  or  of  taking  certain  directions. 

Po'Iai-ix'er.  The  lower  prism.  The  one  beneath 
the  stage  of  the  microscope  in  polarizing  apparatus. 

Pol'da-ry.  (Fabric.)  A  kind  of  coarse  canvas. 
Poldway. 

Pold'way.  {Fabric,)  Coarse  bagging  stuff  for 
coal-aacks,  etc. 

Pole.    1.  The  tongue  of  a  vehicle. 

The  poU  wu  the  nnlTeraal  ftppeoiUge  to  the  aDctent  v«hkls. 
The  -nim^iM,  of  whftt«Ter  kind,  ware  atuchcd  to  (he  vehkls  bj 
jokee.   See  YoEi ;  Chauot. 

Cbariota  tritb  two  or  three  polea  veic  oMd  bj  the  LydUoi. 
Hera  we  perbape  eee  the  flrat  ■baita,  nnkes  the  blUterkl  polea 
of  the  Scytblu  Donud,  lhalened  to  a  lurclngle  and  dragging 
beUad  the  aalmAl,  nu/  be  ao  conridered. 

2.  {Nautical.)  a.  A  mooring- pole. 
b.  A  setting-pole. 

3.  (Oalvanic  Batteries.)  a.  The  poles  are  the 
ends  of  the  wires  or  the  teiminal  points  of  the  con- 
nections which  proceed  from  the  battery,  and  con- 
vey positive  and  nrgaiivc  electricity  (so  called)  respec- 
tively. Aa  the  course  of  the  current  is  from  the 
positive  metal  to  the  liquid,  and  thence  to  the  neg- 
ative metal,  proceeding  from  the  latter  by  the  circuit 
wire  to  the  positive  metal,  whence  it  started,  so  the 
wire  from  the  copper  conveys  positive  electricity  and 
is  the  anode,  while  the  zinc  is  the  cathode. 

The  north  end  of  a  magnetic  needle. 

Pole-axe.  Originally,  an  axe  on  a  pole  or  long 
handle.  The  poll  of  an  axe  is  the  head.  The  pole- 
axe  {b)  now  used  by  butchers  in  felling  bullocks  and 


rig.  8872. 


PoU-Axes,  etc 


hogs  has  a  handle  of  ordinary  length,  and  is  used  to 
deaden  the  animal  by  a  blow  on  its  poll,  bnt  the 
Dame  is  not  thence. 

As  a  long-handled  axe  it  was  used  as  a  weapon  in 
the  Middle  Ages. 

In  the  navy  it  is  a  heavy  hatchet  (a)  having  a 
handle  15  inches  long  and  a  sharp  point  turning 
downward  on  the  side  opposite  the  blade.  It  is  used 
for  boarding,  resisting  boarders,  cutting  ropes  or 
nettings,  etc. 

c  c  are  pole-axes  of  the  time  of  Charlemagne.  The 
handles  are  shown  as  broken  short  off.  is  a  battle- 
axe  of  medieval  times. 

Pole-car'riage.  A  carriage  furnished  with  a 
pole  or  tongm,  in  contradistinction  to  one  with  ghajls 
or  tfiilh. 

Pole-chain.  {Vehicle.)  The  chain  on  the  fore 
end  of  a  carriage -pole,  leading  to  the  collar  or  the 
breast-chains  of  the  harness. 


Pole-crab.  (Vehicle.)  A  double  loop  (t.  Fig. 
3872)  on  the  foi-e  end  of  a  carriage-pole,  to  receive 
the  breast -strajis  of  the  harness. 

Pole-foot.  (Vehicle.)  The  hind  end  of  a  pole 
which  goes  into  the  cleaves  of  the  futchela. 

Pole-^tch'el.  (Vehicle.)  The  jaws  between 
which  the  hinder  end  of  a  carriage-tongue  is  inserted. 

Pole-hook.  1.  The  hook  on  the  end  of  a  car- 
riage- tongue. 

2.  A  boat-hook. 

Pole-lathe.   A  lathe  in  which  the  work  is  sup- 
ported between   centers  on 
posts   rising  from   the   bed,  ■  "g-  8878. 

turned  by  a  strap  which  passes 
two  or  three  times  round  the 
work.  The  lower  end  of  the 
strap  is  connected  to  the  tread- 
le, and  the  other  end  to  a 
spring-bar  on  the  ceiling.  One 
of  the  centers  is  an  iron  pin, 
and  the  other  is  on  a  screw  in 
the  other  standard.  The  rest 
is  a  rail  or  bar  extending  from  PoU-Latlu, 
one  puppet  to  the  other.  The 

work  is  intermittent,  the  chisel  cutting  as  the  treadle 
descends  ;  the  pressure  of  the  foot  being  relaxed,  the 
spring-bar  raises  the  treadle,  running  the  work  in 
the  other  direction.    See  Lathe. 

Pole-maat.  (Nauiical.)  A  mast  made  with  a 
single  pole,  in  contradistinction  to  a  mast  built  up, 
ana  secured  by  bands. 

Pol'e-mlt.    (Fabric.)    A  French  camlet 
Po-lem'o-acope.   A  glass  with  a  mirror  at  an 
angle  of  45°,  designed  to  enable  a  person  to  view 
objects  not  directly  before  t^ite  eye.    Invented  by 
Helvetius. 

It  is  used  in  opera-glasses  to  view  persons  obliquely 
without  apparently  directing  the  glass  at  them. 

It  is  also  used  for  viewing  objects  beyond  an  ob- 
structing wall  or  bank,  as  m  the  intenor  of  s  for- 
tress.   See  ALTISt'OPE. 

Pole-pad.  A  pad  of  leather  stuffed  with  wool 
and  distended  by  an  interior  frame  of  iron,  slipped 
and  keyed  on  the  end  of  the  pole  of  a  gun-camage, 
to  prevent  injury  to  the  horses. 

Pole-plate.  (CaTpe^UTy.)  The  plat«  of  a  frame 
which  supports  the  heels  of  the  rafters.  A  wall- 
plate. 

Pole-prop.  A  bar  for  supporting  the  end  of  the 
p>ole  or  tongue,  especially  used  with  the  various  car- 
riages of  the  artillery  service^ 

Pole-pro-peller.  A  mode  of  propulsion  of  boats 
in  which  the  ends  of  poles  are  pusiied  against  the 
bottom  of  the  river  to  propel  the  boat. 

Polo-sbap.  A  heavy  strap  by  which  the  pole  of 
the  carriage  is  attached  to  the  collar  of  the  horse. 
Also  cfiWtid  pole -piece. 

Pole-tip.  A  tubular  iron  at  the  front  end  of  a 
wagon-pole.    See^,  Fig.  3872. 

Po-liml-ta.    (Fabric.)    A  variegated  stuff. 

Pol'ing.  1.  (O lam-making.)  An  operation  for 
ridding  glass  of  a  hlac  color  due  to  an  excess  of  man- 
ganese. The  molten  glass  is  stirred  with  a  ]>ote, 
which  introduction  of  a  carbonaceous  element  changes 
the  sesquioxide  into  a  protoxide,  and  the  color  dis- 
appears. 

2.  (Ct^iper-manufaciure,)  An  operation  to  cause 
an  ebullition  in  molten  copper  to  accelerate  the  effect 
of  the  supernatant  charcoal.  The  green  pole  yields 
its  juices  in  a  gaiwous  form,  which  causes  the  fluid 
metal  to  bubble. 

Pol'lnga.  Boards  supporting  the  side-earth  in 
excavating  tunnels. 

PoPii^ed  Brick.   Bricks  which  are  rubbed  upon 
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POLISHING-WHEEL. 


m  bench  plated  with  iron,  to  make  their  surfocea  per- 
fectly even.  This  procesft  is  only  gone  through  with 
the  very  beat  bricks,  and  its  cost  ia  such  that  it  is 
not  emiiloyed  to  any  very  great  extent. 

Pol'uh-liig.  The  diifi-tvnt  kinds  or  polishing- 
vheels  have  disttuguisbiiig  names,  according  to  their 
material. 

/Wts&injr-wheels  are  tuoally  leather  covered. 
Lappmg-vhsvla  have  mdallie  titns. 
OUtzers  are  of  wood. 
Bitffrra  are  of  leather. 

Eak'h  hns  a  powder  or  pa8t«  of  a  finenesa  adapted 
to  its  work.  The  buffer  is  a  finisher,  and  uswlly 
has  rowfc 

P<d.'iah-liig-blook.  a.  A  Mock  between  the  jawa 
of  a  vise  on  whii-h  nn  object  is  laid  to  polish  it  by 
an  vnierv  atrip  or  otherwise. 

b.  A  block  shod  with  polishing  material  aud  moved 
over  the  fuce  of  the  object  to  be  uolislied. 

Ftd'lBta-iiig-OUk.  1.  A  rolling  barrel  in  which 
articles  are  i)lui:ed  to  polish  bv  mutual  attrition  or 
by  grinding  agiiiiist  some  polishing- powder  placed 
in  the  barrel  with  them. 

2.  A  barrel  in  which  grained  gunpowder  is  placed 
with  a  small  quantity  of  graphite,  which  gives  it  a 
polish. 

Pol'iab>illg-41e.    A  .tmooth  tile.    A  burnisher. 
Fol'lsh4llc;  OlaM.    riHte-glas.1  li  [Kilished  after 

r'n<ling  by  nteana  of  rubtwrs  net  in  a  frame  which 
caused  to  travenc  back  aud  forth,  over  the  plate. 

See  Ih^ATR-nLANit. 

Pcd'bh-ing^luin'mer.  A  hammer  for  tine-drpss- 
Ins  the  Hiirfni'i's  of  {ilfttca. 
Pollab-las-l'TOD.     {hiHikbindimj.)     An  im- 
plement for  tiiiisihing  the 
Sif.  8BT4-  covers  of  bottkn.     It  ia 

-^heated  and  passed  over  the 
^S^^^^"*^^  leather,  the  lining  paper, 

FtlMmg-TM.         and  such  other  jiarta  aa  re- 
iiuire  smoothing  and  pol- 
ishing.   They  arc  made  of  various  sha{>es  and  sizes. 

Pollfth-lx^-ma-oUue'.  1.  A  machine  in  which 
lice,  dc|>riv«l  of  its  hull,  receives  a  farther  trituration 
to  depnve  it  of  its  red  skin  or  cuticle.  A  vskUrR  ing- 
macKinf. 

2.  (Cotton.)  A  machine  which  brushes  the  sur- 
face of  sizM  yarn,  or  bumUhea  sized  thread. 

Pol'iah-iDg-4na-te'll-aIs.  These  are  derived 
from  various  aounrs,  princiitally  from  the  mineral 
kingilom,  though  veg<'tuble  ant»staucfs  and  the  xkins 
of  animals  and  tisb  are  used  for  particular  puriH>M-.s, 
as  is  also  the  interior  shell  of  the  cuttle-fisn.  Tore 
carbon  in  the  diamond  is  the  hardest  substance 
known  in  nature,  and  is  much  employed  in  the  form 
of  powder  for  cutting  and  iwliahing  penis.  As  riiar- 
coal,  carbon  is  also  used  for  polishing  copper  and 
other  soft  metals. 

Alumina,  when  pure  and  crystalline,  as  in  the 
ruby,  sapphire,  etc,  is  next  in  hanlness  to  the  dia- 
mond. In  combination  with  a  small  proportion  of 
silex  and  iron,  it  com]K)scs  the  principal  part  of  co- 
runduro,  emery,  and  rotten-stone,  which  are  largely 
employed  tn  griniling  and  polishing  the  harder  met- 
als, minerals,  and  glass. 

Some  clays  and  loams  of  which  alumina  constitutes 
a  laiw;  [kart  art:  also  useil  for  like  purposes. 

Silex  in  its  various  forms,  as  nnartz,  sand,  etc, 
and  mixed  with  alumina  and  other  mineral  sub- 
sbinees  con.ifituting  grits  or  grind-stones,  hones  and 
slates,  pumice-stone,  and  some  othctrs,  are  used  for 
abrading  nml  imliMhiiig.  Tripoli  and  rott«n-stone  are 
employi'd  in  [Xklishiiig  the  surfaces  of  metals  and 
other  substances.  The  oxide  of  iron,  called  crocus 
and  rouge,  and  the  oxides  of  tin  and  lead,  known  as 


I  putty-pawden,  are  extensively  used  in  the  aits  fin- 
producing  veiT  smooth  surfaces.  These  are  ptepind 

'  artificially.  Lime  and  chalk  are  also  employed  in 
some  polishing  processes. 

Polish-ilJE-^illlL  A  lap  of  tin,  or  of  wood  coated 
with  list  or  leather,  used  for  the  finishing  processa 
of  the  lapidary.    See  L&fidary's  Miu. 

Pcdish-lllC  Nee'dlM.  Thepolishingofneedfeg 
ia  effected  by  treating  from  40,000  to  ^000  at  a 
time. 

The  needles  are  arranged  in  heaps  upon  a  piece  of 
canvas,  the  needles  in  each  heap  lying  parallel,  with- 
out regard,  however,  to  heads  or  points.  Emeiy,  oil, 
and  soft  soap  are  sprinkled  over  the  heap*,  after  which 
they  are  rolled  up  in  the  canvas  and  bound  I7  a  coil 
of  twine,  making  a  bundle  three  or  four  inches  tliick 
and  two  or  three  feet  long.  A  number  of  soch  rolk 
are  laid  on  a  table  with  raised  edges,  a  weighted 
and  reciprocatiug  slab  resting  upon  them,  so  s^  to 
roll  the  bundles  oack  and  forth,  causing  the  oeeilleo 
to  roll  and  mb  agaiuKt  each  other,  rcmoviiig  the 
scale,  and  eventuidly  scouring  and  polishing  each 
I  other. 

The  rubbers  work  at  the  rate  of  20  or  SO  move- 
ments in  a  minute,  and  the  process  is  carried  011 
from  48  hours  to  8  days,  according  to  the  quality. 
The  rubbing  ia  suspended  every  8  hours,  to  renew  the 
canvas,  winch  becomes  worn  out,  to  wash  the  nt^- 
dlea,  and  to  add  fresh  emeiy,  putty -powder,  oil,  etc., 
as  the  case  may  require,  the  abrading  material  being 
applied  of  a  gndually  increasing  fineness. 

jPoliah-lng-^xnr'cler.  Diamond,  sappbirr,  ruby, 
comndum,  emeiy,  rotten-stone.  Bint,  tripoli,  pumicf- 
I  stone,  oxi<1e  of  iron,  oxide  of  tin,  and  chalk  are  stl 
I  employed  in  a  pulverized  state  for  polishiug.  The 
\  first  uiree  are  used  by  the  lapidary ;  corundum  ami 
I  emeiy  i»rinci|>ally  by  metal-workers.    They,  as  wrll 
as  oxide  of  iron  (crocus,  rouge)  and  oxide  « tin,  are 
also,  however,  employed  for  polishing  glass.  Piunice 
is  more  commonly  used  on  wood-work,  while  tripoli 
and  chalk,  nntier  the  form  of  whiting  are  particu- 
larly employed  for  domestic  puipoaes,  in  waning 
brasses,  window-glass,  etc 

Pulverized  graphite,  either  alone  or  in  combina- 
tion, is  also  Utgely  used  in  domestic  economy  for 
polishing  stoves,  etc, 

PoI'lu-izig-Hilato.    A  hone.  Schist. 

PoI'lBh-lng-snake.   A  Itthc^pher's  tool 

Pol'lah-lng-tiii.   A  bookbinder's  tool. 

Pol'iBfa-ing-wIieel.  A  wooden  wheel  covpred 
with  leather  and  charged  with  crocus,  rouge,  ]>ntty- 
powder,  etc  It  is  used  in  polishing  metallic  orti- 
cle0  (rf  relatively  small  size  which  ore  pres«ited  t» 
it.  A  coarser  grade  of  powder,  such  as  emeiy  or 
tripoli,  constitutes  a  grindUig-vrheel  or  glasrr. 

A  polishing-wheel  prepared  from  a  leather  dirss"! 
with  oil,  like  chamois  and  buckskin,  is  called  a 
vkrel.    The  soft  and  Unify  surface  is  obaiged  vith 
liolisbing-powder. 

The  cutlpr's  polishing-wheel  has  a  wooden  center, 
is  covered  with  leather,  and  charged  with  crocns.ased 
dry.  It  has  a  speed  of  70  to  80  feet  per  second. 
The  development  of  heat  by  friction  improves  the 
polish,  and  the  blade  is  moved  to  and  fro,  frwn  end 
to  end,  by  a  quick  motion.  Skill  and  practice,  it  'tt. 
almost  needless  to  observe,  are  necessary  in  this  a.s 
in  all  other  manipnlations.  The  hand  is  protected 
from  the  heat  by  a  piece  of  felt. 

iPolMilBg-irtwdsfa-sinU  itod  faiatoiuDMita  an  Mde  u  lol- 
kiw« : — 

TakaapteMofsole-lntherafatlM  natableftr  tbe  dednd 
whwl,  makrt  k  hale  thmngfa  the  ceBtar,  illp  K  00  tbe  nMsdm 
of  tiwUUw;  tm  tt  dowD  to  the  afan  dadreil ;  coatthafercof 
It  with  Kloe,  and  sppljr  raneb  eooiN  cnMiy  the  |^  tn 
be  nude  to  taka;  put  tt  oaUe  to  dry-  Hake  uothcr  la  Ar 
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 mj,  oolj  Dilog  Hour  of  ematj  initead  of  the  ookne.  I 

Porm  k  third  irbeel  in  the  nme  mumer,  but  inatead  of  tbe 
glue  and  emarjr,  Apply  crocus  with  «mt«r.    The  wb«ela  may  be  : 
of  an  J  oisa,  by  fiuUaiog  wvenl  tbicknesMs  together  with  com- 
moa  shoe- pegs. 

A  wheel  for  cairylng  the  pamice.  In  poUehtng  TOloanlte,  can 
be  formed  by  fiuteniog  together  two  of  theee  leather  wheels 
witb  bnn  aerew*,  between  whkh  are  three  or  fotir  thickoMtes 
of  woolao  cloth  cnt  iotnewhat  larger  th&a  the  leather*. 

PdIL  1.  The  blunt  end  of  a  hammer.  The  head 
of  a  hammer,  the  smaller  end,  is  the  peen,  whether 

an  edge  or  a  point. 

2.  The  butt  of  an  §xe  or  hatchet  as  diatinguiahed 
fmiii  the  bit,  which  is  the  cutting  blade.  See  Fig. 
8872,  epoU,/ba,  g  eye. 

Not  to  be  confouuded  with  pole-axe,  which  has  a 
hallKrd,  or  axe  on  a  pole. 

One  form  of  tool  ma^  be  a  po^^-axe  which  has  a 
stud  on  the  i>oU  for  felling  beeves  and  hogs. 

Poll-adse.  An  adze  with  a  striking  face  on  the 
luad  ipoU)  opposite  to  the  hit.    See  h.  Fig.  3872. 

Pcdi-picdc.  {Mimng.)  A  pick  on  the  end  of  a 
pole  so  as  to  be  worked  by  blows  endwise,  like  a 
crow-bar. 

^ol'roK.  {Mining.)  The  pit  underneath  a  wa- 
ter-wheel. 

Pol'ver-ine.   Glass-makers'  ashe». 

Pol'y-chord-   {Huaic.)   An  octave-coupler. 

Pol'y-obrome.  A  picture  executed  in  various 
colors.  Anciently  applied  to  a  statue  colored  to 
imitate  nature.  Some  of  the  remains  of  Grecian 
sculpture  yet  exhibit  traces  of  the  color  upon  them. 

Pol'y-fiOiL  {.Fortification,)  The  exterier  poly- 
gon is  the  figure  formed  by  lines  connecting  the  an- 
gles of  the  lotions  round  the  work. 

The  interior  polygon,  a  figure  formed  by  lines  con- 
necting the  centers  of  the  bastions  all  round. 

Ptd'y-graph.  1.  An  instrument  for  making  a 
number  ludrawings  or  writings  simultaneously.  It 
is  on  the  principle  of  the  pantograph,  and  was  in- 
vented by  Hawkins  (English). 

A  fmmber  of  pencils  are  placed  in  a  framework  of 
jointed  rods,  bo  arranged  that  each  subordinate  one 
partakes  of  tlie  motion  of  the  principal  one,  which 
u  guMed  by  the  writer  or  draftsman. 

2.  A  manifold  writer  or  a  copying-machine. 

Pol-yrn'o-ttf.  An  instrument  lor  measuring  an- 
gles. 

Pol'y-op'troo.  A  lens,  one  side  of  which  is  plane 
and  the  other  convex,  with  a  number  of  concave 
facets.  The  effect  is  to  give  a  number  of  dimin- 
ished images.    It  is  a  toy. 

Pcd'y-panto-graph.  An  instrument  on  the 
principle  of  the  pantograph,  by  which  a  number  of 
similardesisns  maybe  simultaneously  executed  upon 
a  metallic  plate  or  roller  from  a  single  pattern.  In- 
vented by  M.  Gavard,  Paris, 

Pol'y-pus-for'oepa.  .\  ring-handled  forceps, 
from  4  to  7  inches  in  length,  of  various  curves, 
slender  blades,  grooved  and  deeply  serrated  margins. 


Slg.8875. 


It  is  used  for  extracting  tumors  and  polypi,  taking 
hold  of  them  by  their  itedicles  and  tnisting  thent 
until  tiiey  come  off.  Tlie  cut  represents  one  of  a 
larger  kind  used  for  uterine  polypi. 

VoVj-aoove,  A  multiplying  lens.  A  plano- 
convex lens  whose  protuberant  face  is  cut  into  nu- 
merous fiocets,  each  of  whiuh  ^vea  au  image  of  the 
object  viewed. 


PommH  and  Cantie. 


Pol'y-zo'nal  Lens.  A  burning-lens  constructed 
of  segmental  tenses  arranged  in  zones. 

In  the  illustration,  the  lens  is  shown  Vic.  SS76. 
with  a  central  piece  surronnded  by  four 
segments  which*  are  encircled  by  eight 
segrnents. 

The  object  is  to  obtain  lenses  of  large 
size  for  ughthouses,  free  from  defects, 
and  having  but  slight  spherical  abenv-  p^aaal 
tion.     Buffon  first  suggested  the  idea.  Lnu. 
Brewster  made  them.    See  Burning- 
GLASS ;  BuRKlKO-HUULOB,  pages  410,  411 ;  Mik- 
liOR,  i>age  1452. 

Pom'el.  A  boss  or  knob  on  the  summit  of  a  tur- 
ret roof. 

Pom'meL  1.  (Saddlery.)  A  knob  on  the  front 
part  of  a  saddle.    The  seat  of  a  saddle  is  Ijiitwecn 

the  pommel  a  and   

the  caiUle  b.   In  the  Wg.  8877. 

Murdoch  saddle  the 
seat  is  suspended  be-  \ 
tween  the  pomimil 
and  cantie,  which  are 
united  by  spring- 
bars  called  side- 
plates.  Inthe,^m«- 
ish  saddle  the  pom- 
mel and  cantlc  are 

high,  so  that  the  rider  sits  in  a  deep  seat.  In  the 
half  Spanii^  the  parts  named  are  less  elevated.  In 
the  English  and  Somerset  trees,  still  less  so.  A 
high  p<Hnn>el  is  sometimes  called  the  horn. 

2.  {Currying.)  A  block  of  hard  wood  c  used  by 
curriers  in  pressing  and  working  skins  to  render 
them  supple.  It  is  flat  above  and  rounded  below, 
the.  lower  surface  having  transverse,  parallel  straight 
giooves.  It  is  also  used  in  graining  and  boarding 
leather,  and  is  otherwise  known  as  a  crippler. 

5.  A  knob  on  the  hilt  of  a  sword. 

4.  The  butt-end  of  the  stock  of  a  fire-ann. 

6.  The  knob  on  the  cascabel  of  a  cannon. 
Pom-mel'lon.  The  knob  on  the  cascabel  of  a  gun. 
Pom'pet.    A  printer's  inking-balL 

Pond.  {Hydraulic  Engineering.)  A  reach  or 
level  of  a  canal.  Two  ponds  of  varying  levels  are 
connected  by  a  lode. 

Pon-ges'.   {Fahrie.)   A  coarse  silk  goods. 

Pon'^d.    A  daj^er. 

Pon'tU;  Pon'ty;  Fon'tae,  The  iron  rod  used 
by  a  glass-blower  to  support  the  glass  while  working. 

The  blowing-rod  is  the  tube  on  which  the  mass  of 
glass  is  withdrawn  from  the  pot  and  blown  into 
^ape. 

Pon-bon'.  1.  {Military  Engineering.)  A  bateau 
of  wood  or  metal,  or  a  light  framework  covered  with 
water-proof  material,  used  as  a  float  for  supporting  a 
temporary  bridge.  Pontoon. 

In  the  United  States  Engineer  Service  they  are 
made  of  wood.  Corrugated  nietal  and  rubber  have 
also  been  employed. 

The  British  service  employs  either  Colonel  Blan- 
chard's  or  Colonel  Pasley's  pontons.  The  former  are 
cylindrical  and  are  made  of  tin-plate ;  they  have 
hemispherical  ends,  and  are  divided  into  compart- 
ments by  longitudinal  and  transverse  partitions, 
which  serve  as  braces. 

Pasley's  consiMt  of  a  light  timber  frame  covered 
with  cop]>er ;  they  aro  transversely  divided  into  two 
halves,  which  are  uiiited  by  lashinra  for  use  and 
separated  for  transportation.  Each  half  is  also  di- 
vided into  compartments.  The  whole  forms  a  decked 
canoe  adapted  for  rowing.    See  Ponton-buiimie. 

2.  {Nautical.)  a.  A  barge  or  lighter  of  large  ra- 
pacity, used  in  cateeniiig  ships,  raising  weights. 
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diawing  piles,  etc.,  or  capable,  in  pairs,  of  acting;  as 
eamela.    See  Camel. 

b.  A  bat^  or  Hat -bottomed  vessel  furnished  with 
cranes,  capstans,  and  hoisting  tackle,  used  in  wreck- 
ing, in  connection  with  a  diving-b^ll,  or  in  raising 
submerged  vessels. 

8.  {Hydraulic  Engineering.)-  a.  A  water-tight 
structure  or  frame  covered  with  water-resisting  ma- 
terial placed  beneath  a  subniet^l  vessel  and  then 
fillml  with  air  to  assist  in  refloating  the  vessel. 

b,  A  water-tight  stnictui'e  which  is  sunk  by  fill- 
ing mth  water,  and  raised  by  pumping  it  out,  used 
to  close  a  sluiceway  or  entrance  to  a  dock.  It  works 
ill  grooves  in  the  dock  walls,  and  acts  aa  a  lock-gate. 
See  Plate  XIX.  page  884. 

Pon-ton'-biidge.  {Military  Engituering.)  A 
temporary  military  bridge  supported  00  flat-bottomed 
boate  or  Boats,  teniied  pontonx. 

Th«  use  of  boat!  or  floata  for  lupportiDg  temporary  bridges 
ta  of  gie«t  antiquity. 

Darius  Hjtaspes  and  his  amj  crossed  the  Bosphorus  on  a 
bridge  of  this  klad  in  order  to  iunde  Qreece,  498  b.  c,  and  his 
successor  Xerxes  constructed  one  across  the  Helteepont,  480 
B.  c,  for  the  same  purpose,  of  which  we  have  a  description  la 
Herodotus.  Its  length  was  600  paces.  Ships  were  used  as  pon- 
tons ;  Buspenslon-cords  of  dax  and  bAios  united  them ;  tians- 
TWM  beams  were  laid  on  the  rope«,  planks  on  the  beains,  soil 
on  ttie  planks,  and  the  armies  crossed  tbereoD. 

Cyrus,  according  to  Xenophoo,  threw  over  the  Meander  a 
bridge  supported  on  seren  boats.  Pompey  crossed  the  Euphra- 
tes by  a  beat-bridge  during  the  Hithridatlc  war. 

Portable  bridges  were  dMigned  by  the  Harquis  of  Worcester, 
1666  i  Leuoardo  da  Tinci,  1463-153];  Bourne,  1&T8;  and  by 
others  a  little  later.  It  was  so  much  the  hshion  of  that  day 
to  conceal  the  particular  points  of  Invention  under  the  obscu- 
rity of  general  phrase?,  that  the  euct  (lerioes  can  hardly  be 
ascertained.  The  Marquis  states  that  a  sis-hoise  wagon  wtU 
carry  a  bridge  to  span  a  river  half  a  mile  broad. 

The  ponton  equipage  of  the  United  States  army  consistB  of 
wooden  bataaus,  31  feet  long,  2  feet  S  Inches  deep, 
6  feet  4  Inches  wide  at  top,  and  4  feet  at  bottom, 
tapering  to  a  width  of  4  fMt  at  tba  bow  and  2  at 
the  stem. 

To  construct  the  bri«^,the  bateaux  are  placed 
at  distances  of  13  feet  10  inches  apart,  and  moored 
by  anchors  t>oth  up  and  down  stream ;  they  are 
then  connected  to  each  other  by  spring- linos  ex- 
tending from  the  bow  of  each  to  the  stem  of  the 
next,  and  so  on  reciprocally  ;  over  the  gunwales  of 
the  boats  are  laid  tbo  balks  or  beams  In  such  a  way 
that  each  shall  extend  quite  across  each  adjacent 
pair  of  boats ;  over  the  balks  are  laid  the  tUek- 
ptaiU  {cAcmm),  which  again  are  kept  in  place  by  pieces  of  scant- 
ling termed  side-rails,  the  whole  l>elng  Drmly  lashed  to  each  other 
and  to  the  boats  by  cords.  The  width  of  roadww  is  ekvcu  feet. 
A  bridge  of  this  construction  and  dimeosloiu  has  twen  found 
to  be  amply  strong  to  sustain  any  wright  wbinh  will  ba  likely 
to  be  brought  on  it  in  service. 

The  pontons  with  their  appurtenances  are  carried  on  wagons 
which  jbUow  In  the  train  of  the  army. 

Boats  of  corrugated  Iron,  being  lighter  than  those  of  wood, 
have  also  been  employed. 

Colonel  Blanchanl's  pontons,  used  in  the  English  service,  are 
made  of  tin-plate,  22  feet  long,  2^  feet  in  diameter,  wlt^  liemi- 
spherical  ends,  and  divided  by  several  longltiidlnal  and  trans- 
verse partitions  to  act  as  braces  and  prevent  their  sinking  IT 
pierced  by  a  shot  or  by  accident. 

Colonel  Pasley's  copper  ponton  is  also  used  In  the  same  ser- 
vice. It  Is  In  tile  form  of  a  decked  canoe,  22  feet  long,  2  feet  8 
inches  In  width  and  depth.  It  has  a  timber  frame  covered  with 
sheet-copper.  The  ponton  Is  formed  of  tvo  equal  parts,  which 
are  locked  together  for  use  and  dislocated  for  transportation. 
Each  half  has  also  divisional  dlaphragnis,  which  prevent  its 
slnlting  if  one  chamber  be  pierced  ImIow  the  water-line.  Bmall 
pnmps  are  prorided  for  dueharglng  wiier  to  keep  a  ponton 
afloat  In  an  emergency. 

The  system  adopted  is  to  make  up  the  bridge  In  a  series  of 
rafts,  eiich  of  which  consists  of  two  pontons  united  by  the  balks 
or  Joists  so  as  to  be  a)>out  twelve  feet  apart,  the  ends  of  the 
balks  resting  on  ft«mes  -lying  longitudinally  upon  and  isshod  to 
the  pontons.  The  rafts  are  then  floated  into  position,  moored 
and  united  by  balks,  which  form  them  into  a  continuous  bridge 
frame,  which  supports  the  ckessts,  or  planking. 

The  complement  of  men  Is  1  non-commissioned  officer  and  6 
privates  to  a  p^r  of  pontons.  The  time  occupied  under  bvor- 
able  circumstances  is  15  minutes  to  unload  and  form  the  raft, 
and  another  16  minutes  to  put  all  the  rafts  together  ready  for 
the  passage  of  troops. 

Kfiyitif-bTidgt  la  merely  a  boat  which,  being  nude  fiwt  to  a 
cable  attached  to  an  anonor  ap  Btiesm,  !■  propelled  ■cross  by 


the  aeUon  or  tbe  cnrtent  agalut  Its  dde,  Iti  kead  betas  kept  ta 
the  proper  direction  by  an  oar ;  for  this  porposa  tee  cabls 
■hoold  be  about  I4  times  the  width  of  the  river  to  be  crowtd. 
See  HiurAKT  Banwa. 

Po'ny-chaise.  A  lady's  low  chaise,  to  be  drawn 

by  a  pony  or  two. 

POKny-an'gine.  A  locunotive-engiQe  kept  at  a 
railroad  station  for  moving  cars  and  making  up  traiuit. 

Pool'er.  A  stick  for  stirring  the  vats  of  a  tau- 
neiy. 

Poop.  1.  {Shipbuilding.)  a.  The  aftermost, 
highest  part  of  the  hull. 

b.  A  deck  over  the  after  part  of  a  spar-deck,  abaft 
the  mizzen. 

2.  The  roof  truss. 

Poop-oab'in.  {l^i^iUiMg.)  The  apartment 
in  a  poop. 

Poop-lan'tem.  {Nautical.)  A  lantern  carried 
on  the  taffrail  at  night  to  indicate  a  flag-ship  or  act 
aa  a  signal  when  a  ship  is  moored  bow  and  stem. 

PoplilL  {Fairic.)  A  stuff  having  a  silken  warp 
and  woolen  weft,  in  this  respect  resembling  bomba- 
zine. Dublin  has  attained  preeminence  in  this  par- 
ticular branch  of  manufacture,  the  /ru&  poplins 
being  widely  and  favorably  known. 

A  silk  and  worsted  stuff,  watered,  figured,  bro- 
caded, or  tissued.  Originally  an  all-silk  French 
goods.  Irish  poplins  have  a  silk  warp  and  worsted 
weft,  and  in  tne  common  grades  cotton  or  fiax  is 
mi.\ed  with  the  silk. 

Pop'per.  A  domestic  implement  for  popping 
com.  It  is  usually  a  wire  basket,  which  in  held  over 
the  fire  and  shaken  or  revolred  so  as  to  keep  the  com 
moving. 

In  rig.  8878,  the  guuB  cylinder  has  a  lengthened  crank-shaft 

Fig.  SS78. 


Popper  and  Boatttr. 

by  whkh  It  b  turned,  and  a  sleefe-haadle  and  Kteen-plate  for 
accommodaUon  of  the  supportiBg  hand. 


Flg.88T8 


In  Fig.  8879,  the  com  Is  placed  In  a  i^iue  case  reriprocaud 
la  a  gauze  tray  by  a  crank  upon  the  staff. 

Pop'pet.  1.  {Shipbuilding.)  cu  Poi>pets  are 
square  timbers  {shores)  erected  on  the  hUgncays  and 
formiug  a  part  of  the  cradle  on  which  the  vessel  rests 
in  launching.  The  heads  of  the  poppets  are  confined 
by  a  plank  bolted  to  the  bottom  of  tlie  shin,  anil 
their  heels  rest  on  sole-pieces  on  the  upper  sides  of 
the  bilgeways, 

b.  Small  stakes  on  the  gunwale  of  a  boat  to  fom 
rowlocks  and  support  the  wash-strake. 
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2.  One  of  the  heads  of  a  lathe. 

3.  {&£cmr€»gvM.)  A  valve  haviiig  an  axial  stem 
and  reciprocating  rertically  on  its  seat    See  Pdp- 

PBT-VALVE. 

P<^>'pet-heacL  {Turning.')  The  part  of  a  lathe 
which  holds  the  back-center  and  can  be  fixed  to  any 
part  of  the  hed. 

Por'oa-laln.  Potter|r  —  using  the  word  as  ge- 
neric—  made  of  a  material  which  becomes  ritribed 
and  translucent  by  bumiiu;.  The  term  bwmmg  is 
here  used  in  preference  to  oaJ^ng,  as  that  term  is  ap- 
plicable to  the  first  heating  which  converts  the  plas- 
tic clay  into  biscuit. 

The  tests  of  porcelain,  as  contradistinguished  from 
pottery  in  its  specific  sense,  are  the  gh^y  fracture, 
its  clear  ringing  sound  when  stmck,  the  homoigene- 
ity  of  its  outer  and  inner  coat,  its  resistance  to  tire, 
watiT,  and  all  ecids  but  flnorhydric 

PomUln  la  Mid  Co  twre  bwn  InTsnted  In  China  &e  ronrtb 
vmtaij  A.  v.   Tbe  atum  U  derived  from  porcdIaMa  [Portu- 
giWM),  a  fliw  whlta  aluU  wbicli  mm  hald  to  r«Mmble  the  wan. 
The  pottar'i  wheal  in  ehown  among  the  very  earUeet  of  the 
SKypUaa  muni  palaUngi.  la 
more  than  one  Inatunce  the  wheel 
ti  ehown  aa  being  used  in  the 
moidinK  of  "i^f  trow  elay . 
Porcelain  ,aa  well  aa  other  klnda 
'  of  earthenware,  la  found  in  the 
Egyptian  tombs-  One  green  por- 
cvJaln  jar  ban  bicroglyphlrH  which 
define  it  aa  Kgj'ptian.  Other  vaaea 
from  Thebw,Sftkkuah,aud  Obi- 
•eh  are  evidently  Chinew,  and  In- 
dicate the  commeretaJ  aeqaalnt* 
ance  of  the  two  people*. 
Two  of  theae    Dottlef  were 
'.  brought  to  England  bj  Itr.  Raw- 
',  llnRoo,  anoUier  wa«  found  In  a 
i  preTioiuly  unopened  tomb,  and 
othen  are  In  RuropeaA  mueenma. 
The;  are  of  a  rather  inferior 
1  artfcleof  porcelain,  and  probably 
-»  contained,  a  drug,  perftuna,  or 
Kiifph,Ae  Cr tat  ire  S^tirit  of  dye  when  imported. 
tkr  Eifpliliia,makiitg  Man      Many  blue  porcelain  emblems 
on  the  Alter'i  Whetlfivm  and  tmagn  are  In  the  Abbott 
dag.  Eu'ptlan  Uolkctloo,  Hew  York. 

Many  of  the  cnpa  and  van*  dls- 
coreied  at  Thebes  are  elegant  In  form,  proportlon,8ad  coloring, 
and  are  deeply  rltrtfled  In  burning. 

The  porcelain  of  China  is  believed  to  have  been  known  to  the 
Hoinane  under  the  name  of  munhtTia  nua  or  murrta  vtua.  al- 
though they  had  tm  Idea  of  lt«  mode  of  Ibnnatlon.  It  wna  flnt 
introdocea  Dj  Pompey,  who  dedicated  caps  of  Oils  kind  to  Ju- 
icier CapltcdbHU.  They  ate  mentioned  Iqr  PUiv,  MarlU,  sal 

Fig.  8881. 


Cbintue  Jlotlln, 

others.   Pliny's  guess  at  the  way  in  which  they  an  formed,  "a 
subxtance  formed  by  a  moisture  thickened  tn  the  earth  by 
heat,''  shows  that  they  were  not  glans.   The  latter  waa  no  noT- 
rity  In  the  time  of  Pliny.   See  Olash. 
Oriental  porceUn  waa  Imported  into  Europe  bj  tbe  Portu- 


guese In  the  beginning  of  the  sixteenth  century  ;  but  this  waa 
not  tbe  flrsi  of  the  trade,  though  perhaps  the  first  Important 
ventui*  In  the  way  of  porcelain  merchandlptng.  Barly  Is  the 
fUleenth  ccnturv,  the  French  king,  Charles  VII.,  had  pieces  in 
his  collection ;  In  148T,  Lorenzo  de  Medici  received  several  valu- 
able porcelain  vases  from  the  Sultan  of  Kgypt.  The  Marchese 
Campori  of  Uodena  dCee  a  letter,  written  In  156T ,  referrlDg  to 
Bernardo  Camlglani  as  the  retUseoverer  of  the  art  of  making  . 
porcelain.  This  was  more  than  a  centnry  before  Biittkber, 
who  was,  however,  an  original  (not  first)  discoverar. 

ThelacidentwhicbdirectedBotdcher'sattention  to  tbe  subject 
was  observing  the  contents  of  some  crucibles  In  which  some 
alchemical  preparaUons  had  been  heated.  This  was  noticed  to 
resemble  porcelain,  which  then  was  a  curiosity  and  of  great 
value.  The  material  which  gave  the  peculiar  character  to  the 
compound  was  ascertained  to  be  a  fine  white  clay,  found  on  the 
rocul  near  Aue,  which  was  excessively  tenacious  and  clammy, 
but  capable  when  dry  of  being  reduced  to  a  verj'  Bne  powder, 
lo  that  it  had  been  used  fbr  tuu-powder  and  went  by  toe  name 
of"  Schuorr'a  wblt«  earth."  It  proved  to  be  kaolin. 

Tbe  French  poreebdn  works  wen  first  eatabUslied  at  St. 
Cloud.  In  1695,  by  Louis  XIV. ;  at  VlDcenoes,  1T40 ;  removed 
to  Etevrea,  178(1. 

The  Meissen  Saxony,  porcelain  manufkctory  was  established 
by  Augustus  II.,  Elector  of  i^xony,in  ITIO.  Buttk-her  Invented 
the  hard  paste  In  1706;  the  red  ware  like  jasper.  In  1711;  white 

rcelain,  In  1709 ;  the  perfect,  wUte  kind,  In  1715.  lie  died 
1719.  Hiroldt  introduced  gilding  and  painting  Id  1720 ; 
modeled  groape,  in  1731 ;  porcelain  made  in  Bnj^and,  at  Bow, 
In  1608.    Wedgwood  ware  was  flnt  patented,  17ta. 

PmccUId  n>ay  be  distinguished  fh>m  the  coarser  earthenware 
as  a  pottery  which  Is  floe  grained,  compact,  very  hard,  and 
somewhat  translucld.  The  latter  quality  is  derived  from  Its 
poxtlal  vltrlflcatlon.   It  has  various  colors. 

Porcelain  is  divided  Into  hard  and  tender.  The  fbrtner  is 
made  In  Oermany  and  in  Asia,  and  the  latter  is  held  to  hiclude 
the  Ironstone  china  and  similar  ware,  so  heavily  manufactured 
In  England.  Kaolin  Is  the  principal  Ingredient,  mixed  with  a 
peculiar  mineral,  ng  related  elsewhere  in  this  article  in  a  report 
of  the  French  euilwary  who  went  to  China  to  dLicover  the  se- 
cret of  tbe  manuAictnre.    Its  glaie  is  earthy  and  non-metollic. 

Tender  pOTcelaln,  on  the  contrary, consists  of  a  vitreous  IHt, 
which  is  tendered  opaque  and  less  fusible  by  mixture  with  a 
calcareous  or  manihy  clay.  Itp  glaie  is  an  artificial  glass  com- 
posed of  lead,  sHIra,  and  an  alkali.  This  porcelain  would  melt 
at  the  heat  wlilrh  the  other  requires  to  bum  it. 

It  is  held  to  ocrupy  a  plHce  between  U>e  bard  porcplain  and 
fine  stone  ware.  It  diners  team  the  first  in  the  ftinbllUy  of  Its 
paste,  and  Its  metallic  glsie,  and  ftau  tbe  second  In  its  ban*- 
parency  and  stronger  glase. 

The  iDformation  gathered  from  the  French  emtasaij  wbo  went 
to  China  to  spy  out  the  process  is  published  by  the  BojtX 
Academy  of  Paris,  and  Is  In  substance  as  tbllows :  — 

There  are  three  materials  employed  In  (brmlng  the  body  of 
the  ware,  but  all  the  Uiree  are  never  used  at  once. 

The  first  Is  called  peUmtst.  It  contains  scattered  ridnlng  pnw 
tides.  Is  line  grained,  and  is  quarried  fKini  certain  rocks.  It  )i 
tirepared  for  use  by  first  breaking  it  with  hammen,  then  grind- 
lag  It  ta  moftan  with  iron  pestles,  and,  lastly,  it  Is  washed  over, 
taking  onlv  the  white  ereamy  matter  which  floats  on  the  sur- 
face, which,  after  bring  dried  and  pressed  Into  small  rakes,  Is 
fit  for  nse  . 

The  second  material  la  called  moIin,  and  appears  to  be  por> 
celain  clay,  namely,  that  which  tesulta  fWim  tbe  di-rom  position 
I  of  fUdspar.   It  is  described  as  orcurrlng  in  lumps  In  the  clefts 
i  of  monntalns,  covered  with  a  reddish  earth.   It  is  prepared  for 
I  use  exactly  in  the  same  manner  as  tbe  pettmtst. 
I    The  ttiird  material  is  called  AoofA^.  It  Is  u^ed  Instead  of  kao- 
lin. Ithasaemooth, soapy  feel, and  nodoubtiseitbeTsteatite  or 
soapstone  or  anlmatollte.    It  Is  prepared  In  the  same  maotmr 
ns  the  preceding.    Porcelain  made  with  this  latter  Is  much 
dearer  than  that  made  «4th  kaoHn.    It  baa  an  exceedingly  fine 
Itialn,  and  is  rery  light,  but  at  the  same  time  more  ftaiJle,  and 
It  Is  not  easy  to  hit  on  the  precise  degree  of  beat  that  snita  It. 
For  the  fineot  porcelain,  four  parts  of  hoachA  are  added  to  one 
\  of  petuntse.  someHmes  tbe  body  of  the  ware  Is  nude  with  ki^ 
'  olin ;  and  then  the  arUcle.  when  dry.  Is  dipped  In  the  hoaclrf, 
I  brought  to  the  consistency  of  cream;  what  adheres  fbmisathln 
layer.on  which,  when  dry,  are  laid  tbe  colors  and  the  glasc ;  and 
I  thus  a  porceiyn  liner  Oian  the  eommoo  is  obtained'  Iloachi  is 
'  also  Isdd  with  a  pencil,  bcfhre  glaring,  on  those  peru  of  the  com- 
mon porcelain  that  aia  Inteaaed  (o  nave  an  lvor}--wblte  tok^. 
For  tbe  fine  kacriln  poreelalna,  eqnal  parts  of  that  substance 
'  and  of  petuntse  an  employad  !  Ibr  uw  k>ss  fine,  two  parts  of  the 
'  fbrmer  and  three  of  the  latter.    The  Ingredients  bring  put  to- 
gether In  due  proportions,  tbe  mass  Is  careftally  tempered  and 
I  kneaded  by  band,  and  then  tbe  ware  Is  wrought  on  the  wheel, 
or  for  artlelea  of  Irregular  figure,  which  cannot  be  thus  fbnned. 
Is  made  by  pressing  the  composition  Into  molds  and  then  unit- 
ing the  several  plecw      molrt  elay.    The  piece,  bdng  tbrmed, 
I  Is  very  carefully  dried,  and  is  then  covered  with  thejtlaie.  Tbe 
'  white  Roni-trausparent  glaae  Is  thus  prepared :   Tlie  whitest 
I  petuntse  with  green  ^pots  is  pulverlasd  and  washed  over,  as 
I  already  described ;  and  to  one  hundmt  partu  of  the  cream  thus 
!  obtained  is  added  one  part  of  du-kao  (Dumt  alom  or  parbapa 
'  gyptuni)  prcvhiniiiy  puiveri»«l.    A  eanstle  potash  lye  Is  also 
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prepared,  into  irhlcb  e/u-kao  is  etlrred.  and  the  cream  thu>  pro- 
duced li  collected.  The  two  creaum  are  then  uiUed  toi^thrr  In 
the  proporlloD  of  Icq  measurra  of  the  former  to  one  of  the  lat- 
ter. This  compoBlCion  It  \i  vrhlch  gives  to  porcelain  glaae  lt« 
whitf  DeM  and  luater. 

A  brown  glaiu  la  made  of  coimnon  yellow  claj  washed  OTcr 
and  brought  to  the  cousliiU'nce  of  cream  aad  then  mixed  with 
the  former  giaie.  If  the  browu  glaie  U  not  to  rover  the  whole 
of  the  ^urfiice,  wet  paper  fa  laid  on  the  reserved  (nrts,  whirh, 
after  the  giaxe  haa  beta  put  on  and  has  cettaed  to  be  tluid,  la 
nmoTed,  and  such  bUnlt  parts  are  then  painted  in  coiors  and 
covered  with  the  common  white  glaxo. 

When  tho  glaa-  In  thorougbiy  dry,  the  ware  In  put  Into  the 
furnace  for  the  flnt  time,  whence  it  appuari  that  the  wore  la 
never  in  the  state  of  btKult,  —  a  circunistance  In  which  the 
pmccwi  materially  diffcn  from  that  adopted  by  the  European 
manufacturers,  who  put  on  the  giue  after  the  flret  firing  of 
the  ware. 

The  Hui  uxed  with  thow  colors  that  are  laid  on  over  the  glaw 
la  ma>li-  of  qiiarti, calcined  and  pui*erlied,and  then  mixed  with 
ceruw  in  the  proportion  of  one  of  quartt  to  two  of  ceruse, 

Ked  'u  given  by  pproxiileofiron,  produced  by  calcining  given 
Tltriot  :  and  a  finer  red  ia  tnadc  of  copper,  but  the  particular 
proceea  Is  kept  secrttt. 

The  enamt'l  eolora  are  tempered  to  tlie  proper  consliitence  br 
a  Roiution  of  glue,  exmpt  thoHe  into  the  composition  of  which 
the  cenue  ent<T(i ;  these  latter  oro  temirered  only  with  water. 

PeiuHtsf  and  jbio/i'n  (Ch<ne««  names  J  are  tmtb  derived  from 
feidfipar,  which  connlnie  of  silica,  alumina,  and  potaiih.  Kaolin 
coni^istK  of  dpcompoM-d  feldnpar.  and  petuntse  is  the  powder  of 
wndecompoivd  feliispar.  The  radlral  dilTerence  seenu  to  bo 
that  by  decomposition  and  exponurc  to  the  air  the  kaolin  haa 
acquired  plasticity,  luu  become  a  <Uty,  Thiit  being  the  cane,  it 
is  easy  to  eouDvive  tile  proprii-ly  of  keeping  the  prepared  clay 
in  a  condition  to  improve  by  exposure  and  age,  before  working 
It.  Marco  Polo,  who  wan  jVom  1274  to  12&1  in  the  service  of 
Kubiai  Khan,  the  Conqueror  of  China,  stales  that  the  heaps 
of  porrelaln  clay  were  exposed  in  China  for  thirty  to  forty  years 
Iiefore  uslne ;  so  that  men  gathered  the  materials  for  their 
chiidien  and  gianilrhlldren. 

The  other  material  mentioned  Is  hoach^,  and  probably,  as 
the  P^rc  d'Eotrecolles  remarks,  is  atoatite;  which  Is  a  com- 
pound of  silica  and  oiaguatia 

We  cannot  go  into  all  the  particulars  of  the  history  of  the 
art,  nor  describe  the  Ingredients  and  rompo>>ltion-i  of  the  porco 
lalns  of  China,  Dresden,  Sevres,  Berlin,  Vienna,  Bohemia,  but 
must  refer  our  reader*  to  Birch's  "  nistorYof  Ancient  Pottery  " 
(1866);  Marryat's  "  History  of  Pottery  and  Porcelain,  Mediuvol 
and  Modern"  (ISGT);  and  Brognlart's  "  Arts C Aram iques." 

Por'ce-lain-cem'ent.  Stir  plaxter  of  Paris  into 
a  thick  aulution  ofKinn-ambic  ;  aiiply  with  a  brush. 

For'ce-laln-elld'ing.  Poicelain  is  giMed  with 
B  maxma  of  gold,  quicksilver,  aod  flux,  thinned 
with  ttiriieutiiie  and  oil,  like  paint,  and  laid  on  with 
a  bruali.  A  Btfincil-plate  and  powdi'rod  cliarcoal  may 
"be  used  to  dulineate  the  design  upon  an  adhesive 
surface  siiread  upon  the  ware.  Tiie  black  magma 
turns  to  a  dead  gold  color  by  firing  as  the  volatile 
ingred  ii'iitsaresublimed, 


«!■  8883. 


Porcelain- Oven. 


and  the  brightness  of  gold 
is  obtained  by  bumish- 

Por'oe-laln-milL  An 

arrangement  of  vata  for 
the  mixing  and  decanta- 
tioD  of  slip,  straining  aiid 
feeding  it  to  the  grinder, 
which  consists  of  a  run- 
ner and  bed-stone  of 
chert  (homstone),  by 
which  the  feldspar  and 
flint  are  reduced  to  an 
im])al[)abla  and  creamy 
consistence. 

Por '  oe-laln  -ov'en. 
The  porcelain -oven  (Fig. 
38S'2)  is  built  in  three 
stages,  a  b  c;  the  coni- 
ciil  to))  lias  an  opening 
which  serves  as  the  chim- 
ney. The  lower  stages 
a  b  are  used  for  "strong 
firing"  the  porcelain, 
while  the  upper  stage  c, 
called  the  howell,  croum, 


or  coicl,  serves  for  "raw  burning."  Each  of  the 
lower  stages  is  provided  with  tireplaceR  e  r  and  ash- 
pits / /,  the  openings  of  which  are  elo8«*d  while  burn- 
ing. The  fuel  (wood)  is  introduced  through  the 
o|i6ning3  g  g,  and  o]>enings  k  h  jiermit  the  circula- 
tion of  the  hot  gases  through  the  oven  ;  i  is  the 
entrance -door. 

Por'ce-lain-pa'por.  A  kind  of  French  glazed, 
fanry  pajior.    Figun^d,  painted,  or  gilt. 

Pbr'ce-laln-plc'ture- '  A  kind  of  phot4^raphic 
picture  in  which  a  jxMitive  ia  produced  upon  a  uiilky 
or  semi-translucent  gloss.  The  coUodio-diltiridf 
jiroccss  is  frequently  adopted,  which  Bee. 

Por'ce-laln-pTint'liig.  The  transferring  of  nn 
impression  of  an  engraving  to  porcelain  in  the  bi^ 
cuit  or  the  glazed  condition.  Tlie  former  is  called 
prets-priniing :  the  latter,  bat-printing. 

In  press-priiUiTUf,  the  engraving  is  veiy  heavy,  is 
taken  on  poUery-tumie  paper,  transferred  to  the  bis- 
cuit by  rubbing  with  soajied  flannel  and  then  a  roll  of 
flannel ;  the  papor  is  then  damped  ofl*,  and  the  oil  of 
the  ink  driven  off  by  heating  the  biscuit  in  a  hard- 
ening-kiln,  previous  to  glazing. 

In  hal-printing,  the  lines  of  the  engraving  are 
more  delicate.  The  impression  is  taken  in  liiise<:d- 
oil  on  a  slab  of  damp  glue,  and  transferred  from 
thence  to  the  glazed  ware.  Color  is  then  dusted  on 
to  the  oil,  and  the  wai'e  is  fired  in  an  enamel  kiln. 

Printing  on  porcelain,  or  the  transferring  of 

firinted  inipressions  to  biscuU,  was  introdui:ed  by 
)r.  Wale  of  Worcester  about  1751.    The  l*m.>«iaiis 
refer  the  discovery  of  the  process  to  the  year  1757. 

Porch.  {ArcJiitcdure.)  A  covered  entrance  to  a 
building.    With  a  row  of  columns  it  is  a  portico. 

Porch-poat  Sup-port'.  A  casting  placed  be- 
tween the  foot  of  a  post  and  the  floor  of  a  porch  to 
prevent  decay  of  the  two  at  that  point. 

Por'ou-pine.  {Fiber.)  A  heckling  apparatus 
for  flax  ;  or  a  cylindrical  heckle  for  worated  yam. 

Por'phy-li-Ba'tlon.  A  mode  of  grinding  sub- 
stances by  a  muUer  upon  a  slab.  Porphyry,  from  its 
extreme  hardness,  is  eminently  suitable,  and  has 
given  it«  name  to  the  process. 

Triturating  mortars  of  porphyrj',  29  inches  in  diam- 
eter, have  been  made  in  Franco,  but  are  very  expen- 
sive, owing  to  the  difflculty  of  working  the  materiaL 
See  Akbastra  ;  Mortar  ;  Ore-mill. 

Por'phy-ry.  1.  A  rock  having  a  hard  base,  usu- 
ally feldspathic,  through  which  crystals  of  feldspar 
are  disseminated, 

2.  Also,  among  stone-cutters,  a  hard  and  valuable 
description  of  marble.  There  are  varieties  of  red, 
green,  and  gray  colors. 

Port.  1.  {ShipbuUding.)  a.  A  framed  opening  in 
a  ship's  side  through  which  a  gun  is  fired,  a  hnwser 
passed  out,  or  cargo  ]«ssed  in  or  out.  They  are 
Known  as  (Tun-ports,  ^/lo^-ports,  cun;o-ports,  etc, 
and  are  clo,sed  by  skuUers  or  Zttis. 
Jtovj-ports  are  for  sweeps. 

The  aft  and  forward  ports  are  known  as  Mem^ 
quarter,  or  bridle  ports ;  also  as  cAose-ports,  itern- 
chase  ports,  etc. 

A  A^//-port  is  one  hinged  to  the  sill  of  the  port 
and  closing  the  latter  up  to  the  line  of  metal  of  the 
gun. 

A  lighl-port  is  an  opening  provided  with  a  glazed 
lid  or  aide-light.  A  water-tight  shutter  over  the 
side-lighi  is  called  a  dead-light,  and  is  used  in  stormy 
weather. 

An  atr-port  is  an  ojiening  through  the  side  below 
decks  for  ventilation. 

2.  (NaiUical.)  The  left  side  of  a  vessel  to  a  per- 
son standing  on  deck  and  facing  toward  the  bows. 
It  was  formerly  called  larboard. 
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3.  {Stmvi-enifiw  and  Hydraulics.)  A  steam  open- 
ing. An  aperture  for  the  passage  of  a  fluid  ;  as,  ft 
A^am-port,  )rff-/cr-port,  gas-\>ort. 

The  entering  port  for  live  steam  is  the  inlet  or  i»< 
dudion  port ;  ttie  port  of  departure  is  the  outlet, 
eduaion,  or  etAautt  port 

4.  (Hameas.)  The  curve  in  the  mouth-piece  of 
some  bridle-bits. 

Port-bit  {Harness.)  A  general  nanie  for  all  bits 
having  a  poH  mouth-piece. 

Pcnt'a-bla  Boat.  One  adapted  for  being  re- 
duced to  a  small  compass  for  land  transporbition. 
Vitfious  devices  ot  this  kind  have  become  the  sub- 
ject of  patents.    See  Folding-boat. 

One  fonn  has  diagonal  thwarts  and  ribs  pivoted  at 
their  centers  by  upright  standards  and  having 
hinge -joints  at  their  ends ;  it  is  longitudinal, 
strengthened  by  two  pieces  one  atwve  and  one, 
corresponding  to  a  keelson,  below ;  the  frame  is 
covered  with  water-proof  material,  and  may  be  fold- 
ed np  so  as  to  occupy  a  space  not  exceeding  the 
length  of  the  ribs.  In  another,  the  longitudinal 
pieces  are  hinged,  admitting  of  being  folded ;  the 
transverse  pieces  are  scarfed  together  and  secured  by 
bands  and  quoins  so  as  to  be  readily  disunited.  The 
floor  and  sides  may  be  of  plank,  or  tlie  frame  may  be 
covered  with  canvas  so  laced  as  to  be  quickly  ap- 
plied and  removed.  ' 

The  frame  of  a  third  form  has  an  inner  and  outer 
keel,  to  the  fonner  of  which  a  folding  wing  on  roch 
ode  is  hinged  ;  two  iron  rods  mnniug  from  end  to 
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Itoofimii  BoiUr  and  Fimuu*. 


end  are  pivoted  so  thut  they  can  be  brought  near 
together.  The  middle  rib,  seat,  and  cross-bar  are 
turned  upon  a  tdvoted  standard  until  parallel  with 
the  keel,  and  the  wings  folded  in  upon  thera.  The 
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frame  has  a  flexible  covering.  See  also  FoLDINO* 
BOAT;  BL'OGY-BOAT;  I'OSTON  ;  Canok. 

Port'a-ble  Boil'er  and  Fnr'nace.  A  furnace 
on  wheels  for  paving  or  rooting  purposes,  to  heat  the 
tar  or  other  materiu.  In  the  example,  the  furnace, 
boiler,  and  other  incidentals  are  mounted  on  a  spring 
dray  for  convenient  transportation. 

Fig.  3884  is  an  agricultural  furnace  for  cooking 
feed  for  stock. 

PcHTt'a-ble  Der'Tiok.  One  for  stacking  hay  in 

Fig.  3886. 


tlie  field,  loading  stone  in  a  quarry,  or  in  other  situ- 
ations where  it  may  ret^uire  to  l>c  occasionally  moved. 
In  the  example,  the  hoist- 
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ing-rope  has  anat^ustable 
block  which  comes  in  con- 
tart  with  the  trip-lever 
when  the  load  is  at  the 
proper  elevation.  The 
tripping  of  the  lever  al- 
lows the  swinging  around 
of  the  derrick. 

Port'a-ble  Fence. 
{Htisbandrif. )  One  which 
maybe  shifted  as  conven- 
ience may  require. 

In  Fig.  3886,  the  string- 
pieces  have  eyes  which 
engage  hooks  on  the  posts. 

In  Fig.  3887,  one  brace 
is  pivoted  to  the  other, 
and  the  latter  to  the  peat. 


Fig.  8SS6. 
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Shifiimg-I^itul  Fernet. 


In  Fig.  8888,  the  posts  and  braces  are  framed  into 
the  sills,  and  tlie  parts  secured  by  keys  and  wedges, 
withoQt  nails. 

Fig.  8887. 
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Ante  Kith  Sa-Pieee. 


Figs.  3889  and  3690  an  picket-panels,  interlock- 
ing at  the  eiicU.   The  latter  has  also  a  brace-piece. 
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Aiken's  FortabU  Blatt-Funtaet. 


Fig.  3892  is  an  aiipamtus  for  boiling  stock  feed, 
tar,  OT  what  uot.  It  is  inndtt  wholly  o(  cast-iron, 
and  the  kettle  is  made  to  fit  into  a  recess  dim'tly 
oTer  the  fire,  the  whole  being  so  constructed  that  the 
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P<uf  a-ble  Far'naoe.  Aiken's  portable  bhist- 
fnrnace  is  in  three  parts,  all  made-  out  of  the 


ns.a89o. 


PSekt-Worm  Rnre. 


black-lead  melting-pots  used  by  goldsmiths.  The 
lower  piece  c  is  the  bottom  of  one  of  these  pots,  cut 
off  80  low  as  only  to  have  a  cavity  about  an  inch 
deep,  and  ground  smooth  above  and  below.  The 
Tiiiildle  piece  or  fireplace  a  is  a  larger  portion  of  a 
similar  pot,  with  a  navity  about  6  inches  dfM-p,  meas- 
uring 7h  inclie»  over  tlio  top,  and  being  perforated 
with  6  blast-holea.  Au  upper  pot  of  the  name  dimen< 
rions  as  the  lower  one  is  added  to  confine  the  heat 
and  protect  the  eyes  from 
the  glare.  A  hole  allows 
the  exit  of  the  flame  and 
smoke.  An  iron  handle 
is  provided  for  unship- 
ping the  top  section 
when  the  crucible  is  to 
be  removed.  The  bel- 
lows are  fixed  to  a  heavy 
stool,  the  nozzle  is  re- 
ceived into  a  hole  in  the 

Eot  e,  which  conducts  the 
last  into  the  cavity. 
The  furnace  is  Buitalitc 
for  a  laboratory  and  for 
metnlhugicoperationson 
a  small  scale. 


Portable  KtUU  and  fhmart. 

products  of  combustion  are  made  to  act  more 
equally  on  the  bottom  and  sidts  of  the  kettle, 
whieh  is  accomplished  by  a  peculiar  arrangement 
of  horizontnl  partition-plates  forming  flues. 

Port'a-ble  PrwB.  This  niajr  be  any  one  among 
many  of  the  different  mechanical  constructions. 
Placing  a  press  on  wheels  may  be  said  to  constitute 
it  a  portable  press,  but  the  necessities  of  the  cose 
sometimes  require  peculiarities  of  construction. 

fn  the  example  Hhnwn,  the  praw  it,  on  wheela.  The  hind 
wb«eU  are  sunk  Into  plb>,  throwtng  up  the  forward  end  m  that 
draft  suiniaU  n».y  work  the  Bweep  below  the  fore  esd,  upon 


PoruMt  BaHng-Pnst. 
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Portable  Pumpt. 


whieb  la  pl«e«d  the  oapctan  oa  which  wlndi  th«  rope  by  which 
tha  IdgRlw  an  worked. 

The  Kbatment  head  nf  the  praes-bos  b  wtjixiUble.  When 
openUng  u  &  beater,  ^lo  follower  U  opemted  by  toRgle^nne 
/  I'.  The  nmu  dmwn  up  by  a  cord,  which  to  tripped  from 
Ita  pulley  to  allow  the  Mid  Knaa  to  deocond-  For  rompleting 
the  preesui*.  addltioDal  toRKle-Mnnii  L  L'  tm  bron^ht  in  op- 
eratlon.  Both  pair*  of  togKleHUnum  operated  bv«  Nngle  rope 
in  thli  latter  openUIon.  The  lids  of  the  bos  are  tMlanred  by 


welghta  to  mdst  In  thdr  opening.  The  pamgee  in  the  headi 
for  inbradoction  of  the  boopa  are  tecewed  beneath  lo  permit 
tbejMflageof  thearmoT  the  opcmtor,  and  the  box  bottom  b 
groored  to  guMe  the  boopa  from  dda  to  dde  beneath  the  bale. 

Pott'a-ble  Pump.  One  foruaeinanemergeBcy, 
or  fur  wateriug  ganlens  or  emptying  cisterns  f»r 

Baddeley'a  {A,  Fig.  8SH)  la  <t  cmnUned  ractlon  and  force 

pump,  dedgned  for  frri^Ung  and  manuring  purpoaee.  It  may 
'  at«o  b«  need  a»  a  fir»«ngine.  It  t>  monnted  on  a  eanlaice,  and 
,  la  open  ted  by  meani  <rfa  brake  a.   An  alr-cbaoiber  b  raablee 

a  conUnuoua  itream  lo  be  thrown. 
Fully  ud  Reece'M  pump  ( B)  U  deaigned  for  transferring  Uqnlda 

from  caaka,  etc.  For  this  purpoae,  it  la  proTided  with  a  conical 
'  aleeve  a  entering  the  bung-hole  and  aecured  by  a  Flunp4«n>w. 
I  It  la  operated  by  a  crank  which  causes  two  reciprocaUoiia  of  the 
I  piston  at  each  rerolntlon  by  meana  of  the  pitman  b,  which 

haa  Hlldlug-boxea  c  d  working  in  alou  of  the  arms  of  the  jlosh- 

Port'a-ble  Rail 'way.  {CiHl  Enginceriiuj.)  One 
BO  coiistriKrted  as  to  tte  taken  apart  for  trHnH]K>rtation 
and  i-elaid  at  the  different  points  where  a  tfjuporary 
travk  uiay  be  required  for  bringing  or  removing 
earth  or  other  materiala  dnrtng  ths  progress  of  a 
work. 

Peteler's  la  composed  of  aecHons,  each  20  feet  long,  the  imlla 
being  of  wood,  faced  on  top  with  iron  and  united  by  ties  mor- 
tised  therdn.  The  ends  of  the  Mctions  may  be  united  by  bolt, 
mortlBp,  and  tenon  attachment,  or  by  bookii  and  eyei. 

Light  can  capable  of  holding  from  one  half  lo  one  cubic  yard 
of  eartii,  and  of  form  adapted  to  therciinirenieDt«of  the  ground 
or  material  to  be  moved,  are  UHed  in  connection  with  tlie  roed. 

t*ortable  railroads  have  flrequently  been  made  for  temporary 
purposes,  such  as  the  couTeyance  oflocomotiTes.carSietc.nrom 
shops  to  the  permanent  way  of  a  railway  ;  al*0  for  CUT}  ing 
and  dumping  earth ,  gTavel ,  or  stone  for  BUings,  embankments, 
baclilug  of  wDarf.  for  ballast  and  tbr  freight. 

Pela^r's  organixed  arrangement  of  detached  sections,  turn- 
out, fTogs,  supporting  trestles,  bridges,  croulugs.  and  turn- tables, 
patent(3  September  4,  1S66,  has  beien  utiliied  in  some  caaes 
whei«  the  dlutance  is  not  great,  and  found  more  economical  than 
cart«. 

Porfa-ble  Steam-en'gina  A  steam-engine 
attached  to  a  boiler  and  capable  of  easy  tmiis[>orta- 
tion.  It  is  generally  adapted  for  out-door  work. 
Locomotives  and  traotion-enginra  are,  strictly  speak- 
ing, portable  engines,  but  are  not  generally  relerred 
to  by  that  name.  .  See  Locomotive  ;  Traction- 
ENOINE. 

Fig.  S895  abowa  a  Ibrm  of  portable  engine  much  used  in  the 
West.  The  engine  la  serured  to  a  hollow  eyllndrleal  Iwd-plate, 
whieb  In  turn  reetain  aaddles  on  tlie  bcdler.  The  ot^t  ofttaia 


Fig.  3806. 


Porliibtr  Bn^inr  and  Hiw. 


bad-pfaUe  is  to  nrerent  damage  to  the  engine  or  Ixtiter  due  to 
nnequal  expansion  and  contraction  from  the  eDtet  of  heat. 
The  bed-plate  ia  aim  made  to  serfe  aa  a  ftfd-water  heater  by 
ttte  paaaage  of  cahaiMt  steam  throngh  it  on  the  way  to  the 
BmofcMtack.   The  bolter  ia  of  the  locmnoUve  pattern. 

The  rut  shown  the  engine  at  work  In  the  field  driving  a  port- 
able saw-mil  I. 


with  oval  fire-giate :  b,  fire-box ;  e,  cylinder  of  engine  \  f,  connect- 
ing-rod :  <,  governor:  A. fly-wheel;  i, cold-water  tank, to  wbleh 
isattaehed  the  pump  for  mipplylng  the  boiler;  te,  traveling 
wheel! ;  s.  shaft*  for  two  horssa  abrMst ;  v,  safety-valve. 

B,  In  this  Bgure,  Is  a  arir-movlng  engine  Intended  for  nae 
with  a  thrashing-machine,  but  capable  of  making  abort  Jour- 
neya  over  country  roads  by  ita  own  power  uid  of  being  need  as 


In  Fig.  8R96,  A  Aows  the  Rngllsh  form  of  portable  steam-en-  .  a  traction-engine, 
gine  for  thrashing  and  grinding  giain.grinding  hark,  pumping,      Fig  389T  shows  two  views  of  a  portable  engine  adapted  for 
aawtng  wood,  catting  feed,  ete.   In  tbU,  a  ia  the  tubular  boiler  out-door  wortt,  and  provided  with  draft  attachments  for  honwa 
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fie- 


Tbe  boilen  Mm  of  the 
locomotiTe  pattern, 
witb  nlMin-dome  orer 
tbe  fire-box.  Th« 
a  tuum 'Cylinder  in  theM 
eiiKlnes  li  in  the  bue 
of  the  RID  oka -Mack. 

A  Fig.  3897,  is  pro- 
Tided  witb  k  locking 
brske  attachment  for 
tbe  wheels,  to  preveat 
vlbrsiloQ  wbiJe  the 
machine  it  running. 

The  Baxter  porUble 
engine  la  mountod  on 
topof  an  npright  boil- 
er, and  tbe  cylinder, 
which  i»  also  vertical, 
it  within  tbe  Eteun- 
dome,  whereby  it  ia 
kept  hot,  pTevenUng 
cundcnratloQ  ofatcam 
in  the  cylinder.  In 
l^'lg.  8898,  the  upper 
view  tthowi  the  ar- 
mngement  of  parts  of 
tiie  engine,  while  tbe 
I'lwcrcut  1m  a  Bcciional 
("lew,  Rhowlug  tbe  po- 
-Ition  of  the  cylinder, 
iiiaton,  ateam  'cheet, 
vAjves,  and  valve-rod. 
It  ahowB  aluo  how  the 
interior  of  the  boiler  la 
■■raced,  ao  aa  to  give  It 
Ibe  requlallc itrcogth  ; 
ibc  poaitfon  of  tbe 
'  ifTate  and  combuation- 
;  rbamber,  and  the  pipe 
liy  which  tbe  heat^ 
H-ator  from  the  water- 
bottom  is  forced  into 
tbe  boiler. 

Owing  to  the  Mm- 
^■iratirely  large  dlam- 
F'ter  and  the  placing 
(if  the  cylinder  below 
tbe  top  of  the  boiler, 
tbe  center  of  gravity 
i^f  the  whole  machine 
|ii  brought  down  low, 
tLDd  Bhaklng  of  the 
i-up  Tnmc,  on  which 
the  driving-wheel  la  - 
hung,  la  to  ■  great  ex-  al 
I  ■-■at  prcrented. 
The  beat  leporled 


Fig  3308. 


Eaxtrr  PtrutbU  Emgiu* 


'luiy  of  the  EngUih  portable  atnun-englne  waa  a  T  hone-power 
I.  Dgine  bailt  by  Uoniaby,  in  which  86  pounds  of  coal  were  nMd 
ill  getting  up  ateam  {  the  consumption  waa  8T  pounds  per  hour, 
lieing  6.28  pounda  per  horse-power  per  hour,  and  870  pouuda 
|>er  day  of  10  houra.  Tbe  Baxter  engine  has  been  known  to 
develop  1  horse-power  for  each  3i  pounds  of  coal  per  hour. 

In  Fig,  SS99,  0  d  are  forma  of  portable  enginea  mounted  on 
earriagea  whlc'i  can  be  moved  from  place  to  place.  Tbe  engine 


r  " 

A  B.  En^liik:  C  D,  Ameritan  PorlabU  Engines 


PoTtabU  Enginti  for  varioys  Purposts. 

and  boiler  d  awlveled  on  the  carriage  fbrm  a  comit«rpai«e  for 
the  weight  on  tbe  cimne  b  U  a  cnntractor'a  iDoomottve.  a  li 
adapted  to  holating,  and  c  to  driving  a  pump. 
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Forf  a-ble  Stove.  A  stove  for  army,  emigrant, 
or  Diechanical  uues,  wliich  require  its  removal  anil 
tnnsportRtion.  Such  are  used  by  plumbers,  and  by 
those  who  tollow  the  business  of  roofing  with  paper 
and  bituminous  compouuds,  tar,  etc.  Sn  page  1767. 

The  stoves  are  oT  sheet-iron,  and  adapted  to  heat 
kettles,  caldrons,  or  ovens,  as  the  case  may  be. 

FoT'taL  {Architecture.)  The  arch  over  a  door 
or  gateway  ;  an  entrance,  under  cover. 

Fort-cuIliB,  (Fortification.)  A  frame  of  iron 
or  wooden  bars  sliding  in  grooves,  and  capable  of  be- 
ing lowered  to  close  a  gateway. 

Porte^-gttille'.  (Surgical.)  A  fine  forceps 
forming  a  handle  or  holder  for  a  needle,  having  jaws 
closeil  by  a  sliding  ring,  it  is  also  us«;d  for  passing 
a  ligature  needle  around  an  artery  in  deep-seated 
places,  out  of  the  i-each  of  an  ordinary  tenaculum. 

Porte-bou-gie'.  (Surgical.)  A  silver  canula  for 
conducting  a  bougie  into  the  urethra. 

POTte-daOB-tiqae'.  (Surgical.)  An  instrument 
like  a  porte-crayon  for  applying  a  stick  of  luna- 
caustic  to  a  deep-seated  part. 

Porte-oor'don.  An  instrament  made  in  halves, 
of  whalebone  or  hard  rubber,  with  an  open  loop  in 
front,  which  may  be  closed  by  one  sliaing  on  the 
other ;  it  is  used  for  holding  or  changing  the  po- 
sition of  the  umbilical  cord,  in  obstetrics. 

Pwrte-cray'on.  A  pencil-case.  A  handle  with 
sliding  jaws  to  grasp  a  crayon. 

Porte-meche.  (Surgical.)  A  wire  instrument 
having  a  not.i;h  at  one  end  and  a  button  at  the 
other ;  used  to  carry  a  tent  or  micki  into  deep  ul- 
cers or  fistulous  openings.    See  Probk. 

PoiteHnon-naie'.  A  leathern  pocket-book  Ifor 
holding  money,  etc. 

Poite-^nox'a.  (Sarguxtl.)  An  instrument  with 
a  ring  and  handle,  and  used  for  applying  a  moxa  to 
the  skin. 

Forte-^UBud.  (Surgical.)  An  instrament  for 
carrying  a  ligature  around  the  base  or  pedicle  of  a 
tumor. 

PoTte-pi-«rre'.  (Sargieal.)  A  handle  with  slid- 
ing-jaws  to  hold  a  stick  of  luna-caustic. 

Porte-pol'iah-er.  A  (lentist's  instrument  by 
which  a  polishing  stick  or  slip  is  held  and  applied. 
It  is  like  a  forceps,  and  forms  a  handle  for  the  co- 
rundum-points or  other  abradant. 

For'ter.  1.  (Forging.)  a.  A  long  bar  of  iron  at- 
tached in  continuation  of  the  axis  of  a  heavy  foig- 
ing,  whereby  it  is  gnided  beneith  the  hammer  or 
into  the  fhrnace,  being  suspended  by  chains  from  a 
crane  above.  A  cross  lever  fixed  to  the  porter  is 
the  means  of  rotating  the  forging  beneath  the  liam- 
mer, 

b.  A  smaller  bar  from  whose  end  an  article  is 
foi^d,  as  a  knife-blade,  for  instance. 

2.  (Weaving.)  A  weaver's  term  in  Scotland  for 
twenty  splits  in  plain  work.  In  England  it  is 
called  a  leer.  A  tplU  is  a  detU  of  the  reed,  and 
when  two  threads  go  to  a  split  forty  threads  go  to  a 
porter.  In  England  reeda  are  rated  by  the  number 
of  splits  to  an  inch. 

Forte-sonde.  (Surgical.)  An  instrument  re- 
sembling a  porte-crayon  or  porie-cauMique,  to  intro- 
duce a  style  or  sonde  into  nasal  duct  in  ^ula 
lachrymnlis. 

Port-fire.  A  paper  tube  filled  with  a  composi- 
tion of  niter,  sulphur,  and  mealed  gunpowder ; 
formerly  used  to  fire  guns.  Now  superseded  by  the 
friction -primer  and  gun-lock. 

The  cormnon  port-fire  is  sixteen  inches  long,  and 
is  packed  with  a  composition  which  bnms  at  the 
rate  of  abont  one  inch  per  minute. 

Tlw  ftow  port-fire  consists  of  paper  impregnated 


with  saltpeter  and  rolled  into  a  solid  cylinder  about 
sixteen  inches  long.  It  will  bum  three  or  four 
hours. 

Port-fire*  be  made  by  boiling  sqiure  roda  of  poplar  or 
other  light  porous  ffood  in  a  solutioQ  composed  of  one  quart 
of  water  to  one  pound  of  nitrate  of  lead  for  six  houni.  These 
are  thea  dried  and  aftenrard  boiled  in  spirits  of  turpeutlne. 
One  yard  will  bum  three  boors. 

Port-fire  Cliprper.    A  nippers  for  cutting  off 

the  ends  of  port-iires. 

Port-flange.  (Shipbuilding.)  A  batten  above 
the  port  to  keep  drip  fiom  entering. 

Fort-f  ol'io.  A  case  for  holding  loose  draivings 
or  pajtei's.  That  bhown  has  an  adjustable  back- 
Fig.  8900. 


EzpantibU  Port/ulio. 

piece,  which  may  be  ('xtended  or  contracted  in  such 
a  way  as  to  increase  or  diminish  the  distance  be- 
tween the  side  covers,  and  adjust  them  in  any 
desired  position,  for  the  puri>ose  of  accommodating 
any  number  of  sheets  of  paper.    See  also  Fapzb- 

FlLE. 

Fort-fol'ioHitaiid.    A  piece  of  fumitore  for 

holding  folio«,mu- 

sic-books,  or  en-  ^ig  8901. 

gravings.  In  that 
shown,  the  side 
wings  can  be 
turned  down  and 
ac(ju8ted  at  any 
desired  inclina- 
tion, and  the  port- 
folio opened  with- 
out removing  it 
from  the  stand. 

Port-hole.  1. 
(Shipb7i  tiding.) 
An  embrasure  in 
a  -ship's  side. 

2.  (Steam.)  The 
steam-passage  in- 
to or  from  the  PM/oiia-siatuL 
cylinder ;  an  t»- 
duaion  or  edueUm  port. 

Fort-ta(^  Cloe'er.  (Ifaulical.)  A  shutter  to 
close  a  submarine  port ;  op^ed  for  the  projection 
of  a  torpedo  xpar  or  the  nring  of  snbmarine  ord- 
nance. 

For'ti-co.  (Ar^iteeture.)  a.  A  sheltered  walk 

with  columns. 

b.  A  covered  colonnade  at  the  entrance  of  a 

bnilding. 

c.  A  porch  or  gateway. 

Port'land  Cem'ent.  A  silicate  of  lime  and 
alumina  obtained  by  calcination  of  the  stone  qnar- 
ried  at  Portland  on  the  soutli  coast  of  England. 

A  hydraulic  lime  obtained  by  the  calcination  of 
atgillaceoua  limestone,  such  as  the  septaria  and 
lias  rocks.  Also  obtained  by  the  calcination  of 
chalk  and  clay  together.   See  Hysbaitlic  Cekent. 
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Fort-lan^yard.   (yautieeU.)  The  "rope  to  draw 

up  a  port-lid. 

Fort— lid.  (Shipbuilding.)  A  shutter  for  closing 
A  port-hole  in  stormy  weather.  It  is  hung  by  hinges 
above  ;  is  held  ap  by  ring-bolts  and  a  chain  or  rope 
called  a  porl-peitaant ;  is  secured  by  bolts,  and  has 
bults-eyes  for  lighting  'tween-decks. 

The  port-lids  of  the  upper  decks  ore  sometimes  in 
two  parts.  The  lower  is  hung  with  hinges  below,  and 
falls.  It  is  called  the  bucklar.  The  upper  is  a  half- 
port  to  put  in  by  hand,  or  is  hinged  above. 

Port-mantean.  A  haud-trokk.  Literally,  a 
cloak-bag. 

Port  Mouth-bit  {Menage.)  A  bridle-bit  with 
a  lixed  mouth-piece  having  a  light  arch. 

Port-pen'daiit.  {ffautieaZ.')  A  tackle  to  trice 
the  lid  of  a.  lower-deck  port.  It  is  connected  to  a 
ring-bolt  on  the  lid. 

Poit-rlg'gle.  (Nautical.)  A  piece  of  wood  nailed 
over  a  port  to  carry  off  the  water. 

Port-rope.  (Nautical.)  The  lanyard  of  a  port- 
lid. 

Port-saiL  (Naui.ical.)  A  waste  sail  extended 
betWL^en  the  ballast-port  and  ballast-lighter. 

Port-sash.  (Skipbailding.)  A  half-port  fitted 
with  sash,  to  light  a  cabiu. 

Port-ailL  (Shij^ildiag.)  A  short  timber  lin- 
ing the  port  in  a  ship.  Known  as  U]^r,  aide,  aud 
lomr  port-sills. 

Port-taok'Ie.  (Nautical.)  The  purchase  for 
hauling  up  the  lower-deck  ports. 
Fos'ins-ap'pa-ra'tus.  A  contrivance  for  steady- 
ing a  person  in  a  pose  or 
position  for  a  portrait,  es- 
pecially before  the  camera. 
The  example  has  a  hody- 
rest  provided  with  flexor 
joints  and  extension  tor- 
sion joints,  leg-i'ests,  and 
arm-i-est. 

Po-si'tioii-mi-orom'- 
e-ter.  (Optics.)  A  mi- 
crometer for  measuring 
angles  of  position,  having 
a  single  thread  or  wire 
which  is  carried  around 
the  common  focus  of  the 
object-glass  and  eye-glass, 
aud  in  a  plane  perpendicu- 
lar to  the  axis  of  the  tele- 
scope, the  angle  being  indi- 
cated on  the  graduated  cir- 
cle of  the  instrument. 

Poa'l-tiTe.  1.  «.  (Vol- 
taic Electricity.)  The  met- 
al, zinc  (usually)  in  t^e  voltaic  battery,  the  pole  being 
called  the  anode. 

The  negative  may  be  coke,  carbon,  silver,  plati- 
num, or  copper,  and  this  pole  is  called  the  cathode. 

The  following  is  the  order  of  the  metals,  the  upjier 
being  the  most  positive  :  — 


Fig.  8902 


Rmng'Apparaiuii. 


Zlne. 

Oadmlnm. 

Tin. 

Iran. 

LeoU. 

Copper. 


Blemuth. 

Nlchel. 

SilTtT. 

Autimony, 
Gold 

FUtinun). 


b.  (Vitreom  Electricity.)  Aceoi'ding  to  Dr.  Frank- 
lin's theory  and  noinendature,  that  which  a  body 
contains  above  its  natural  quantity. 

The  terms  positive  and  negative,  as  n|^plied  in  elec- 
tric science,  were  used  by  Franklin  m  1747;  the 
terms  vitreous  and  re^nous  electricity,  by  Dufay,  in 
1734-37. 


2.  (Phoi4)gra]ahy. )  A  photographic  print  in  which 
the  lights  imd  shades  have  th^  natural  relation,  as 
distinguished  from  a  negative  in  which  they  are 

reversed. 

Pos'i-tiTa  Bye-i^eoe.  A  combination  of  leases 
at  tiie  eye  end  of  a  telescope  or  microsct^  consisting 
of  two  plano-convex  lenses  in  which  the  convex  sides 
of  the  glasses  are  turned  toward  each  other.  See 
Negative  Eye-piece. 

Its  principal  use  is  in  the  micrometer,  and  it  is 
often  allied  the  micrometer  eye-piece,  being  used  to 
measure  a  magnified  image. 

The  lenses  are  separate  by  a  distance  a  little  less 
than  the  focal  distance  of  the  one  nearest  to  the  eye^ 
the  image  of  the  olyect  bnng  viewed  beyond  botli 
lenses. 

Pos'i-tiTe  Mo'tion.  One  derived  from  the 
prime  mover  by  complete  connection  of  the  inter- 
mediate mechanism,  in  contradistinction  to  that 
which  acts  by  the  gravitation,  friction,  elasticity,  or 
other  agency  resimng  in  the  limb  or  part  to  be 
moved. 

Poa'i-tdve-mo'tioil  Loom.  A  loom  in  which  a 
definite  motion  both  in  velocity  and  amount  is  im- 
parted to  the  shuttle. 

In  IiT^I'b,  tbifl  la  effected  bj  menDB  of  »  cjllndrickl  bmd  a 
(Fig.  8908),  which  pUMfl  overuid  under  the  puUeyR  bb  ee,  mb- 
tlon  being  Imparted  by  the  band-nbeel  d  actuated  by  tlie  re- 
ciprocating ncit  e  and  ptnion  /,  and  U  attached  to  each  end  of 
the  carriage  e.  The  carriage  bu  two  wta  of  wbeela  A  A  1 1,  tha 
lower  <tf  whfch  mil  upon  tba  upper  aurikce  of  the  neewaj 
Ic ;  tbe  pfvoti  of  tiuea  wheek  turn  in  ilotMd  bwliigi,  allows 

Fig.  3B0S. 


Poaitivt-Matioti  Loom. 

ing  a  limited  amount  of  play,  and  thdr  npper  rorhcei  torn 
apiinst  the  lower  Hurftcea  of  the  wheels  t  r,  the  upper  portioa 
of  whow  peripheries  run  in  contact  with  the  warp-tnrcadt. 
These  cause  the  wheels  y  k'  In  the  shuttle  to  turn  at  |«ed»ety 
the  HBine  spved  iu  an  oppoaite  direction,  to  that  no  latiml  mo. 
tion  ie  imparted  to  tbe  warp-threads  over  which  tbej  paM- 
The  wheel!  *H  ffl  roll  on  the  under  aarbce  of  a  beveled  rdl, 
which  ke^  the  shuttle  down  to  lU  work. 

Poat.  1.  (Carpentry.)  An  upright  timber  in  a 
frame  ;  as,  /.-tnj^-post,  ^i«cn-post,  oorfur-post,  door- 
post,  crt)«nt-poBt,  etc 

2,  A  pillar  or  column  in  a  structure. 

The  celebrated  Phoenix  post,  used  extensively  for 
imsts  and  girders  for  iron  structures,  is  made  of  four 
flanged  pieces  riveted  together. 

a  i  are  trellis-ixwts  for  light  snperstructum. 
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Fig.  3906. 


3.  A  vertical  pillar  forming  a  part  of  a  fence  (c), 
or  for  holding  aloft;  telegraph-wires  {d). 

4.  (Famiiure.)  a.  One  of  the  uprights  of  a  bed- 
Stewl. 


PomU  for  lAteii  Vnt  and  Cbnrttry  Lau. 

b.  One  of  the  standards  of  a  chair-back. 

5.  {Mining.)  One  of  the  pillars  of  coal  or  ore 
which  support  the  ceiling  of  a  mine. 

6.  {Paper-making.)  a.  A  pile  of  one  handred 
and  foity-four  sheets  of  hand-made  paper,  fresh 
from  the  mold,  and  made  up  with  a  TreD  of  felt  be- 
tween each  sheet,  ready  for  the  first  pressure  in  a 
screw-presa.    This  is  a  /e/(-poat. 

h.  A  whiU  post  is  the  pue  of  paper  sheets  when 
the  felts  are  lemowed. 

c.  A  size  of  writing-paper,  so  called  because  its 
original  water-mark  was  a  postman's  bom. 

Twelve  varieties  of  post  paper  are  made  in  Eng- 
land, of  three  sizes  and  vanoas  grades  of  thickness. 
They  are  as  foUon's  :  —~ 


Slw. 


Weight 
per  R«UB. 
25  pound!. 

18 


Bxtn  UrKo  thick  poet   221x171  hjchet. 

Extra  Urge  thin  pMt   22jxl71  " 

Bxtra  lance  bank  post..   22ixlTi  "  18 

T^TK«  thick  poit   21  xl6i  "  22 

Large  middle  pMt   21  xl6}  "  19 

Urge  thin  poit   21x16}  "  16 

Urs«  bank  pott   21x161  "  11 

Extra  thick  peat   19x151  "  25 

Thick  post   19  xl51  "  20 

Middle  poet   19  Xl61  "  17 

Thin  poet   19  xUi  "  14 

Bank  poet   19  xlBj  "  7 

Post  paper  is  seldom  sold  in  the  folio,  that  is,  fiatt 
but  is  out  in  halves,  folded,  and  forms  qnarto  post, 
or  common  letter-paper. 

Cut  again  and  folded,  it  becomes  octavo  post,  or 
note-paper.  Again  cut  and  refolded,  it  becomes 
16mo,  or  small  note. 

Post'al-oar.  A  railway-car  specially  arranged 
for  the  reception,  distribution,  ana  delivery  of  mail 
matter.  Some  recently  introduced  on  the  Michigan 
Central  Railroad  are  48  feet  in  length,  two  thirds  of 
the  interior  being  occupied  by  cases  for  letters  and 
papers,  armnged  in  semicircular  form,  and  by  distrib- 
uting-tables ;  the  remainder  is  used  as  a  "through- 
mail  room,"  where  the  bags  are  placed  after  distri- 
bution. A  pateut  bag-catcher,  which  snatches  the 
mail-bags  from  cranes  at  the  different  stations  as 
the  train  passes,  is  fixed  to  each  door  of  the  car. 

Posf  agenitamp.  A  stamp  attached  to  a  letter 
or  package,  to  pay  for  its  carriage  by  mail. 
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PotUM-itunpfl  were  tn  um  in  Paria  In  U»  rdgD  Loui* 
XIV.,  16&3.  A  priTKto  poat,  under  rojal  uithority,  was  esUb- 
Uidied  bj  H.  Vel&>er,  Augiut  16, 1653,  a  ■tamp  being  attacbed 
to  pay  for  the  tnnaportattoii  of  tbe  auswvr.  Tbo  »taaip«  wen 
on  Kue  at  illRenDt  publk  plaoM,an<ttutdkporbmltorttae)dng. 
They  were  sold  at  mm  miu  each.  Bozea  wen  plaead  &t  stnet- 
eoraers  for  the  recaption  of  the  letten,  which  wen  collected 
thne  timea  a  daj. 

Pootago-sUnipB  for  pKMynwnt  of  letUra  wan  adopted  In 
England  about  1S40,  and  abont  eight  7«an  afterward  In  Fnnee. 
SulMequenlty  the  Idea  spread  to  almost  all  clTUlied  natioiu. 

The  periiiratlng-machme,  for  partially  dividliig  the  postage- 
•tainp»  in  the  Bbeet,  waa  Inrented  by  Mr.  Archer  of  England, 
ISKi,  and  he  received  jE  4,000  from  Parilament  for  his  iaren- 
Uon. 

Bowland  Hill's  peDnj-poetago  scheme  was  adopted  January 
10, 1840.  The  number  of  letten  mailed  tn  Bogland  roae  ftom 
76,000,000  in  1838  to  e^^jMO  In  1S6S.  The  grew  ntunu 
row  from  .£2,316,000  (0X8^,000 1  tba  pnau  ftam  £ l^,- 

000  to  £  1,790.000. 

Post  and  StalL   (Mining.)   A  inotlo  of  work- 
ing coal  in  which  so  much  is  left  as  pillar  and  so 
mud)  Is  worked  away,  forming  roonu  and  thurlingf. 
Ptilart  and  rooma. 
Post-au'BBT.   An  eartji-aneer  for  boring  post- 
holes.    Pig-  S907  has  a  screw 
Fig.  8907  shaft  provided  with  a  point 

and  auger  at  the  bottom,  and  a 
wheel  at  the  top  which  rotates 
in  a  uut  and  feeds  the  auger 
into  the  ground.  On  retract- 
ing the  auger  the  shaft  re- 
mains stationary  and  the  nut 
is  rotated.  See  also  AuoEli ; 
£arth>aitgek. 

PoBt-bntt.  A  block  in- 
serted in  the  ground  and  hav- 
ing a  socket  to  liold  a  post. 

Poat-cludsa.    A  closed 
vehicle  for  hire,  designed  to 
be  drawn  by  relays  <»  horses, 
{ hired  for  each  trip  between 
stations. 

Post-chaises  are  sud  to  have 
been  introduced  into  Caiglaud 
in  16tS4. 
Post-drlT'er.  An  implc- 
Pott-Augrr.  meut  for  driving  sharpened 
posts  into  the  ^ond  instead 
of  setting  them  in  lioteii.  Fig.  S908  la  an  example 
of  one  attached  to  a  wagon.  The  secondary  tongue 
enables  the  ram  to  be  elevated  by  the  team. 
The  elevated  ram  is  sustained  by  a  spring  latch, 
and  may  be  dropped  at  any  time  by  pulling 


rig.  a»e. 


the  tripping-line. 


PoU-Drittr. 


wheel  is  meshed  when  the  earth  is  to  be  raised, 
wheel  is  TOtatsd  by  a  hand-crank. 


The 


FlK  390R 


Poii-Holt  Bortr. 

FcMt-bola  Dig'^.   Fig.  S911  is  a  hand 

implement   for    this  pur- 
pose. The  81-gmental  sjuidcs  -—-Kg.  8811^ 
L  have  handles  with   radial  '~\ 
I  hand-holds  by  which  they 
I  may  be  turned 

or  oscillated  to 
cut  a  cylinder 
of  earth,  which 
is  withdrawn 
with  the  spade. 
They  are  so  piv- 
oted OS  to  admit 


PM-Drietr. 

Fig.  8900  is  attached  to  a  sled.    A  weight  is  op-  of  flaring  to  form  an  undercut 
erated  within  die  frame  by  means  of  an  at^'ostable  .  hole.    See  Eauth-augeb. 

hook  and  rope. 

Post'er.  A  printed  sheet  to  be  attached  to  a  wall 
or  boaniing,  as  an  advertisement. 

Pos'tem.  1.  {FoHifaUion.)  a.  A  vaulted  pas- 
sage  underneath  a  rampart,  leading  from  the  interior 
to  the  ditch  and  closed  by  a  gate. 

b.  A  }uis.sage-way  at  a  retired  part  of  a  bastion. 

2.  A  small  doorway  or  gateway  at  tlie  back  of  a  '  notice  to  keepers  of  canal-locks, 
building.  I  etc.    See  Horn. 

PoBt-hoIe  Bor'er.   An  implement  for  boring]    Post-jack.  An  implement  for 
holes  for  fence-posts.    In  the  example,  the  square  j  lifting  jmts  out  of  tiie  ground.    It  is  a  crow-liar  piv- 
shaft  of  the  auger  is  turned  by  a  bevel-wheel  through  j  ot«d  in  a  base  piece  and  having  a  claw  which  catches 
which  it  slides,  and  has  a  rock  into  which  the  spur- 1  against  the  post. 


Post^OOk.  (ffanuss.)  A 
check -rein  hook,  having  an  orna- 
mental post  extending  up  al»ove 
the  opening  for  the  rein. 

Poat-taom.  {Music.)  A  small 
horn  for  stages  and  canal-boats,  to 
sound  an  alarm  for  relay  of  horses, 


Fon-HoUt. 
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ns.»U.  Poat-mm.  An 

old  t'onn  of  wind- 
mill whicli  was 
mounted  on  ft  post. 
The  post  was  con- 
tinued through 
several  stories,  and 
formed  the  axis  on 
which  the  miil 
veered  as  the  wind 
changed. 

Poflt-mor'tem 
CaSQ.  A  stnaLl 
pocket-case  of  in- 
struments in  which 
the  box,  like  a  knife- 
handle,  is  made  the 
rewptacle  for  the 
necessary  tools,  a 
small  saw,  scalpels, 
bone  -  chisels,  nee- 
dles, and  B  tool- 
handle. 

Other  cases  are 
made  larger,  hut  the  above  is  designed  to  avoid  no- 
tice ou  the  part  of  the  relatives  in  coses  of  autopsy. 

Post-OtPflca  Box.  1.  A  case  or  a  locked  box  into 
which  the  lettei-s  of  a  person  or  firm  are  distributed, 
■o  that  they  can  be  Iwnded  thence  by  an  official  or 
taken  thence  by  the  owner  by  opening  a  door  at  the 
other  end  from  the  distributor. 

2.  A  series  of  pigeon-holes  into  which  letters  for 
a  given  destination  or  nmil-bac  are  distributed  at  the 
receiving  station  or  in  a  postal  car. 

Fig.  3913  is  a  table  for  the  distribution  of  mail 
matter,  having  a  series  of  boxes  at  its  edges,  with 
hooks  upon  them  for  the  attachment  of  bags.  The 
sides  presented  to  the  operator  have  racks  to  hold 
cards  of  designation. 

8.  A  box  at  a  post-office  or  convenient  place  in 


/ 


PoU-Pulitr. 


2.  {Tinning.)  a.  A  vessel  filled  with  melted  tal- 
low in  which  the  charcoal-iron  plates  are  dipped  be- 
fore tinning.  Ormse-pot. 

b.  A  bath  used  in  the  same  work,  known  as  a 
wash-pot. 

3.  (Founding.)  A  brass-founder's  name  for  a  cru- 
cible.   Graphite  pots  are  most  generally  in  use. 

Po'tance.  {}f^atchmaking.)  The  stud  which 
forms  a  step  for  the  lower  pivot  of  a  ver;ge. 

Potance-^e.  A  Bmall  band-file  with  parallel 
and  flat  sides. 

Po-taa'ai-um.  Eiiuivalent,  39.2;  symbol,  K 
(kalium)  ;  speciiic  gravity,  0.865  ;  fnsing-point,  136° 
Fah.  This  metallic  base  of  the  alkali  potassa  was 
discovered  by  Sir  Humphry  Davy  in  1807.  It  is  a 
brilliant,  silver-white  metal,  tarnishes  immediately 
on  exposure  to  tlie  atmosphere  ;  is  soft  at  ordinary 
temperatures,  brittle  at  32°  Fah.  Its  affinity  fur 
oxygen  is  so  energetic  that  water  is  decomposed  by 
contact,  the  liberated  hydrogen  being  inflamed. 

The  salts  of  potash  are  very  useful  in  the  arts,  as 
ingredients  in  glazes  for  pottery,  fluxes  in  glass,  in 
soap-making,  wasdiing,  gunpowder,  etc.,  etc 

Po-tato-aa-aorfer.  A  rolling  screen  with  open 


Fig.  3915. 


meshes 


Pig.  8913. 


Ptat-Officr  Dimribitting-TixbU. 

a  street,  on  a  lamp-post  or  otherwise,  to  receive  let- 
ters  to  be  gathered  by  the  carrier. 

Post^pnU'er.  An 


FbUUo-AMOTter. 

to  allow  small  potatoes  to  be  sorted  from  the 
laij^r  mcrcluntable  ones. 

Po-ta^to-bnK  Clean'er.  An  imple- 
ment to  travel  down  the  rows  of  plants 
and  beat  off  the  bags  into  a  tray,  in  which 
they  are  collected  and  killed. 

Po-tato-dig'geT.  (Husbandry.)  An 
implement  for  digging  potatoes  from  the 
row  or  hills,  and  depositing  them  on  the 
surface  of  the  ground  or  in  a  box  on  the 
machine. 

S;.  S916  Is  niBported  oo  a  wheel,  and  bas  a 
og  or  ban  which  lift  Um  tnbm,  lift  tbeeuth 
from  among  them,  sod  drop  tbetn  on  the  mrfhce 
of  ttaa  ground. 

Ife.  8916. 


V%.S914. 


Hop-PoU  AStr. 


implement     to  pull 

gists  out  of  the  ground, 
ig.  3914  is  one  form 
in  which  a  lever  piv- 
oted to  a  post  has  a 
shackle  on  its  end 
which  grips  and  lifts 
the  hop- pole. 

Poat-tab'u-la. 
{ATchitecture.)  The 
wall  or  screen  at  the 
back  of  an  altar.  He- 


(ro'tabula ;  reredos. 

Pot.  \,  (Sugar.)  A  perforated  ht^head  in  which 
crude  sugar  is  placed  for  dndnega  of  tiie  molasses. 


Potato- DiggfT. 


Fig.  8917  U  a  more  complicated  tmplament,  vbleh  hu  a  pair 
of  itde  plowa  g  g,  a,  middle  plow  O  with  a  large  wide  share 
which  nlipa  aader  the  hill  of  tubers  aod  lifts  them ;  they  are 
then  poshed  back  on  the  icratiiiit,  which  kHowb  the  dirt  to  ftdl 
throatch ,  and  the  tnben  drop  off  Uie  end  of  the  gnting. 

In  ing.  8918,  the  potatoes,  after  llftlas,  are  carried  ofer  the 
iongltndinalljr  barred  sereen,  and  Chen  direoted  of  (he  euih 
upon  the  ifltatJng^crEcn.  The  cams  near  the  tm  end  regulate 
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PdT-GUN. 


rig.  8917. 


the  ineUutlon  of  the  Mimper  at  the  fore  «Bd  of  tbt  And  ' 
ionon- 

Fig.  8918. 


toes. 


sets,  and  open  to 
drop  their  Bets  into 
the  planting  share, 
which  prec^es  the 
covering  shares  and 
the  roller,  vhich  acts 
as  a  driving-wheeL 

PO-ta'tO-BGCX}p. 

(Husbandry.)  A 
grated  shovel  which 
allows  the  soil  to 
sift  through  while 
detaining  the  pota- 
The  iron  rods  or  wires  are  placed 


PoUUO' Stoop. 


PoU^XIatiur. 


Potato- Digger, 


Po-ta'to-hook.  (ffit^ndry.)  An  implement 
with  bent  tineii,  need  in  digging  potatoes. 

Po-ta'to-masb'er.  {Dome^ic.)  A  kitchen  im- 
plement for  mashing  cooked  potatoes.  It  is  often  a 
mere  wooden  pounder,  but  may  also  be  made  of  wire, 
in  the  example  (Fig.  3920),  the  lower  face  of  the 
masher  consists  of  a  coil,  and  it  is  attached  to  the 
handle  by  ribs. 

Po-ta'to-pUnt'er.  iSu^vdry.)  An  imple- 
ment for  dropping  potatoes  into  a  furrow  and  cover- 


Flf.  8919. 


at  equal  distances  on  an  iron  frame,  which  is  attached 
to  a  wooden  handle  and  acts  as  a  screen  in  shoveling 
jwtatoes  or  other  roots. 

Po-ta'to-Bop'a-ra'tor.  An  implement  used 
for  the  purpose  of  sorting  the  tubers  in  sizes  ;  for 
feed,  market,  seed,  etc. 

One  form  ronsists  of  three  screens  with  meshes  of 
different  sizes,  spoats  conducting  to  separate  recep- 
tacles the  tubers  detained  by  each  screen. 

Another  form  is  a  revolving  drum,  which  has  dif- 
ferent sized  meshes  at  different  parts  of  its  length. 

Fo-ta'to-waah'er.  For  washing  potatoes  in 
large  quantity  for  feed  or  starch-making,  they  an 
placed  in  a  alatted  cylinder  which  is  rotated  by  a 
hand-cntnk,  the  axis 


being  supported  on 
the  ends  oi  a  trough 
of  water.  The  fric- 
tion of  the  potatoes 
on  each  other  and 

r'nst  the  slats  of 
cylinder  cleans 
the  dirt  from  them. 

The  example  is  one 
on  a  small  scale  for 


Potato-WatKer. 


kitchen  use.  The  tubers  are  sttired 
ronnd  and  ronud  by  the  arms  on  the 
revolving  shaft. 

Potc&'er-en'gina  {Paper-vuik' 
ing.)  A  machine  in  wliich  washed 
rags  are  intimately  mixed  with  a 
bleaching  solution  of  chloride  of 
lime,  after  which  they  are  allowed 
^  to  steep  in  bins,  frcHu  which  the 
\  liquor  is  drawn  off  when  the  bleacb- 


I  o  )  ing  process  is  completed. 
^  J  Pot-eya 


Patato-BmUr. 


{Spinning.)   A  guide- 
eye  for  a  yam  in  a  spinning-mune. 
Through  it  the  yam  passes  from  the 
rollers  to  the  flyer.    Made  of  metal, 
ing  them.    There  are  many  kinds.    The  example  1  glass,  or  porcelain. 

has  an  endless  traversing  belt  with  a  series  of  pock-  Pot-pin.  A  mortar  for  firing  salutes.  The 
ets  which  pass  under  a  striker  to  remove  snpernuous  |  name  is  derived  from  its  shape. 
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Pot-lioolc.  An  S-shajNHl  hook  f6r  nupendinga 
colinary  vessel  from  a  chiinney-cnuie. 

Fo'ti-oho4na'ui4L  Glass-ware  coated  viih  pa- 
per or  tinen  flowers  and  Tarnished,  iu  imitatum  of 
old  China. 

Pot-lid  Valve.  1.  A  cap-formed  valve  which 
ahuta  down  like  a  cover  upoo  a  port  or  the  end  of  a 
pipe. 

2.  The  cover  of  the  air-pump  of  a  steam-engine. 
Pot-mef  al.   1.  A  cheap  alloy  for  fauceta,  etc.  : 
copper,  10  ;  lead,  6  to  8. 

2.  A  grade  of  cast-iron  suitable  for  casting  hollow 
ware. 

3.  A  species  of  stained  elass,  the  colors  of  which 
■are  incorporated  with  the  glass  while  the  latter  is  in 
a  state  of  fusion  iu  the  pot. 

Pott.  An  English  size  of  writing-paper,  the  small- 
est  meaanring  15^x12^  inches,  and  weighing  10 
pounds  to  the  ream. 

Pot'ter's  Iiathe.  {Pottery.)  The  revolving  disk 
on  which  the  potter  whirls  the  clay  while  he  shapes 
it  with  his  hand  and  with  tools.  A  wkirling-taoU  ; 
jigger;  thrower;  tkrowing-machine. 

A  ahaiTi  tool  is  employed,  which  at  once  turns  off 
And  poliwes  the  surface  of  the  work.  The  hand- 
wheel  is  turned  hy  means  of  a  winch. 

In  laKe  potteries,  where  steam-power  is  employed, 
cone-pulieyB  are  applied  to  the  lathe,  which  impart 
motion  to  the  shaft  (jb,  Fig.  3923)  through  the  me- 
dium of  bevel-gearing,  the  speed  being  varied  to 
correspond  with  the  demands  of  the  work. 

The  potter's  lathe  is  also  known  as  a  throunng- 
Duichine  or  a  jigger.    See  Potter's  Whebu 

Pot'ter's  Wheel  A  horizontally  revolving  disk 
{A,  Fig.  8923)  driven  by  a  treadle  or  by  an  assist- 
ant. The  lump  of  clay,  being  placed  upon  it,  is  mold- 
ed into  form  by  pressure  on  the  inside  and  outside, 
properly  applied,  the  circidar  form  being  maintained 
Dpr  the  passa^  of  the  clay  between  the  hands,  as- 
aisted  by  a  piece  of  horn  or  shell,  which  is  called  a 
**  lib,"  and  acta  as  a  former,  straight-edge,  or  scraper, 
aa  the  case  may  be.  (See  Poitery.)  Also  known 
as  n  jigger,  thrower,  thrower's  engine,  thrower's  wheel. 

No  wheel  wu  uaed  In  the  eonatractioa  at  tlw  pottaty  ftnuul 


Poittr'B  Wkeel. 


in  the  ancient  Dritbh  tumult.  The  Mine  U  itated  bj  Mr.  Bat*, 
nun  of  the  cenniic  remnlnB  In  the  Roman  tumiiU.  The  latter 
seldom  baTe  haodtee,ara  destitute  of  spouts,  and  the  omamenta 
art  straight  llnee,  dots,  or  marks  made  bj  cords. 

The  potter's  wheel  «aa  also  unknotra  Id  the  ancient  pottery 
or  the  North  Ameilcan  tumuU.  Some  of  the  jars  of  w 
"  Stone  age  "  show  that  a  kind  at  tomptot  has  bcm  naed  In- 
side, held  by  one  hand,  probably  ■salait  the  pmsnie  of  tin 
other  bud  on  the  outride. 

After  it  has  been  roughly  ftshloned  on  the  leAf «(  and  allowed 
to  become  partially  drr,  the  work  la  finished  on  the  lathe  B, 
which  la  merely  the  vihiei  somewhat  modified  and  refined,  a 
is  the  head,  carrying  a  disk  apon  wbloh  the  mass  ot  clay  a'  la 
placed,  and  turned  by  the  shaft  6,  whkh  carriee  a  set  of  groored 

Cleys  e,  of  dlflbrent  diameters,  driTen  by  a  lielt  from  the 
d-wheel  (( ;  c  Is  a  gulde-palley  which  conrerta  the  vertical 
motion  of  the  band  so  as  to  cause  the  horiaontal  rerolntlou  (tf 
the  pulley  c ;  /  is  a  seat  on  which  the  worlcman  slta  astride, 

Jilacing  ton  ftmt  on  the  treadle  g.  The  lower  figure  shows  adr 
lutable  rods  serring  as  a  gage  for  the  guidaiice  of  the  worfc- 
man ;  i  a  ledge-boaid  fbr  recdring  the  clay  stiaringB. 

Pof  ter-y.   Earthenware  glazed  and  baked. 

Clay  possesses  the  property  of  plasticity  ;  that  is, 
when  moistened,  it  yields  to  pressure  in  any  direc- 
tion without  breaking,  and  when  the  pressure  is 
removed  retains  the  form  imparted.  If  dried  at  a 
moderate  heat  and  then  crumbled  by  pressure,  it 
may  be  again  kneaded,  and  resume  its  plasticity  ; 
but  if  baked  at  a  red  heat,  it  acquires  a  hardness 
beyond  that  acquired  by  mere  drying,  and  if  crum- 
bled after  Ittkinft,  can  never  again  become  plastic  by 
incorporation  with  water. 

Clay  unmixed  contracts  in  dryiog,  exfoliates,  and 
falls  to  pieces.  Sand  corrects  this,  and  when  intro- 
duced within  given  proportions  does  not  impair  the 
elasticity.  Natural  clays  have  almost  always  more 
or  less  lime,  magnesia,  iron,  and  salt,  which  compli- 
cate the  conditions,  as  they  act  aa  fluxes  and  confer 
color  upon  the  ware.  Iron  alone  gives  a  red  color ; 
iron  ana  lime,  cream-brown.  The  presence  of  mag- 
nesia in  addition  to  the  others  gives  a  brownish  yel- 
low. The  presence  of  carbonates  is  sometimes  in- 
dicated by  holes  in  the  ware,  produced  by  car- 
bonic acid,  which  escapes  in  tne  form  of  gas. 
Another  eSect  of  the  lime  is  to  combine  with 
the  alumina  and  prevent  its  contraction.  At  a  more 
intense  heat  the  ingredients  assume  a  nearly  vitreous 
condition,  and  the  oxide  of  iron  assumes  a  bluish  or 
^eenish  color.  The  salt  is  also  decomposed,  and 
its  base  assists  the  lime.  The  magnesia  may  com- 
bine with  snlphiiric  acid  derived  from  pyrites  in  the 
clay  or  sulphur  in  the  coal,  and  is  seen  in  efflores- 
cence on  the  ineide  of  the  kiln. 

The  Egyptian  modes  of  working  the  clay,  and  turning,  bak- 
ing, and  polishing  the  Jars,  are  shown  In  the  tombs  of  Beni 
Hniimin  and  Thebw.  The  clay  was  kneaded  by  the  feet ;  formed 
Into  cloti  of  a  proper  siie  by  band ,  and  placed  on  the  wheel, 
which  wu  of  very  simple  eonstmcUon  and  tnrned  by  band. 
The  bandies,  as  with  us,  were  sepantdy  made  and  mibaeqaent- 
ly  attached.  The  icanired  amanMnt  was  tneed  on  tfaem 
white  soft ;  tSttj  ware  tlieu  dried  or  baked  th»  eaeaplng  beat 
from  the  oTena. 

The  accompanying  eut  is  ttam  a  tomb  at  Beni  Haaaan,  time 
of  OdrUaec  or  thereabout,  1706  a- c.  Tbe  aim  of  the  artist  was 
to  depict  the  auceesriTe  manipolatlonB.  Four  of  the  figure*  are 
represented  working  at  separate  wheels.  One  forma  the  inside 
and  Up  of  the  cup  as  it  rerolTee  with  the  table,  holding  hia 
thumb  dexterously  inalde  against  the  modified  rexUting  preaa- 
ure  of  the  left  band.  Tbe  next  man  ia  forming  the  oattide  and 
cutUng  the  cup  olT  at  ila  t>asB,  which  is  not  at  the  bottom  of  tbe 
lump.  This  ifl.  now  done  by  a  wire.  The  third  represents  an- 
other stage  of  the  proceu,  tbecapl>dngremoi«dMid  held  aloft 
in  the  band.  The  fourth  matt  duw  on  a  new  lump  of  clay,  and 
this  completea  the  eerlea.  Cups  la  various  ^sces  Indicate  the 
character  of  the  manubctura  in  progress.  In  the  iwzt  place, 
we  aee  a  man  fhrmlng  a  drenlar  8Mb  of  tltj.  Tbe  nest  is  rak- 
ing the  fire.  Then  fc&owa  a  man  banding  a  cup  to  another,  who 
places  it  oo  tbe  grate  above  tbe  opening  In  the  ftimace-lop, 
wliere  It  Is  baked.  The  next  man  carries  off  the  baked  cup*  Id 
baskets  supported  on  tbe  yoke,  which  was  unlTemlly  used  tor 
carrying. 

The  date  of  theae  palnUnga  entirely  npaeta  Oie  atatements  of 
Pliny,  who  attributea  tbe  iuTcntioa  of  tbe  potter's  wheel  to 
Chomlnia  the  Athenian,  or  Anacbaririi  tbe  Sagrthian.  Tbeae 
paindngs  were  made  and  the  tombs  closed  on  the  mortal  duat 
nt  tbair  oeeupanla  300  yaara  beftre  Cecropa. 
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On  the  wmlli  tit  the  taMnb*  at  titeVmi  lirpl  an  palnUd  Pub 
tte  CreMor  ud  Neph  Um  DtrtM  Spirit  ■Itttnc  M  the  poUcr'i 
wbMl  turainc  civ  to  fan*  omu.  See  Pocchain. 

"  JU  wtan,  brton  bla  wM 
ShUJ,  U»  pottar  twlilt  tt  <rtUi  both  huda,"  ats. 

HcHua,  niad,  XIU.  6. 

The  pottery  of  8«na«  wm  femou  to  tba  tiiM  of  Homor. 

Tmm  of  nMBjr  bcMtlAil  ilM|M,  wHta  iliigh  utd  doobl*  b*a- 
dlM  aad  mjr  gomouMr  wlond,  an  ifaowB  la  tba  BNcnUDMit 
IMiKb  wock,^  DMEriptlM  «•  I'Ecypto,  pu  1m  (Mm  d*  n 


SnpHam  ^trry  ( (>om  ilriii  /SuM«). 


kU}en#  rBmpmnr  Mapolooa  to  Omnd."  The  work  b  In  tb« 
CoDicrwion*!  Ubnrr  in  WMhlnittaa,  ud  Um  llluatntiona  are 
on  Pl^  m,  Vol.  II. ,  In  tbo  portluo  of  tbo  toIuum  trntUuK  of 
the  AntlqnltlM  ofTbabaa. 

The  K)p-ptian  pott«i7liithaHetrapoHtaiiMDacaiH,  NavTork, 
InrludM  B  apecfmaa  H«Frt«u  lo  be  (he  oldest  plere  of  Klaaed 
pottery  with  Bzablp  date  pxtant;  It  l«  an  rlon)tiiMd  bawl,  cot- 
arad  wltb  hIuw  k'**''.  and  awlicnrd  to  the  period  of  Amon'm'he 
III.,  fifth  kloR  of  the  Xllth  DynMty.Bt  ■  dale  of  about  aK» 
B.  0.  This  vitrpntuenaniel.almnat  ^loklng  tba  liner  llnaa  of 
the  mndrl,  It  aeea  In  bloa  and  other  roton  on  many  of  tfa«  litUa 
farr^  iiMKM  ikrlfed  ham  lamb«,«nd  on  waajr  of  tba  bnul 
aivkl«n«  and  omamenla  amMnpanylng  DiUDmlM  In  Oio  mom 
Mlleptlon. 

"  On  tba^lay  lableU  whkb  «a  ha*«  fbuod  at  NlDarah.and 
whlrh  are  now  to  be  roiinted  b/  thouwnd*,  tbara  are  ex^UM- 
tofy  traatbea  on  aluimt  evi-ry  lut^Jert  tindar  tba  ran:  VIm  art 
of  wrlUng,  namiiMis,  and  dlctlonarlni,  notsttoii,  wdgtata,  and 
,  dl*Wooii  of  lliiH>,  chrouology,  utnNMny,  fBocra- 
hlftoiy,  nythoioRv,  iteoli>tc7i  botany,  ate.   la  taet,  "e 


Kboda-BeBdeli,  at  MtaaM  In  P«nla.  waa  bnilt  in  tba  tbir- 
taentta  century,  and  has  paan  anamelad  tUea  on  tba  onIM 
aod  blue  wttbin.  The  pain  led  moaquc  of  Ooor,  in  India,  bvilt 
In  Ui6,  derlvea  ita  name  fhw  tba  number  of  Kiaaed  tllca  wiik 
which  it  U  omamanted  Tba  Canranavial  of  H^rai  dcv  Ii- 
pahan,  bolll  by  the  mothar  of  Shah  Abbna,  abont  UCO,  bat  t 
covering  of  grean  glaaad  tilca  ou  tlw  front  the  principal  gate- 
way-  See  Till 

The  material  of  iriileb  the  PactiTlaa  pmtury  waa  made  wat  i 
FOlorad  oarth  and  Uackiab  clay,  wall  tcvapeiad  cridentlj,  bat 
appanntly  without  ilaae.  Siofular  daaigna  whc  cBbodkd  ht 
their  reli^oua  and  ■rpakhral  TaM,  which  were  du- 
Uned  to  nc^n  the  ckicka  oa  ncrUca  daya  Tbt 
long  throat  formed  the  handle,  and  a  Mcondi^Mnlng 
admltlod  or  demltted  the  air  when  anptyius  or  fiU- 
lag.  Tbay  ware  made  doable,  treble,  or  qnadmple ; 
were  engrand,  paintel,  and  ornamented  m  Hllel. 

Of  all  tba  Polynaaten^the  feqaea  alooe  hadlbc 
art  of  making  poUery.  Tbey  did  not  ban  the  wheel, 
bat  tba  wooien  artlAoeia  iqade  gracaltil  and  beautlftil 
forma.  Their  looU  werr  a  naaU  Hat  Mooe  to  fonn  Uw 
Inalde,  and  a  apatala  fbr  Om  ontar  aniftaa.  With 
tbcM  tool!  they  made  artlcka  almoat  a*  parffect  at 
latbe-formed  ware. 

Dr.  LlTlngatone  admired  tha  vUll  In  maktag  pot- 
terv  rrlncad  by  the  trlbet  enconntetwd  fn  Ua  "  bp^ 
dition  to  the  Zambeal.'' 

The  town  of  Delft,  bi  Holland,  became  ceMnttd 
for  the  mannibcture  of  eartheawmre,  which  la  beU 
lo  hare  been  aqnal  In  qoallty  to  Ita  italiao  profctil- 
lor,  but  tnforioT  In  Ita  oraamentatioa,  appamUy 
vying  with  Chin*  In  ita  peculiar  and  almoat  grotexqw 
modea  of  rapraaMling  naluinl  otiiecta.    Sec  Poa»- 

UIH. 

The  pottrhea  of  I.amb«th,  London,  were  iterM  by  mm  tna 

Holland,  about  IHil. 
Tba  pottrrlM  of  i'laflbrdabtre  aoon  took  the  pre«mlaaa». 
Jobn  Wedgwood  waa  bora  at  Bundem,  England,  in  1780,  and 
altar  a  variety  of  oapwiencea  aurh  aa  would  aadden  aitd  kill  an 
average  man,  atarlcda  pottery  on  hia  own  aorount,  whm  he  im- 
proved the  prodUFllooa  of  fala  art.  In  hia  aeoood  mannftrcoty 
ha  aatabllabed  the  wbtle  Rtoaa-wai»,and  In  the  third  Ibe  crMin- 
colored  ware  which  gav*  him  ao  much  celebrity.  Ha  alao  origi- 
nated a  wrra-cotta  which  eould  be  made  to  rearmblc  porfdiiry. 
granite.  Ei^ptlan  pebble,  and  other  Monca  of  tt»e  cillraon  or 
crj-atal line  kind ;  a  black  pomlalnoua  blecoit  called  banltra; 
a  white  and  cane-rolotcd  porcelain  bbcnll,  mooth  and  nx- 
llke :  and  another  white  poreeUlnooa  biMUlt,  whlrh  ttcdtrf 
color  ftvro  metallic  oikle*  like  glawi  oa  eoamd,  in  fiieion. 

This  pTop«-rty  render*  it  applicable  to  the  prodnction  of  eam- 
raa,  and  all  xubJrctB  required  to  be  *hown  in  ba»-nlicf,  a*  the 
ground  can  be  made  of  any  color,  while  tha  raised  flgmva  aiv 
thoae  of  the  puraat  white.  He  iikewiae  Invented  a  porcelain 
blaruit  nearly  aa  banl  >a  agate,  which  will  rcalst  the  action  of 


,venowatonrdltipamiaperfi«t^\rloMBdtocf  Amrian  act-    almoat  aU  corroaive  nuliataorea,  and  la  conaeqoently  sell 


a."  — Ab  Hurt  R«wu)iaa:i,  186S. 

"  OIV>prlng  of  clay  and  tdmare  bright, 
Tbe  choicest  pottery  clear  auU  light, 
Boaata,  aa  It*  birthplace,  of  ttie  burera 
Which  Neptune 'ii  and  Minerva'i  pourera 

l^roni  Ilia  ami  daDgera  ihleld  ; 
Which  beat  bai-k  war'*  barbaric  ware 
When  Mnle  and  PervlaD  found  a  grare 
On  Marathon'*  unilvliig  flfld  " 

CKtTlia  :  qilolwl  by  ATREt.CCii,  A.  D.  230. 
The  chronlpler  of  the  "  Delpiio*ophtnt!""  goM  on  to  aay ;  — 
"  And  indeed  the  pottery  of  Aitlcaii  dewrredlypraiH-d.  But 

■nbulua  asyi :  '  Cnldlan  pota,  8lrillan  plattcni,  and  Mqpuian 

Jan.-  ■• 


adapted  for  tnortata  In  tbe  ebemlat'f  laboratory. 

While  honoring  tha  name*  of  thoce  who  have  dlatlngnUiBd 
themarlvM  In  making  pottery  an  art,  we  mnat  remember  Cbark!< 
;  ATlnncMii  (bom,  ITUti)  the  potter  of  Toora,  tbe  city  relcbtalcd 
■  for  the  gTMt  viclory  gained  by  Charica  Hartal  over  tba  Sata- 
j  cena,Ortol<er  10,782,  —  a  vlrlory  which, under  God, detenniord 
,  the  language,  religion,  and  tha  form  oC  dvllimttan  of  Bumpe. 
Paliaay  had  died  Uiree  centuriea  before,  the  nee  ret  of  hit  pronai 
dying  wltb  him,  and  Aviaaenn  aet  about  redlacovering  the  Iw 
art.  He  aucnsedad  In  Bring  the  wares  without  tbrir  andergoiii; 
any  change  and  witfaoat  the  oae  of  white  glav.  He  alio  eoai- 
poiieda  iwTieaof  Mdora,  all  ftialble  at  thaaame  temperatute,  uul 
aloo  a  gold  eitainel.  He  refUaedoSera  to  devote  hi»  talcnlato 
the  national  calabUatament  of  tMvrea,  prrfrrring  to  ouintalii  his 
independence  and  devote  htnuelf  to  a  life  of  experlmenti  and 
Perhap*  no  other  art  haa  done  ao  ranch  aa  tbe  oeramic  to  pra-  labor  at  hla  humble  home  in  Toata 
aerve  lo  lu  the  appearan<«  and  habit*  of  the  peoplea  of  the  pwt-  The  matarlala  chiefly  uaed  in  tbe  North  StaJfordahlre  pottcriM 
What  with  domeatlc,  deroiwtlve,  and  fUiierMl  uma  and  lachry-  are  a  light  brown  clay  fVom  Poole  In  Donetahirv,  and  white 
matoriea,  there  an  but  few  nationn.lt  would  iieem,but  have  left  '  clay  fnnn  Cornwall,  to  which  pnlvariaed  Bint  or  gnnite  w 
tra<«ii  to  help  ua  to  aomeoonceptlonof  t'leir  tajiim  and  their  eai-  i  frequently  added.  The  claya  are  derived  from  decompowi] 
pacitie*.  The  Metropolitan  Muoeum  of  New  York  has  a  gr»t  giwnlle,  and  are  prepared  )}j  mixing  tbem  In  a  ptm^  eontdn- 
collectlon,  made  by  Oeoeral  Dl  Oanola,  United  t*tat«i>  <'«n!iul  at  '  inga  large  wheel,  by  wbkh  they  are,  with  the  addition  of  water, 
Cyprua  Hee  the  following  worka:  Hartyat'a  "  Uiatory  of  Pot-  '  converted  Intoa  mam  of  the  conaiateney  of  cr«nm.  ThitUnia 
l«r.v  and  Porcelain,'*  London,  1887 ;  Bnrty'a  "  Chelb-d'Ame  off  Into  amall  raaervoba.  termed  orfai,  whence  It  la  pumped  up 
of  the  Induttrial  Art*,"  AppMon  ft  Ca,  Uw ;  "  life  of  Joriah  and  paaaad  through  a  aerlw  of  alavea,  bj  wbicli  It  is  rednced  to 
Wedgwood,"  U>ndon,  1IM6.  sUp.  nta  la  forced, under  a  preaaure  of  SDpoundato  the  ^qoan 

The  earthenware  of  the  Qropkn  and  Romana  waa  unglamd,  Incb.  into  dutmbtrt,  ahallow  pana  over  which  are  [rfaced  linen 
but  they  covered  th«4r  pottery  with  wax,  tallow,  bitutnea,  and  eovera.  In  wldch  the  alip  la  received,  permitting  tbe  a«cape  of 
perhaps  other  artWea,  to  render  tbem  imperrioua  to  water,  the  Apelled  moisture  and  leaving  It  of  a  doughy  conaialenry. 
wine,  etc.  The  Roman*  uaed  moldf  for  ornamenting  clay  ve^  It  la  then  paated  Uirough  a  puf,  a  chamber  having  a  ipinl  R- 
ae1«  and  for  making  figure*  of  idols,  or  of  limbii,  plants,  etc.,  for  volving  blaiie,  where  it  b  bardcned  and  compreeaed,  and  after 
votive  olfcringa.  The  Peruviana  uae  tallow,  which  li  xpread  on  being  formed  Into  lafga  nqaare  cakae  ia  placed  in  a  (SaA  cellar, 
while  the  ware  ia  hot,  aod  becomea  partially  carbonlaed.  The  where  It  nndergoea  the  proocaa  of  fcrmentatfcm. 
Btruwan  war*  haa  a  ulrollar  appeamnee.  In  Italy  and  Spain,  Prom  thcM  Uockaarc  formed  ttiixt  and  ap*w«,  uaed  for  rap- 
ancient  and  modern,  wlne->ir«  are  rubbed  with  wax  to  render  porting  piecca  of  pottery  and  porcelain  In  tbe  drying-ftona. 
tlicm  inipervioUH  to  lloulda.  The  block*  are  placed  In  a  rectangulaj  chamber  having  a  [riaKn 

The  art  of  making  glaaed  pottery  originated  with  the  rhtnnie,  by  which  the  clay  U  forced  oat  through  apertnrea  <n  aqnaie, 
and  ptMHpd  from  thence  to  India,  and  fhim  thence  aurceiwively  itiuad,  triangular,  or  other  fonn  adapted  to  the  rpfr*""*  sa* 
to  Arabia,  Spain,  Italy,  Holland.  ployed  In  the  fooceediug  •grttotm.    The  flat  pieoea  ar«  calM 

In  the  Alhambni  <rf  Granada  aome  of  tbe  rooou  are  oma-  bacia ;  the  otbera,  ikapts.  Tbeaa  are  cut  by  a  gniUotlDe-like 
mentad  with  glaaed  tilaa.    Tba  tomb  of  Saltan  Hahoanmed  InWrument  Into  pcopac  lepgtha,aiid  then  ataMpaJ  by  mwnarf 
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taden  dlH  In  k  pn«,  by  wbkh  4  lats*  nsmbcr  «it  fimned  «t 
auh  Improaaton. 

The  ttili*  or  *pw«  tu«  genanUj  of  trkngulv  ftm,  and  hare 
■harp  prqfecUng  polDta.  They  are  now  phrad  In  onl  Mfmn, 
made  of  mar),  which  ai«  Inserted  In  a  nunan  and  axpoaad  to 
an  IntenM  beat  tbr  forty  hour*. 

CotmuoD  door-knobs,  ftimlture  easten,  telegraph  in«iilatoTi>, 
'and  similar  artlclM  are  turned  in  the  usual  manner,  while  lock 
fttmitnn  of  colored  porcelain  U  atuiiMd  in  dies  fh>m  the  dry 
elay-dnst;  UMManuien  baked  and  dipped  In  g)MMe,  which  Is 
aftMwaid  DMltad  in  orens. 


Pot'ter-y  and  Clay. 

lowing  heads :  — 

Arch-brick. 
Bags. 

Bat-printing. 
Batter. 

Battlng.b)oelc. 

Biscuit. 

Khque. 

Blowln^pot. 

Blunging. 

Boesing. 

Bottger-wan. 

Brick. 

Bricli -clamp. 

Brtek-diyer. 

Brkk-klln. 

Brick  ■□wrhine. 

Brirk-mold. 

Brick-preee. 

Brown-wan. 

Bung. 

Caslnig  el^wan. 

Cbltnney-pot. 

Chhta. 

Cham. 

Clamp. 

Clapper. 

riay-mlll. 

riay-plpe. 

tlay-pulferiMr. 

CUy-Mreentng  machine. 

Clinker. 

Cockle. 

Ciiclupnr. 

Compass-brick. 

ConcBTe-brick. 

Concrcte-iripe. 

Cnuing. 

Crockery-wara. 

Cmdble. 

Crucible-mold. 

CruelbleHmn. 

Cutter. 

Delft. 

Dod. 

Ihalidng-plpe. 

Dfesring'taench. 

Barthen-plpe. 

Kartheoware. 

Emall-ombrant. 

Enamel-kiln. 

Eneauattetite. 

ralenoe. 

VaMnte. 


See  also  under  the  fol- 


Fire-brick. 

nint^iill. 

float-atone. 

Vorible  porcdaln. 

Oand  brick. 

OUdlog  porcelain. 

Glaae. 

aia«e-kUn. 

Oloal-oTen. 

Oreen-house. 

Orinding-vaL 

Qntind^ylng 

Hack. 

Hack-barrow.  . 
Hake. 

Hardenlng-kiln. 
H&rd  porcelain. 
Uip-tlle. 
Hot-house. 
Hovel. 

Ironston»«hlna. 

JlKger. 

Kaolin. 

Uter. 

lAth-briek. 

Lawn. 

LuJter-ware. 

Lnle. 

IWoUca-wan. 

Halm-brick. 

Harle-stodt. 

Hilling. 

Molding. 

Holding-tile. 

HMaleUfe. 

Oren. 

PaSct. 

Parian. 

niTlor. 

PIpa-moliUng. 

PIoDKcr. 

Polished  brick. 

Porcel^n. 

Porcelain-gild  Ing. 

PorKMn-mill. 

Porrelain-printliig. 

Potter's  lattie. 

Pottery. 

Pott«i7-Bage. 

Pottcry-kilD. 

Fottery-moMlng. 

Pottwy-pidntlng. 


Pottery-printing. 

Pottery-tissue. 

Pressed  brick. 

Prees-printlog. 

Ptw-mUl. 

Refractory. 

Re-preeaing  machine. 

Sa^ar. 

aetter. 

SiTres  porcelain. 

Slapphig. 

SUcbw-machlae. 

sup. 

SUp.kUo. 

Slop-molding. 

Smearing 

Spattle. 

Splayer. 

Stamper. 

Stilt. 

Stock-board. 

Stone-ware. 

Strickle. 

Pottar-y  _ 

inside  of  a  veue! 

Wig,  toss. 


Strike. 

Tempering-wheel. 
Teoder-porcelaiD. 

Terra-cotta. 
TesielLated  tile. 
Towers. 
Thrower. 
Throw!  ng-englne. 
Th  wacking-hKoie. 
Tile. 

Tile.  Encamlle 
Tile-kilo. 
Tile-lay  ing  plow. 
Tile-machine. 
Toumasln. 
Triani^B. 
Turning. 

Ventilating  bricks. 
Watch. 
Wedging. 
Wedgwood.ware. 
WtaUing-taUe. 
Worming-poC 

A  shaper  or  templet  for  the 
on  the  wheel.    It  is  designed  to 
finiah  the  inside  of  stone- 
ware Bmoothly  and  of  a 
uDiform  size. 
PoVter-y-kUn.  The 

Fig.  mi- 


PotUry-  Oagt. 


Pottrry-KilH. 


pottery-kiln,  shown  in  section  (Fig.  8926),  consists 
of  a  cylinder  of  brick-work  siirrounded  by  iron  bands 
and  haviDg  a  hemispherical  top  with  apertures  a  a 
for  the  escape  of  smoKe.  It  is  surrounded  by  a  cover 
b,  which  protects  it  from  the  cooling  effects  of  air 
and  rain,  and  has  a  chimney.  Six  or  eight  fireplaces 
are  arranged  equidistantly  around  the  cylinder,  e 
is  tlie  grate  of  one  of  these  fireplaces ;  d,  the  ash- 
pit ;  e,  the  door  ;  /  /,  -  draft-openings  ;  between  the 
furnace  wall  and  the  chimneys  g  g  is  &n  annnlar 
space  ahoQt  15  inches  wide,  elevated  about  ^  feet 


Kihufar  bmning  PMtenf. 


above  the  floor,  below  which  are  flues  i  i  for  the  In  Fig.  3927,  the  gases  and  products  of  combtis- 
circulation  of  flame,  all  meeting  at  the  center  k.  II  tion  pass  off  through  the  doorways  or  double  walls 
are  sight-holea,  enabling  the  workmen  to  see  the  and  openings  connected' with  the  lower  flue,  a  top 
interior  of  the  kiln,  that  chey  may  watch  the  action  ^  flue  connecting  the  space  between  them  by  means  of 
of  the  fire  and  regulate  the  <h«ft  accordingly.  tabes  for  carrying  off  the  vapor  of  the  green  material, 
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there  being  a  double  arch  for  heating  the  air  on  its 
way  to  the  fireplace  aad  returning  it.  A  bottom  flue 
also  couununicBtns  with  the  kilns  and  smoke-Htacks, 
to  prerent  the  loss  of  heat  and  drawing  up  of  moist- 
ure  in  the  kiln.  The  views  are  a  partial  longitu- 
dinal section  and  elevation,  and  a  transverse  section. 

Pot'teT-y-mold'liig.  A  maoMne  for  shaping 
articlfls  of  plastic  clajr.   The  flask  is  attached  to  a 


Hg.  seas. 


PoOtry-JUMimg  MaMu. 

vertically  sliding  frame,  and  its  chai^  is  brought 
into  contact  with  a  revolving  core.  The  flask  is 
composed  of  a  series  of  sections,  which  can  be  opened 
to  remove  the  pot  after  molding. 
The  bottom  of  the  flask  is  also  mov- 
able, and  is  prusseil  up  to  facilitate 
the  removal  of  the  molded  pot, 

Fot'ter-y-paint'lng.  In  this 
art  enamel  colors  are  used,  such  aa 
will  withstand  the  fire  unchanged 
or  will  develop  their  colors  under 
heat.  Various  metallic  oxides  are 
used  for  this  purpose.  See  Enamkl. 

Painted  porcelain  is  fired  in  a  muffle-fur- 
nare, 

Pot'ter-y-^Mlnt'lng.  {Pottery.)  The 
device  for  the  plate  or  other  article  Is  en- 
graved on  copper  or  otherwise,  and  an  im- 
prpssion  taken  on  a  piece  of  unsized  paper. 
Thia  is  wetted  and  placed  over  the  plate, 
which  is  in  the  biscuit  condition.  The  ink 
adhi^res  to  the  plate  when  tlie  paper  is  re- 
moved. 

Another  is  to  take  an  impression  in 
oil  only,  ancl  then  dust  the  color  on  to  the 
plate,  to  which  it  only  adheres  in  the  parts 
covered  with  oil. 


glaze,  the  ware  placed  In  a  aa^/gar  and  burnt  in  a 

Kiln. 

Potter-y-tia'aiifl.  A  kind  of  tissue-paper  used 
to  receive  impressions  of  engravings  for  truufeience 

to  biacwiL    See  Press-peuntimq. 

The  paper  is  made  on  the  Fourdrinier  machine  in 
lengths  sometimes  equal  to  1,200  yards. 

Fot'tlng.  The  cleansing  of  sugar  by  placing  it 
while  soft  in  inverted  conical  molds  with  a  mass  of 
saturated  clay  on  top. 

PUcing  new  sugar  in  barreb  to  drain. 

Pot'ttog-oaak.  {Sugar.)  A  hogshead  with  holes 
in  the  bottom  into  which  imperfectly  crystalliTed 
sugar  is  dipped  in  order  that  the  molasses  may  drain 
from  it.  in  each  hole  is  placed  a  crushed  stalk  of 
cane  or  plantain,  which  reaches  to  the  top  of  the 
sugar.  The  molasses  jiasses  off  through  the  spongy 
stalk,  leaving  the  sugar  comparatively  dry  and  niOR 
perfectly  crystallized. 

Pot-whoeL  A  form  of  water-rainng  whed.  See 

NOEIA. 

Pouch.   1.  A  bag,  usually  leathern,  for  mail 

tnatter,  money,  or  ammunition. 
2.  A  cartridge-box. 

Poo-de-aoy;  Pad'e-aoy;  Fod'de-soy.  {Fah' 
ric)   A  rich  ]>Tain  silk. 

Fon-Ion'.  {Fabric.)  A  close  woolen  Thibetan 
stuff. 

Ponl'tioe-boot.  {Menage.)  A  lar^ boot  used  for 
applying  poultices  to  bonnes'  legs.  It  is  made  of  wft 
leather  for  the  sides  and  a  heavy  sole-leatlier  bottom. 

Pool'try^eed'er.  A  device  to  feed  grain  to  fowls 
in  (Quantity  as  used.  It  is  upon  the  principle  of  the 
fountain-inkstand  or  the  water-bottle  for  bird-cagi^ 
grain  falUng  down  into  the  trough  as  the  latter  is 
emptied. 

Poiinoe.  Pounded  gum-sandarach  and  cuttle- 
fish bones.  Used  on  freshly  written  manuscript  in- 
stead of  blotting-pajwr. 

Pounce-pa'per.  A  tracing-paper  prepared  at 
Carlanihe  without  oil. 

Pounc'ins-auMdline'.  {Hat-making.)  A  ma- 
chine for  raixing  a  nap  upon  hat-bodies  by  a  grind- 
ing action.  In  Fig,  3929,  the  sand-paper  or  other 
nibbing  surface  has  a  rising  or  falling  motion  in  an 
inclined  direction,  so  as  to  act  in  a  conical  form ;  the 
former  revolves  on  its  axis  and  also  traverses  to  and 
fro  horizontally ;  it  may  ^so  be  reised  and  lowered. 
The  india-rubber  cushion  allows  the  rubbing  surface 


fig.  SUB. 


The  surCace  of  the  printed  ware  is  covered  with  |  to  yield  and  thus  avoid  the  wearing  of  boles  in  the 
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hat-bod]r  where  ineqaolities  exist.  By  tazniiig  a 
disk  on  its  uds  it  rises  and  fSalls  upon  the  screw- 
thread  thereon,  and  so  loosens  or  tightens  the  hat- 
bod^  secured  to  the  hooks  in  another  disk  ;  the  latter 
resting  upon  and  rising  and  falling  with  the  first- 
named  diak,  but  not  turning  with  it 

Found.  1.  The  avoirdupois  pound  of  the  United 
States  equals  27.7015  cubic  inches  distilled  water  at 
6?  Fah.,  barometer  at  80  inches,  and  the  water 
weighed  with  brass  weights  in  the  air.  This  equals 
7,000  ^ins,  and  is  ^vided  into  16  ounces,  each 
ounce  into  16  drama. 

The  troy  pound  has  5,760  grains,  divided  into  12 
ounces,  each  ounce  into  20  pennyweights,  each  pen- 
nyweight containing  24  gmins. 

The  pound  apothecary  a  weight  is  the  same  as  the 
pound  troy,  but  the  ounces  are  divided  into  8  drams, 
each  dram  into  3  scruples  of  20  grains  each. 

One  huudred  and  forty-four  ponnds  avoirdupois 
equals  175  pounds  troy  or  apothfirary's  weight. 

The  old  Saxon  pouud  sterling  was  a  pound  of  sil- 
ver troy  weight. 

2.  {Hydraulic  Engineering.)  The  level  space  of 
a  canal  lietwe«n  locks. 

Fonnd'er.   l.  The  heater  in  a  fulling-mill. 

2.  A  ttamp  in  an  ore-mill. 

8.  The  expression  of  a  weight  in  shot,  as  18-])onnd- 
er,  24-pounder;  usually  written,  18-pdr.,  24-pdr, 

Pound'lng-ina-oliiiie'.  {M^al.)  A  stamping- 
milL   The  teiiu  is  usually  applied  to  a  powder-mill 

Fow'dar.   A  finely  comminuted  substence.  See 

OfNFOWDRR  ;  POLISHINO-FOWDBR,  etc. 

FoWdar-bloWer.  An  instrument  for  blowing 
powder  on  to  plants  or  into  crevices  infested  1^  in- 
sect-t.    See  also  FiTMiaATDR.- 

Pow'der-oheat.  (NaiUieal.)  A  form  of  grenade 
consisting  of  a  box  charged  with  powder,  old  nails, 
etc.,  to  Iw  hurled  at  boarders. 

Fow'dttr-^aak.  A  pouch  or  metallic  cose  for 
holding  gunpowder,  and  having  a  charging  nozzle 
at  the  end. 

Fow'der-horn.  A  horn  fitted  to  hold  powder 
and  useil  as  a  Hask. 

PoWder-hose.  (Blading.)  A  tube  of  strong 
linen,  alM>ut  an  inch  in  diameter,  filled  with  powder, 
and  used  in  tiring  military  mines. 

Fow'der-ing-mill.  See  Gkixdinq- mill  ; 
SyiiFF-MiLL  ;  Ore,  et<v   See  list  under  Mill. 

Fow'der-milL  Works  in  which  the  materials 
for  gun|)owder  are  prepared  and  compounded  and 
the  powder  grained  and  faced.    See  Gunpowder. 

PoWder-mlx'er.  A  pharmaceutical  device  for 
intimately  mixing  various  nowders.  This  is  usually 
dono  on  a  small  scale  in  a  Wec^ood  mortar,  but  in 
some  cases  a  cylinder  with  spiral  revolving  beaters 
is  employed. 

Pow'der-pror'ar.  See  Ballistic  Pehduluh  ; 

EpIlitL'VKTTE. 

Fow'der-room.  {XaiUical.)  The  apartment  in 
a  ship  where  powder  is  kept 

Powder.  Force  is  the  constant  pressure.  Work 
is  the  pressnre  multiplied  by  the  distance  through 
which  thu  force  is  ke)>t  up.  Potoer  has  reference  to 
the  work  performed  in  a  given  time.  Dvty  is  the 
amount  of  work  performed  with  a  given  consumption 
of  material,  siiy  of  coal,  for  instance.    See  Duty. 

PoWer-harn'mer.  A  hammer  in  which  the 
weight  is  raised  by  the  power  of  machinery.  There 
are  several,  varieties,  which  differ  in  construction  or 
mode  of  application. 


See  list  under  Hammeb. 

Fig.  3980  may  stand  as  an  example  of  ft  form  of 
power-hammer,  made  of  various  sizes  from  that  of 
heavy  forging  to  the  small  hammer  for  jewelers. 

The  power  is  communicated  by  a  friction  pulley. 
The  belted  pulley  is  loose  on  the  shaft,  and  the  fric- 
tion pulley  slides  on  a  snline  on  the  shaft  The 
operator  bears  down  with  liis  foot  upon  the  treadle, 
which  posses  around  the  hammer ;  this  brings  the 


Fbtou^  J^wPfT^fl^inji^Jfiiiiiiittr. 

friction  in  contact  with  the  belted  pulley,  which  is 
running  all  the  time,  and  rotates  the  shafi,  on  which 
is  a  crank  ;  this,  by  means  of  a  connecting  rod  and 
spring,  works  the  nammer,  giving  a  blow  depend- 
ing for  its  stren^h  upon  the  force  with  which  the 
friction  pulley  is  pressed  against  the  belted  pul- 
ley. 

Fow'eivloom.  A  loom  driven  and  actuated  by 
machinery  ;  in  contradistinction  to  a  /uiW-loom. 

It  was  invented  by  Dr.  Edmund  Cartwright.  He 
patented  it  April  4,  1785.  Steam  was  applied  to 
nis  loom  in  1807.  He  received  a  Parliamentary 
grant  of  £10.000  in  1808.  He  died  in  1828,  aged 
80.    See  Loom  ;  Weaving. 

Poy.   (A'rttiiMo/.)   A  steering-pole. 

Poy'al.  {Fabric.)  A  striped  stufT  for  covering 
benche-s  and  seats. 

Poynt'eU.  Paving  formed  of  small  lozenges  or 
squares  laid  diagonally. 

Foz'za-o-la^a.  A  volcanic  earth  conqjosed 
mainly  of  silica  and  alumina,  and  shipped  from  Poz- 
xuoli.  A  portion  analyzed  by  M.  Bertnier  was  con- 
stituted as  follows :  — 


Sllta.  44.6 

Alnmtea.   16 

Unw  '■   8.8 

Uunaria    4.7 

OxMaoClron.   IS 


8od«   4 

Potub   1.4 

Wftter   9.2 


steam -humier. 
Atmospherto  bwimsr. 
Honker. 
PllMlrim. 


DcAd-strake  hanmar. 
Tllt-taanuner. 
RffTolTbig-lMBiiDsr,  ate. 


Strabo  says  of  this  earth :  — 

"  Pntmlt  baa  become  a  plae*  tt  extenalTe  eominem,  haviiiK 
aitUdall;  Mnutrwlcd  harbors,  which  mm  nmeh  Ikdltlated 
by  the  fcdie  nature  of  the  aand  [deKradad  taflil,  which  conUna 
much  gvpanm,  aod  will  cement  uid  conaoluate  ttuwougUv. 
For  mt2ng  thia  aand  with  llnaatonea  tbctj  eonalniGt  moHB  In 
the  ata,  thoa  ftmdnK  bnyi  ahnw  tha  opan  eout  In  irtileh  Oie 
Iwgeat  trsasport-aUpa  v»j  mJbv  ride." 

It  was  obtained  by  the  Romans  near  Baite,  and  is 
BtiU  exported  largely  from  that  part  of  Italy.  Mixed 
with  lime  and  water,  it  hardens  anywhere,  —  in  the 
air  or  under  water.  It  is  invaluable,  and  the  per- 
manency of  the  great  sea-walls  and  other  maritime 
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structures  of  tlie  Romans  is  largely  dne  to  its  use. 
It  L9  commoDly  known  aa  Jtoman  cement. 

ilany  attempts  have  been  made  to  fonn  an  ar- 
tificial pozzuolaDa  by  combinations  of  sand,  clay, 
liino,  and  iron.  Ocbreoiis  claya  are  especially  suit- 
able. 

0«Dentl  TraUM&rt'ft  ajttma  for  nwUng  artllkUl  ponaokna 
U  to  reduoa  ioH  red  bricki  to  powder,  and  mix  them  (2  parts) 
with  lime  that  has  been  some  time  ilaked  (1  part);  waWr  to 
Incorporate.    Sw  Cehert. 

The  prepantluD  of  tha  natural  material  li  bjr  poandlni  or 
grlDdluK  and  Bining,  whereb/  it  !■  reduced  to  powdpr.  In  wbhh 
■taCe  itb  beaten  to  a  proper  conalitencj  with  a  due  pmininlmi 
of  lime.  Artificial  ponuolaoa  li  produced  b;  pulii  riiiriic  (n.i- 
clay,  the  mammllr,  or  the  arenc',  which  la  wetted,  tn-l  IttPti 
■trewlng  a  layer  of  It,  about  four  tenths  of  an  Inch,  <jn  a  jilnlv 
of  iron  heated  to  a  point  between  a  cherry -red  aadrorirkiK  tiMl. 
It  li  left  till  It  be  ralnd  to  the  tame  degree,  for  a  Bpui^e  i>t  time 
which  rariefl  for  each  kind  of  material,  from  five  to  tu-c-nty  uiln> 
utM.  It  roust  be  ronciauallj  itlrred  with  a  imall  rod,  in  order 
that  the  whole  of  the  particle!  may  be  uni- 
formly calcined. 

Uydraullo  Uiaee  which  harden  under  water 
are  dependent  for  their  quality  upon  the  pret- 
ence of  a  certain  amount  of  clay.  la  Fiance 
the  tnanufkcture  of  arclflcial  bydraulk  lime  Is 
largely  carried  on.   See  LiMi-aiLX. 

Pra'am.  (yesael.)  a.  A  Rat-bot- 
tomed lighter  or  barge,  used  in  Hol- 
land and  the  Baltic. 

b.  A  floating  battery. 

Prao'Uoe-batt.  {Ordnance.)  A  tai^get  for  prac- 
ticing with  guns. 

Pra'ho.  The  wnr-vessel  of  the  Malays.  It  is 
from  35  to  156  feet  in  length ;  cariies  76  to  98  row- 
ers, and  from  40  to  60  figfiting  men.  The  guns  are 
of  brass,  from  2  to  6  inches'  bore,  mounted  on  stock 
pieces,  and  from  4  to  10  in  number.  —  Adm.  Smyth. 

Frai'rle-plow.  A  large  plow  supported  in  front 
on  wheels,  nud  adanted  to  imre  and  overturn  a  very 
broad  but  shallow  mrrow-slice. 

Its  sharp  share  cuts  at  about  half  the  depth  of  the 
sod's  thickness,  and  suuh  is  found  to  be  more  effec- 
tual in  killing  the  growth  than  in  turning  over  the 
whole  sod  by  cutting  at  a  depth  below  the  growing 
portions  of  tne  sod. 

Pray'o.   An  embanked  road  or  public  walk. 

Pray'ing-ma-ollinQ'.  We  have  never  heard  that 
any  of  our  driving  business  men  have  made  praying- 
machines  for  the  Oriental  market,  although  cast- 
iron  gods,  bronzed  and  varnished,  have  been  made 
by  the  ton  in  Birmingham,  England,  and  exported 
thence  to  heathen  lands. 

Praying,  machines  are  in  vogue  in  all  the  lands 
vhich  acknowledf^e  Thibet  as  their  religious  center. 
This  includes  India,  Ceylon,  Burmah,  Siam,  China, 
and  Japan.  Divided  as  it  is  from  the  mainland  of 
the  continent,  and  superior  to  China  as  Japan  ap- 
pears to  be,  there  is  much  atEnity  between  their 
forms  of  civilization  and  government,  and  in  many 
details  of  their  manners  and  religion. 

In  Thibet  the  art  of  praying  has  been  bronght  to  a  high  state 
of  BdrancemenL  It  li  no  longer  dincult  to  utter  long  prayer*, 
for  the  prayer  written  on  a  piece  of  paper  or  a  leaf  and  fastened 
to  a  wheel  Is  undentooil  to  be  uttered  once  for  erery  rerolutton 
of  the  wheel.  The  motion  of  the  written  Is  the  mechanical 
equivalent  of  the  rocul  exercise.  When  befbre  an  idol.  It  Is 
nuderetood  to  be  pre«ented  toward  the  god  once  during  e«ch 
reTOlutlOQ ;  and  the  women,  who  do  most  of  the  praying  there, 
saunter  Into  the  temple,  chat  orer  the  news  and  compare  ba* 
hies,  meanwhile  turoliiK  the  wheel  diligently.  They  go  down 
from  thcncfl  feeling  ju^tlfletl  sod  comfortable. 

Anon  comm  one  who  in  struggling  in  spirit  with  a  great  on- 
fhlfllled  wish,  and,  HlnglnK  herself  on  the  floor,  turn*  the  wheel 
with  energy  aa  she  uttcrrx  ber  prayer  fbra"  bull  child,"  or  some 
Other  hrrent  deitlre  of  her  heart. 

A  praying-cylinder  t>eeii  by  Dr.  Hooker  at  Slnionboug  In 
BIkkIm  consisted  of  a  leathern  cylinder  placed  upright  in  a 
tnait ;  a  projecting  piece  of  iron  struck  a  little  bell  at  each 
reTolutioD,  the  morement  being  caused  by  an  elbowed  axle  and 
string.  Within  nuch  cylludeni  are  deposited  written  prayers, 
and  whoever  pulls  the  Ktring  properly  it  considered  to  have  re- 
pMted  his  prajen  as  often  as  the  bell  rings.   The  machine  Is 


driven  in  a  direction  coDtnurto  that  of  tlia 
apparent  motion  of  the  sun.  This  la  probably 
important. 

The  bttrrrl  comspondi  to  the  be*Js  and  ro- 
Hants  of  regions  (krther  west.  Ttw  nmrj,  In 
fact,  is  borrowed  fmm  the  EMt. 

These  mechanical  deTelopmenta  of  meDtal 
emotions  are  the  natural  outgrowths  of  a  cer- 
tain grade  of  clTllint]o&. 

In  another  machine,  two  small  rings  an 

Fig.  3981. 
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placed  OD  each  spoke  of  the  wheel,  the  jingling  thereby  pro- 
duced being  to  attract  the  attenllon  of  the  god.  The  greaUr 
the  noise  the  greater  the  certainty  of  being  atteadol  to.  The 
credit  for  prayer*  Is  in  proportion  to  the  energy  of  the  actloa 
■nd  the  number  of  rerotutions. 

Some  of  these  legendR  are  to  Invokr  the  attenUnn  of  Buddha 
to  the  condition  of  the  vuls  of  the  departed,  the  oietempf.vr ho- 
sts being  a  form  of  purgxtory  ;  others  an  aphorbms  which  an 
imderstood  to  be  devout  cxpreeriona  of  patience. 

"  I  would  Dot  harshly  *rom,  lost  eren  there 
I  spurned  some  element*  of  Christian  prayer, — 
An  aim,  though  erring,  at  a  '  world  niont,'  — 
Acknowledgment  of  good,  —  of  man's  futility, 
A  sense  of  need  and  weakness ;  and,  indeed. 
That  very  thing  so  many  ChrtnlaiiB  want,— 
Humility.'' 

Theae  mechanical  aids  to  prayer  and  substitutes  tor  pilgrtoiage 
■le.  to  be  found  on  toad*  In  Thibet.  You  see  pasteboaid  bar- 
rels. Used  on  an  axle  and  Inscribed  with  choice  prayers.  The 
devout  give  the  barrel  a  tarn,  and  It  revolvM  for  a  long  tune, 
according  to  the  perfection  of  Its  vorknuinRhip,  the  fbtre  of  the 
Impulae,  and  the  lubrication  of  the  sxlc.  The  barrel  pran  for 
the  penions,a*  one  trsreier  remar)(H,"as  long  as  graTitatioa 
and  IHrtlon  will  permit.  They  snmetlmee  Bghi  for  the  pririlrga 
of  turning  the  barrel  ' '  The  poor  ft^itows  at  the  pool  of  Betbeeda 
may  have  done  the  aame  In  settling  the  question  of  prece- 
dence. 

The  words  "  Om  Hani  Padmi  om  "  {Hail  tc  Ami  of  ikt  Lttm 
and  ilu  Jrwrl)  are  f^ 

quently  painted  on  Fig.  893S. 

the  cylinders  of  these 
machines  and  prayen 
placed  within.  One 
noticed  bj  Hooker, 
the  naturalist,  on  a 
stream  in  Bhotan,was 
made  to  rotate  on  its 
axis  by  a  spindle 
which  passed  through 
the  floor  of  the  build- 
ing Into  the  water, 
where  It  was  termi- 
nated by  a  wheel. 
Such  praylng-cylin- 
den  are  called  inani 
by  the  Lamas 

The  Japanese  pray- 
Ing.machlne  Is  some- 
what similar.  The 
proper  subjects  Ibr 
prayer  are  displayed 
on  the  pillar,  and  the 
wheel  in  Its  recess  Is  ^ 
unde  tstood ,  during 
each  revolution,  tore- 
peat  tfae  leRend  on  the  ' 
shaft.  This  reminds 
one  of  the  warning, 
"  Use  not  vain  repen- 
tlons,  as  the  heathen 
do. "  SomnttUi  wfd  m  CUmUs  (BMvmw,  17TB). 
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ng.  8993  U  ■  rqmMnMloo  ftom  th«  "  DMcrlpOon  das  In- 
atruBMiu  HarmoniqoM,  «n  toni  0«ni«,  par  la  Pire  BooaddI." 
Published  «t  Rome,  1T76.  It  ta  dMcritwd  u  "  SoanottM  used 
In  ctmicliM,"  iMTtng  »  wbaal  <rltta  small  iMlla  on  Its  perlpti«rj, 
udrungbrkeordattacbed  to  thmnterof  ttwwbeal.  Thongh 
•ooMwlikt  bidliUaot  in  the  origlnsL  It  »pp«kn  thst  the  cord  Ih 
attached  to  a  wrijt  so  a*  to  reTolve  tbe  vbeel.  It  seMtu  to  have 
bMo  adopted  into  Chrlitlan  wonhlp  In  Bretagne  b;  a  woman 
wbo  nnODDead  the  wonhlp  ol"  The  9tar,"  bat  broogbt  along 
Um  parapbernalla  of  the  temple,  Intending  to  Banctlqr  an  es- 
taeined  and  miwlcal  obaemaoe  to  the  tronhip  of  a  new  ott)eet. 
SoUu  jagUng  hai  praoeaded  for  manj  eMitailM,fiom  almond- 
wed  Omom  and  old  Spaago  to  the  ftntoni  aad  Baaqnee  hy 
the  oecan  ta  AtlanUa. 

Pray'lng-mllL  A  little  water-wheel  to  keep 
a  written  prayer  moviDg.  Ahh6  Hue  ("  TraveU  in 
TarUry,"  1844-40)  refers  to  what  he  calls  "akiod 
of  prayiiig-mill,"  known  to  the  Tartan  as  a  chu-kor 
or  turning-prayer.    He  says  :  — 

"  It  is  cMnmon  enough  to  aee  them  fixed  Id  the  bed  of  a  mn- 
nlng  atream,  aa  they  sre  then  let  tn  motion  bj  the  water,  and 
go  on  ptajing  night  and  day,  to  the  apeciaJ  benefit  of  the  per- 
son wbo  haa  placed  them  there.  The  "nrtara  alao  enapend  them 
«Ter  thrirdomeetlc  heartba,  that  thej  may  he  let  in  motion  by 
the  cumnt  of  eool  air  from  the  opening  in  the  tent,  and  no 
twirl  fbr  the  peace  and  prosperity  of  the  hmily.  Another  ma- 
chine which  the  Buddblnti  make  uae  of  to  simplify  tbelr  devo- 
tlonal  Bctirlty  Is  that  of  a  larve  barrel  turning  on  an  axi*.  It 
Is  made  of  thick  patteboard,  fabricated  of  innnmerable  sheetii 
of  paper  pasted  on  one  another,  and  upon  which  are  written  In 

Thibetan  cbameters  the  prayers  moat  In  fhshlon  The  da- 

TOnt  can  tlun  eat,  drink,  and  sleep  at  thdr  esM,  while  ttw  rom- 
plaiaant  maclilue  does  all  thdr  piaytng  for  them." 

He  also  relate*  a  fight  between  two  Lmuss  orer  a  prayln([-ml)1 
which  had  been  set  In  motion  by  one,  and  then  stopped  and 
again  set  in  motion  by  ttaa  other.   See  Pa^inio-xacHiiis. 

Preen.   1.  A  clothier's  forked  tool. 
2.  A  liodkin. 

Pra^pon'der^anoe.  {Ordmnee.)  The  excess  of 
weight  of  the  jxtrt  in  rear  of  the  trunnions  over  that 
in  m>nt.  It  is  measured  by  the  weight  which  re- 
quires to  be  hung  to  the  muzzle  to  bnng  the  gun  to 
a  horizontal  line  when  suspended  fret!ly  on  its  trun- 
nions. 

The  preponderance  of  a  gun  is  usually  ^  of  its 
weight. 

Prea'ar-vatlcm  of  Food.  Yarious  methods 
may  be  employed  for  preventing  the  fermentation 
and  putrefaction  of  animal  and  vegetable  substances 
ami  maintaining  their  usefulness  as  foods. 

Cold.  Putreflutioa  la  entlrelr  pierented  or  arrested  at  tem- 
peratnies  below  the  fteedog-polnt,  and  anlntal  anbstanoca  may 
be  thus  preeerred  for  IndBfliilte  periods  without  change.  The 
mammotha  Ibund  in  wsaiwi  of  fee  hi  Blb^la  were  ooebanged 
after  the  lapse  of  untold  agea. 

This  method  is  largnly  employed  during  iriater  la  cold  cli- 
mates and  on  a  smaller  kbIo  In  the  keeping  or  tnntpOTtatloo 
of  flesh,  game,  etc.,  during  the  warm  Reason. 

DfiiccalioK.  This  method  is  applied  to  both  animal  and 
vegetible  aubatancefl.  It  Is  effected  by  expoilng  tbero,  after 
baring  been  slkwl  or  cnt  into  small  plecoa,  to  the  sno  in  warm 
dry  weather  or  to  a  current  of  warm  dnr  air  at  a  tcmpemnre 
not  exceeding  140°  Fafa.  If  thia  be  e«!<eded,  flesh  becomes  bard 
and  insipid.  Vegetablea  prepared  in  thia  way  are  aftarwaid 
compmued  into  a  small  bulk. 

BaeeaniiU!  oondsta  In  drying  and  nmoking  meat  cat  into  thin 
allees.  From  this  pracUee  the  West  India  Buccaneen  of  the 
sereoteenth  century  are  said  to  h«Te  derired  tbelr  name. 

Jfrked  btef  is  prepared  by  dipping  thinly  sliced  meat  into 
water  and  afterward  drying  it  in  the  sun.  This  li-  sometintM 
pounded  Into  a  maoa  and  packed  In  Jan. 

PtmmUm  U  prepared  from  buOklo  meat,  sliced  and  dried  In 
the  sun  or  before  the  Ore,  pounded  and  mixed  with  melted  &t, 
to  which  flavoring  herbs  or  berries  are  !>o  me  timed  added. 

flesh  not  Ibr  food  may  also  be  preserred  by  immrrsion  in  an- 
tistfitie  liquiiU,  aa  alcohol,  to  which  camphor,  sal  ammoniac,  or 
common  salt  may  be  added.  A  weak  solution  of  creosote,  sul- 
phurous add.  or  of  nium,  wUh  or  without  the  addition  of 
eorro»lre  sublimate  or  an^nlons  acid,  may  also  be  employed 
to  pnrent  putrefkctlon. 

PiVUiMg  in  vinegar  containing  ^  of  creosote  "w ill  preeerre 
meat  nnchangod  mr  a  eonciderable  time  eren  during  warm 
*eatber.  The  moat  efllcsrions  mode  of  applying  anUsepUba  la 
to  inject  them  into  the  blood-vewela  of  an  animal  when  re- 
eenUy  killed.  Such  U  Oannal'a  nroresa.  In  which  a  solution 
of  nilphate  of  alumina  or  preftrably  chloride  of  aluminium  is 
injected  Into  the  carotid  artery  of  a  slaughtetvd  animal  as  aoon 
aa  the  flow  of  bkN>d  baa  eaased,  the  eztntnlHas  of  the  Jt«ii)nr 


relQ«  having  been  previoualy  tied.  If  the  meat  Is  to  be  kept 
for  more  than  a  few  weeks.  It  should  be  washed  with  a  mixed 
solution  of  chloride  of  aluminium  and  common  salt  and  packed 
In  air-tight  barrels,  or  It  may  be  kept  In  ordinary  barrela  aini- 
plT  packed  with  dry  aalt. 

BoUn  employed  some  of  the  rolatlle  hydrocarbons,  aa  ettier. 
In  a  capsule  or  sponge  placed  within  a  case  containing  the  aab- 
slanoe  to  be  treated,  the  rutor  preventlog  corruption.  FIA 
may  be  preeerfod  for  some  ome  In  sugar,  dtber  alone  or  with 
saltpeter  or  common  salt ;  treated  In  this  way,  they  retain  their 
natural  flavor  to  a  greater  degree  than  In  the  ordinary  salting 
proeasB ;  if  afterward  dried,  they  may  be  kept  for  an  indefinite 
period. 

Smoking.  TUs  la  uaually  employed  In  conjunction  with 
aalt.  The  meat,  having  been  previously  immersed  In  or  thor- 
oughly rubbed  with  salt,  to  which  a  proporten  of  sugar  and 
saltpeter  Is  usually  added,  la  auspended  over  a  smoldering 
wood-fire  which  bums  slowly  but  emits  a  large  quantity  of 
■moke.  Oreen  hickory  Is  prefimble  for  smoking,  wood  of  the 
pine  flunlly  Imparting  a  disagreeable  flavor  to  the  meat.  In 
some  cases  the  twigs  or  branches  of  aronuttlc  plants  ara 
added  to  the  fhel ;  juniper  is  used  for  smoking  the  celebrated 
Westphalia  hams.    Com-eobe  are  frequentl;  used. 

£i^Haion  of  air.   In  1808,  H.  Appert  Invented  a  process  for 
preserving  provlilona  by  parboiUog,  and  Inclosing  them  la 
eartheninn-v«agels  from  wtilch  the  air  was  excluded.   This  as 
aubeequently  Improved  by  Doniiin  and  Gamble  fbrma  the  baala 
I  upon  which  the  more  recent  prooesaee  of  preserving  tbods  by 

canning  are  founded. 
I  In  that  patented  by  Donkln  the  meat  Is  first  parboiled  or 
somewhat  more,  Arced  from  the  bones,  and  Inen  placed, 
either  alone  or  with  vegetables,  in  tin  canisters  which  are 
flUed  with  prepared  gravv  or  Julcee ;  a  tin  cover  with  a  small 
aperture  ia  soldered  over  ue  open  end  of  the  can.  which  is  then 
placed  in  boiling  water  or  In  a  ealt  solution  heated  slightly 
above  the  boiling-point  of  water,  thns  expelling  the  air  fh>m 
the  interior.  When  this  Is  elfectad  the  aperture  is  closed  with 
solder  while  the  contents  are  yet  hot.  On  cooling,  the  ends  of 
the  can  assume  an  inwardly  concave  tbrm,  on  account  the 
contraction  of  Uie  contents.  The  ancceas  of  the  proceas  la 
tested  by  exposing  the  cans  tor  some  Ume  to  a  beat  above  100° 
Tah.,  when,  If  IncipieDt  putrefkcllim  bad  aet  tn  prevtona  to  tbs 
oonunenonnenl  of  the  proccM  or  It  haa  been  im properly  coo- 
ducted,  the  genantod  gasea  wUI  canaa  the  anda  of  the  can  to 
bulge  outwardly. 

Sevan's  process,  patented  1842,  conslata  In  axhanstlng  the  air 
fWnn  ttaecus  previous  to  heating  them,  and  in  providing  a 
supply  of  gelatine  which  la  cauaed  to  flow  in  and  fill  the 
vacuum  as  the  air  ia  withdrawn,  thus  enabling  the  fbod  to  be 
cooked  In  a  vacuum  at  a  much  lower  temperature. 

Potting.  By  thia  method  air  ta  excluded  fW>m  animal  enb- 
■tances  previously  cooked ,  by  placing  them  In  Jara  aad  covering 
them  with  a  Uyer  of  lard,  butler,  or  cU. 

PiekUitg.  This  term  Is  applied  IndUEerently  to  the  preserva- 
tion of  meats  or  vegetables  In  brine  or  rincgar.  Brine  ta  nn- 
orally  naed  M  keeping  meat,  and  vinegar  fbr  vegelaUee.  Thia 
proeeaa  forma  an  Important  part  of  household  economy,  and  on 
a  large  scale  conalltutee  a  prominent  source  of  national  wealth. 

Cabbage,  sliced  and  packed  in  salt,  undergoes  a  slight  fel> 
mentation  fbmiing  ssnerkrant,  an  article  of  diet  iargny  naed 
In  Northern  Europe.  Potatoes,  tomlpa,  and  otbar  root^  aa 
well  aa  applea  and  cabbagee,  an  preveotad  fhn  decaying  hj 
atorage  In  moderately  cool,  dry  situatlona. 

Fruits  are  prexerved  by  desiccation  or  by  being  treated  with 
sugar,  and  either  dried  or  ntained  in  the  alrup.  The  former 
are  known  as  dty  and  the  latter  as  liqtad  coryftctitm*;  they  are 
uaually  boiled  In  the  alrup. 

Marmaludti,  jaTn>,»,ni  paMrs  are  prepared  by  besting  up  the 
polp  of  frulta  with  liquefled  augar  or  honey.  Conatrvt*  are 
beaten  up  with  dry  ai^ar. 

Some  frulta,  aa  grapes,  may  be  kept  a  long  time  by  merely' 
being  loosely  packed  in  aawdust ;  othera  are  treated  with  alco- 
holic aplrits  and  sugar. 

Milk  may  be  preaerved  by  reducing  It  by  boHlng  to  half  lb 
natuiaj  bulk,  uid  beating  It  up  with  the  yolk  of  egga  In  the 

C 'portion  of  8^  to  101  quarts  of  milk;  the  whole  is  then  heated 
half  an  hour  and  frequently  skimmed,  strained,  and  a^n 
heated  fbr  two  hours  In  a  water-bath.  See  Hilk,  OoKnrasav, 
pageI4SS. 

A  preferable  method,  generally  pursued  In  the  preparation  of 
Fondenaed  milk,  la  to  evaporate  it  at  a  gentle  heat  and  add  «t- 
mr.  Hilk  thns  prepared  eoutalna  about  25  per  cent  of  water* 
29  per  cent  of  cane,  and  Iflpercentof  mllk-augar.  £vapoiallm 
may  be  continued  until  the  milk  la  entirely  aolidlfied. 

Cream  may  be  preeerved  by  iH^lIng  down  five  meaanres  to 
four, cooling  and  afclmmlng.and  then  placing  In  cloaely  stopped 
bottlee,  which  are  kept  In  a  water^batb  at  a  b<dllng  heat  for 
half  an  hour. 

Pre-aerv'a-to>zy.  An  appaiatus  for  preserving 
substances  to  be  used  as  foods,  etc  la  tlw  example 
<Fig.  898S),  the  articles  ate  placed  within  the  cham- 
bers A  A",  etc.,  connected  with  a  combustion-cham- 
ber jy,  by  which  the  air  is  desiccated  and  its  oxygen 
partiaUy  removed ;  it  ia  afterward  passed  throu^ 
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the  deoxyeenating-chainber  G  G',  containing  a  com- 
pound which  has  an  affinity  for  that  gas,  and  which 
combines  with  that  remaining  after  desiccation.  The 
air,  both  before  and  after  deoxygenation,  is  caused 
to  circulate  through  the  various  parts  of  appara- 
tus by  means  of  the  bel- 
1%.  8884.  lows 

Pre-aevre'-jar.  A  jar  the 
month  of  which  may  be  her- 
metically closed,  both  to  in. 
I  sure  the  better  preservation 
of  the  fruit  and  to  prevent 
evaporation.  Various  devices 
have  been  contrived  for  ef- 
fecting this  object.    In  the 
example,  a  flanged  packing- 
•  Trtmvt-Jar.         ring  C  accurately  lits  the 
mouth  of  the  bottle ;  over 
this  and  within  the  flange  is  placed  the  cap  B,  which 
is  forced  tightly  down  upon  an  india-rubber  gasket  by 
the  pressure  of  a  screw  so  as  to  exclude  the  air. 
See  Fruit-jak. 
Preferring  Wood.  See  Wood,  Preserta- 

T|OX  OF. 

Pxe«».   See  under  the  following  heads  :  — 


AnU-AletJoD  preu. 
ArmlDg-preM. 
Antognphic  presr 

Bmt«r-preM. 

Blbble-preM. 

Blockinf(-pr«M. 

Bonuet-preM, 

BraouUi-prew. 

Brick -preM 

BundllDK  pr««a. 

Button-preu. 

CancellDg-prew. 

CaiM>pr«M. 

Cardboard-preML 

Cutlog-preM. 

Centripetal  -  pnM. 

Cheese-prcM. 

Cider-prena. 

Cigw-presa. 

Cloth -preM. 

Coialag-preM. 

ColoT-printtnK  praca 

Concret»-praM. 


Copperpltte-prsM. 

Copflng-preH. 

Corii-preM 

Cora  nd  um-prew. 

CottoD-presfl 

Crimp-prem 

CuttlnK-prew. 

Cyllnder-preM. 

Cylindrical  prinUng-pnn. 

DbmMtic  preM. 

DoabIe-cyllnd«r  pw. 

Dro]>-preM 

Dram-preai. 

Dry-prera. 

Bmboadng-pMB. 

mtering-pNU. 

FInieblDg-pnn. 

FUt-prcM. 

Flour-pMker 

Fly-prnM. 

Foot-ptVM. 

Frnit-prefw. 

Oaalfering-preH . 

GlaM-blow()?'i  pnai 


OlaiitK-pTeM. 

QallflUnK-preM. 

On  npowder-pra«. 

Hand-atamp. 

Uat-preH. 

Hay-prsfls. 

Hop-pran. 

Hot-preM. 

UydraollG  praw. 

HydroMaUc  pr«M. 


lArd-pnM. 

Lcrel-prcM. 
Lerei^preM. 
UthograiAic  pma. 
*Oil-praH. 
PacUag-prcM. 
Pad-crinip  prcM, 
Paper  hot-pnM. 
Pawl-prcML 
Pe*t-m>c  hi  De- 
Peat- praca 
Ferfectlax-pMfl. 
Pboto-nlkf  preM. 
Portable-prew. 
Printing- press. 
ProTlng-prcm. 
Railway -preea. 
Re-prearing  pTOS. 
B«*ol  vlng-pre«B. 
Rolling-preea- 
Rol  ting-cam  picM. 
Screw-preM. 
Seal-prcaa. 
Sewlng-prees- 
Sbeet-metal  praM. 
Stabblng-pTcM. 
Btamplng-preea . 
gtanding-preM. 
fitanhope-preaa. 
8tcariae-)n«M. 
Sterhydraulk  appanta^ 
Strlking-up  preaa^ 
Sueai^pnss. 
SWlng-preaa. 
Tincture- preta 
Tobacco-prew. 
Toggle-pma. 
Tnuuferring-nwehlM. 
Dpaettlng-pTeaa. 
Veneer- preM. 
Voluntary-pr 
WatCT-preu. 
Web-prcM. 
Wed^pTCM. 
Wet-preBB. 
Wheel-prcM. 
Wlne-fmaa. 
Wlre-pi«M. 
Wool-preia. 


Press-cake.  {<^unp(md^r.')  Incorporated  or 
mill  cake  ready  to  undergo  granulation. 

Presse-ar-t^re'.  (Surgical.)  An  instrument 
with  a  handle  and  a  plate  with  two  perforations  ; 
the  latter  to  hold  a  ligature,  which  is  passed  round 
an  artery,  and  draws  it  up  against  the  plate,  the 
cords  of  the  ligature  being  secured  to  the  stem. 

Freasad  Briok.  Bricks  placed  one  at  a  time, 
when  nearly  dry,  into  a  metallic  mold,  in  which 
they  are  forcibly  compressed  by  the  action  of  a  lever 
or  screw,  which  forces  up  the  piston  fonning  the  bot- 
tom of  the  mold.  This  givvji  a  smooth  face  to  the 
brick,  and  leaves  the  arrises  very  sharp. 

Pressed  Olasa.  Glass  brought  to  shape  in  a 
mold  by  a  plunger. 

A  modification  consists  in  blowing  it  within  a 
mold  so  as  to  make  it  assume  the  form  of  the  latter. 

Pressed  Loop.  {Har^uss.)  A  leather  loop,  the 
top  of  which  is  pressed  up  with  au  ornamental 
stamp. 

Press'er.  1.  The  bar  in  a  knitting-machine  which 
drives  the  barb  of  tlie  needle  into  the  groove  of  the 
shank  in  order  to  let  off  the  loop. 

2.  A  form  of  ironing-machine. 

3.  The  foot-piece  in  a  sewing-machine  which  rests 
upon  the  cloth  to  hold  it  steady  while  the  nndle 
penetrates  and  withdraws,  and  then  rises  to  allow 
the  cloth  to  be  fed.    A  preaaer.foot. 

4.  (Spinning.)  a.  The  pressure-roller  of  a  draw- 
ing-frame. 

b. .  The  spring-finger  of  a  bobbin-frame. 

Preaa'er-bur.  (Kniiting-Tnaehine.)  A  bar  which 
presses  upon  the  barb  of  the  hook,  so  as  to  close  it 
against  the  xhank  of  the  needle.  By  this  means  the 
loop  in  the  hook  is  held  therein  while  the  loop 
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previoualy  made  is  brought  orer  the  closed  needle 
and  the  loop  within  it. 

PrMW'er^y'er.  {Spiimaig,)  a.  That  form  of 
machine  in  which  tbe  um  or  the  flyer  is  pressed 
againBt  the  bobbin  by  a  spring. 

b.    One  whidi  has  a  spring  arm  pressiDg  upou  the 
bobldn  upon  which  it  delivers  the 
Hg-SBK-        yarn.    See  Flykr, 

f  Prew'er-ioot  (SsMriwy-nu*- 

■  II  ehiiu.)  A  foot-plate  which  presses 

n  upon  the  goods  and  holds  them 

/'^CXJI  ^  sgainst  the  rough  face  of  Che  feed. 


Fig.  me. 


ugal  action  of  the  air  by  the  speed  of  movement  of 
radial  vanes.    See  Blowek.    See  also  Fig.  2589. 

Praas'aT»-en'gi2i&  A  water-pressure  engine. 
See  HtdkaulIc  Enoikk. 

Preu'nre-fil'ter.  A  filtering-chamber  placed  in 
a  pipe  under  a  head  of  water. 

In  Fig.  393S,  a  has  two  casings  with  perforated 
plates  on  the  inside  and  a  bo<ly  of  sand  confined  be- 
tween  the  [dates,  together  with  a  system  of  jtipes 

ng.  8887.  IVt.  8988. 
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Praaa'er-frame.  {Spinning.)  One  furnished 
'$nlh.  pretaer-fiyera.  ■ 

Preflse-u-rdtbre'.  {Surgical.)  A  clamp  for 
the  penis  to  draw  the  parietes  of  the  urethra  to- 
gether and  prevent  the  discharge  of  urine.  Jugum- 
penia. 

Pressing-bag.  The  horsehair  cloth  bag  in 
which  flaxseed  or  stearic  acid  ii  pressed. 

Pressing-board.  1.  An  ironing-board  upon 
which  seams  are  preHsed. 

2.  {Bookbinding.)  A  board  placed  between  a  layer 
of  books  when  piled  in  the  siandiiig-press. 

Press'lng-plate.  A  follower-board  in  an  oil- 
press  ;  board  and  hags  of  the  material  alternate. 

Praas'lng-^oU'er.  {Pi>per.)  a.  A  wire-ganze 
roller  which  takes  up  the  moisture  from  the  lelted 
pulp  in  paper-making. 

b.  The  rolterwhich  presses  the  sheet  of  damppaper 
to  remove  moisture. 

Press-keys.  Brass  keys  to  hold  tightly  the 
strings  in  a  sewing-press. 

Preas-pin.   The  iron  lever  of  a  screw-press. 

Preaa  prtnf  ing.  {Porcelain.)  One  of  the  modes 
of  printing  porcelain.  The  other  is  Bat-printing 
(which  see). 

Ill  press-printing  the  engraving  in  coanse,  the  lincR 
being  very  neavy,  so  as  to  hold  a  sufficiency  of  ink. 
The  impression  is  taken  on  porcelain-tissue  paper  ; 
the  marginal  jxiper  of  the  iiatteru  is  then  cut  away 
and  the  impression  dabbea  agunst  the  biscuit.  It 
ia  then  rubbed  with  soapy  flannel  and  finally  with 
a  roll  of  flannel.  By  damping  and  rubbing,  the  pa- 
per is  then  removed,  leaving  the  oily  ink  odhenng 
to  the  biscuit.  The  oil  being  driven  off  in  a  hard- 
ening-kiln,  the  ware  is  ready  for  glazing.  Pnsa- 
priiUing  is  applied  to  biscuit ;  hal-priiUinti,  to  the 
glazed  ware. 

Preas-atone.  {PraUing.)  The  bed  of  the  press. 

Preaa'nre-blow'ar.  One  in  which  the  air  is 
driTCQ  by  a  positive  pressure  by  [dstons  rotary  or 
otherwise,  in  contradistinction  to  one  in  which  the 
air  ii  projected  by  fauB  working  to  produce  a  centrif- 
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and  three-way  cocks,  whereby  the  water  may  be 
conducted  first  in  one  direction  and  then  in  another 
tbroudt  the  sand. 

In  Fig.  S938,  b,  the  chambers  aro  separated  from 
each  other  by  two  partitions,  consisting  of  wire-clotb 
and  filtering  material,  supported  by  cross-bars ;  the 
upper  ]Hirtition  Rupporta  a  cup  which  is  intended  to 
break  the  force  of  the  current  of  water. 

Press'ure-^org'ing.  A  method  of  foi^ng  and 
swaging  metals  by  hydraulic  pressure.  At  the  State 
Railway  Works,  Vienna,  two  presses  cai>able  of  giv- 
ing respectively  1,600  and  600  tons  pressure  are  em- 
ployed. Heated  ingots  of  Bessemer  steel,  weighing 
2,030  pounds,  are  placed  under  a  hammer-like  head 
attached  to  the  piston  and  gradually  squeezed  into  the 
form  of  bars,  being  shifted  and  turned  aa  required 
when  the  piston  is  raised.  The  bar  is  then  cut  into 
lengths  by  a  chisel  attached  to  a  press.  The  masses 
thus  cut  off  are  swaged  to  the  desired  form  in  molds  by 
suitable  dies  attached  to  the  piston.  There  is  no  jar 
or  vibration  in  this  machine,  as  in  the  steam  ham- 
mer, and  it  is  very  expeditious  in  its  operation,  ren- 
dering it  well  adapted  for  complicated  forgings,  such 
as  locomotive  cross-heads,  boiler- heads,  steam-domes, 
etc.,  and  also  for  spokes.    See  also  FuBOl NO-PRESS. 

Press'nre-^ame.  {Photography.)  Often  called 
printing -frame  and  Bometinws  prest,  A  strong  shal- 
low open  frame  of  wood  surrounding  a  square  of 
thick  plate-glass  which  rests  upon  a  rabbet  "When 
a  positive  "  print "  on  sensitive  paper  is  to  be  made 
from  a  photographic  negative,  the  latter  is  laid  with 
the  collodion  side  upward  upon  the  plate-glass  front 
above  described.  A  sheet  of  amsitized  cliloride  of 
silver  paper  is  then  pressed  into  close  contact  with 
the  negative,  bv  a  number  of  strong  springs  at- 
tached to  hinged  pieces  which  lock  across  the  back 
of  the  frame,  acting  upon  a  movable  wooden  hack 
separated  from  the  sheet  by  suitable  soft  packing. 
When  such  a  fnune  is  turned  up  with  its  plate-glass 
side  toward  the  sun,  the  light  passing  through  the 
negative  darkens  the  paper  behind,  so  as  to  pro- 
duce the  positive  picture  or  "print"  The  wood- 
en back  upon  which  the  springs  act  is  divided 
into  two  parts,  which  are  hinged  together.  By 
means  of  this  expedient  it  is  possible  to  examine 
from  time  to  time  the  pr<^ress  made  in  printing. 
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one  half  the  back  being  raised  while  the  other 
holds  the  paper  firmly  in  place  upon  the  negative, 
and  to  stop  that  operation  when  the  shadows  are 
aufliciently  dark. 

ProflS'ure-gage.  1.  (Steam^gine.)  An  ap- 
paratus or  attachment  for  indicating  the  pressure  of 
steam  in  a  boiler. 

It  assumes  various  forms. 

a.  A  aaffty-valve  is  in  one  sense  a  «feam-gage,  as  it 
indicates  the  attainment  of  a  certain  pressure.  See 
Safety-valve. 

b.  A  plug  of  fusible  metal,  conipnunded  so  as  to 
melt  at  a  certain  temperature  and  inserted  in  the 
side  of  the  boiler,  is  a  preasurc-gagt,  as  it  melts  and 
allows  the  steam  to  escape  under  the  circumstances 
designated.    See  Alloy;  Fusiblb  Metal;  High- 

FRENHTRR  AlABM. 

«.    The  mercurial'  steum-pressure  gage  (A)  is  a 
ng-SMB. 


iVewwre-  Qagtt. 


bent  tube  leading  into  the  steam -generator  at  the 
end  d  and  open  to  the  air  at  the  other  end.  A  body 
of  quicksilver  occupies  the  bend  b,  and  is  elevated  in 
the  outer  leg  m  of  the  tube  by  the  pressure  of 
steam  on  the  m^uiy  in  the  inner  leg.  A  graduated 
plate  shows  the  range  within  the  pre»are8  for  which 
the  generator  is  calculated.  When  the  column  in 
the  outer  leg  stands  thirty  inches  higher  than  that 
in  the  inner  leg,  it  shows  a  pressure  of  two  atmos- 

Kherea,  and  so  on.    For  great  pressures  it  i-etjuires  a 
mg  Iw  or  that  the  column  be  loaded. 
If  the  aiphon-tube  be  of  glass,  the  indicated 
pressure  may  be  easily  read  ;  bnt  to  avoid  fracture 
the  tube  is  frequently  made  of  iron,  and  the  level  of 
the  mercury  is  indicated  by  a  float. 

As  the  mercury  in  the  long  leg  m  risea,  it  will 
raise  the  float,  the  counterpoise  of  which  »  will  de- 
scend and  indicate  upon  the  scale  the  excess  of  press- 
ure of  steam  over  tne  pressure  of  the  atmosphere. 
Each  two  inches  of  the  vertical  column  of  mercury 


rig- 89*0- 


is  equal  to  about  one  pound  eBectin  jHeasure  in  the 
boiler. 

In  high-pressure  boilere,  the  great  hight  of  the 
column  of  mercury  would  prove  inconvenient,  and 
therefore  another  form  {B)  is  adopted. 

a  is  a  cisteru  of  mercury,  and  b  a  glass  tube  whose 
lower  end  is  open  and  plunged  iu  the  mercury.  The 
tube  contains  air  at  ordinary  presaure.  When  the 
stopcock  c  is  opened,  the  steam  from  the  bmler  en- 
ters by  the  duct  d  and  presses  upon  the  surface  of 
the  mercury  in  the  cistern,  raising  it  in  the  tube  and 
ctHDpressine  the  air.  When  the  air  is  condensed  to 
half  its  volume,  its  pressure  is  doubled ;  when  it 
occupies  only  one  third  the  space,  its  pressure  is 
threefold,  and  so  on. 

d.  In  the  Uagdebutg  pressnre-gage  (C)  the  fluid 
is  admitted  by  a  tube  to  the 
rear  of  an  clastic  diaphragm, 
whose  motions  actuate  a 
toothed  sector  engaging  a 
pinion  on  the  spindle  of  the 
pointer,  which  indicates  the 
pressure  on  a  graduated  arc. 
The  action  ia  analognua  to 
that  of  the  aneroid  barometer. 
The  diaphragm  is  generally 
corrugated  in  steam -pressure 
gages.    See  Steam-Gaoe. 

In  Fig.  3940,  the  corrugated  I 

disk  is  made  more  sensitive  I 

or  capable  of  greater  action 
on  one  side  of  it.s  axial  line 
than  on  the  opposit«  side,  by 
giving  a  vaned  or  unequal 
construction  to  the  corruga- 
tions. The  capacity  for  ex- 
pansion being  greater  on  one 
side  than  the  other,  the  in- 
dex-finger, which  is  axial  in  the  normal  state,  is 
tipped  by  the  rising  of  the  diaphragm,  and  ito  incli- 
nation is  registered  on  the  graduatol  bar. 

e.  Bourdon's  aneroid-gage  {D)  is  a  bent  tube  which 
is  closed  at  its  ends  and  neld  by  its  midlength,  at 
which  the  fluid  is  admitted.  The  pressure  of  steam 
or  other  flnid  has  a  tendency  to  atraighten  the  tube, 
whose  ends  are  connected  to  a  sector-rack,  which 
operates  an  indicator  in  the  manner  just  described. 

/.  In  the  piston-gage  the  steam  acts  upon  the  sur- 
face of  a  disk  within  a  cylinder.  The  piston-rod  is 
connected  with  a  weighted  lever  {E)  or  a  spring  {F), 
^hich  acts  against  the  steam-pressure,  the  amount 

Ffg.  S941. 
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of  which  is  indicated  in  the  usual  way.  This  is  the 
principle  of  Watt's  indicator. 

Lowe's  steHni-gage  consiitts  of  a  tube  a  having  a 
small  hole  through  which  steam  is  admitted  to  the 
interior  of  the  receiver  b,  raising  it  into  contact  with 
the  annular  weight  c,  which  is  thus  caused  to  rise, 
becoming  auccessively  loaded  with  the  upper  weights 
d  e  /,  etc.,  as  the  steam -pressure  increuseR.  A  rod 
passing  centrally  through  the  weights  carries  a  rack 
which  gears  with  a  pinion  on  the  axis  of  the  indiua- 
tor  of  the  dial. 

A  series  of  cylinders,  one  within  the  other,  may 
replacti  the  annular  weights,  rendering  the  whole 
more  compact. 

One  form  of  A&hcroft'n  well-known  gage  has  two 

Flg.8H2. 


n,  Ashrrnft'n  SUani-Gae'. 

b,  Grarb'rT's  Siram  anri  Water  Alarm- Qo^. 

graduated  circles,  one  representing  the  pressure  and 
the  other  the  temperature. 

Shaw's  pressure-gage  (Fig.  3943)  consists  of  a  brass 
cu|)  a  containing  an  iron 


Differtitiial  Pi$to»  PrtsMurt- 
Oage. 


disk  b  reoes.sed  on  its 
lower  side  to  form  a  mer- 
cury chamber,  c  is  a 
double  -  headed  piston 
having  its  upper  and 
larger  head  covered  by  a 
gum  dia]>hragm  d,  aTid 
receiving  the  pressure  of. 
the  mercury,  which  pass- 
e.i  into  the  chamber  c 
when  pressure  is  applied 
to  the  small  head  of  the 
piston  c.  /  is  a  acrew- 
cap,  making  a  tight  joint 
and  preventing  escape  of 
mercury  into  the  lower 
part  of  the  cup  a.  ff  is 
a  nut  having  an  orifice 
for  the  steam  connection, 
and  A  a  perforated  gas- 
ket, making  an  air  and 
steam  tight  joint.  The 
lower  and  smaller  head 
of  the  piston  e  receives 
the  steam  pressure,  and 
forces  the  mercury  into 
the  chamber  n  through 
a  small  perforation  in 
the  disk  b,  whence  it 
rises  into  the  glass  tul>e 
t  to  a  hight  indicated  by 


the  graduated  register  k.  A  gum  ring  or  cushion  I 
receives  the  conical  end  of  the  tube  i,  which  is  firmly 
pressed  upon  it  by  screwing  down  the  cap  m.  See 
also  Steah-oa(1e. 

2.  {Nautical.)  A  deep-sea  preasure-gage  is  one 
which  is  constructed  for  measunng  depths  by  the 
amount  of  compression  to  which  the  contained  fluid 
is  subject  when  submerged  to  great  sea  depths. 

PreBft-wheel  Roll'er.  One  constructed  of  a 
series  of  wheels  which  combine  to  form  a  rolling 
ridge  and  hollow  face,  and  avoid  clogging,  or  the 
necessity  for  a  scraper  to  clean  the  roller.    They  are 

ng.  m*. 


Cj^inOrical  Prest-Whtel  BoUtr. 

arranged  upon  self-lubricating  axles,  with  hard- 
metal  removable  bushes  attached  to  the  iron  out- 
side brackets.  The  weight  of  a  roller,  seven  feet  by 
two  feet,  is  one  ton. 

Press-work.  1.  (Joijiery.)  Cabinet  work  of  a 
number  of  successive  veneers  crossing  grain,  and 
united  by  glue,  heat,  and  pressure. 

2.  {Priniinff.)    The  printing  of  a  form. 

Pre-vent'er.  (Nautical.)  An  additional  rope, 
spar,  chain,  or  bolt,  as  a  support,  stay,  or  substi- 
tute. A  supplementary  or  auxiliary  rope  to  support 
a  spar,  stay,  etc.,  in  a  gale  or  in  action. 

A  preveiiter-holt  is  driven  at  the  lower  end  of  the 
jrreven^ -plates  to  assist  the  stmin  of  the  chain- 
bolts. 

PreoerUer-pfateB  are  placed  below  the  links  of  the 
chains. 

Preyne ;  Prin.  A  technical  term  in  some  trades 
for  a  pin  or  needle, 

Prlok.  (Xaiilical.)  To  trace  a  ship's  course  on 
a  chart. 

Prick'er.   1.  (Bln^ting.)  A  priming-needle.  A 

E Dinted  copper  wire  with  a  ring 
ead.  It  is  forced  into  the  charge  Kg  SMfi. 
b,  and  the  tamping  a  is  pounded 
around  it.  The  pricker  is  then 
withdrawn,  leaving  an  opening  into 
whicli  a  little  fine  powiler  is  poured 
to  make  a  connection  from  the  fuse 
to  the  chai^ge. 

2.  {Gunnery.)    A  sharp  wire  in- 
troduced at  the  vent  to  puncture  - 
the  bag  which  holds  the  cliarge,  in 
order  that  the  priming  may  touch  Prideen. 
the  powder. 

3.  (Nautical.)  A  small  instrument  having  an 
enlarged  head  and  a  curved  tapering  imint.  It  is 
similar  to  the  fid  and  miirline  spike,  but  is  used  for 
smaller  work. 

4.  A  long  slender  iron  rod  used  for  nrobing  or 
sounding  the  depth  of  a  bog  or  quicksana. 

5.  (Saddlerj/.)  a.  A  toothed  roller  for  marking 
or  stabbing  holes  for  sewing  leather,  etc. 

b.  A  tool  (c)  used  to  mark  stitch-holes  so  as  to 
render  them  uniform  in  distance. 

^riok'ing-up.  (Plastering.)  The  first  coat  of 
plaster  on  lath  ;  the  surface  is  scratched  to  form  a 
key  for  the  next  coat.    See  Pla-sTerino. 

Prick'ing-wbeeL  (Saddltry.)  A  traveling  tool 
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which  marks  the  number  of  stitches  to  the  inch. 
A  stUch-wheel. 

Frlok-^KMt.  (Building.)  A  post  fniaed  iot^r- 
mediately  between  two  priocipsl  ones. 

Prlok-^Minoh.  {Foryittg.}  A  pointed  instrament 
used  by  Hmiths  to  niark  their  wnters. 

Pziok-wheel.  {Saddlery.)  A  tool  usetl  to  prick 
off  the  work  for  the  hftmess-stitcher,  the  points  be- 
ing made  to  produce  a  certain  nuinber  of  marits. 

Priesfs  Capi  {Fortifieaium..)  An  outwork  with 
three  salient  and  two  entering  angles. 

PrllL  (Mining.)  The  better  portions  of  ore  from 
which  inferior  pieces  (dradge)  have  been  spalled  by 
the  cobhing-haiumer. 

PxiU'ion.  (Miaiag.)  Tin  extracted  fnnn  the 
ihw. 

Pzl'na.   (PritttiHg.)   The  first  form  of  a  sheet. 

Prime,  l.  {/Jearing.)  A  number  which  ia  only 
divisible  by  itself  or  unity.  Numbers  prime  to  eAch 
other  have  no  common  factor  except  I. 

In  wheel  work,  it  is  asual  in  any  wheel  and 
jHnion  that  act  on  each  other  to  nse  n  umbers  of  teeth 
which  are  primt  to  each  other,  ao  that  each  tooth  of 
the  pinion  nay  encounter  every  tooth  of  the  wheel 
in  turn. 

2.  (Steam.)  To  carry  over  water  with  the  Steam. 
S.  To  put  {towder  in  the  pan  of  a  tire-arm,  or  lay 

a  train  of  powder  to  a  charge. 

4.  (Prinlnvj.)  A  mark  over  a  reference  letter  (a', 
b",  etc.)  to  distinguish  it  from  letters  (a,  b,  etc.)  not 
so  marked. 

Frime-OOIi-daofor.  (EkclrieUy.)  The  metal- 
lic conductor  opposed  to  the  gloss  pUte  or  cylinder 
of  an  elet;trica1  machine.  It  i^  8Up]K>rted  by  a  gla.is 
stem,  and  may  he  connected  by  uliain  with  the  ob- 
ject to  be  excited  or  with  a  Ij-ydeu  jar  or  battery 
when  the  influence  is  accumulat«>d. 

Prl'mcr.  l,  (Ordnatut.)  a.  A  small,  snpple- 
nieittary  tube  used  with  aome  descriptions  of  heavy, 
Itreerli -loading  ordnance.  It  is  placed  in  the  hori- 
zontal part  of  the  vent  before  the  vent-jiiece  is 
placed  in  the  gun,  and  communicates  the  tlaroe  from 
the  ordinary  tube  to  tlie  cartridge. 

ft.  A  wafer,  cAp,  or  tul»e  containing  a  coni|x>und 
which  may  be  explodtnl  by  percussion  or  by  friction  ; 
usted  fur  igniting  the  charge  of  ]»owder  in  a  I'Annon. 
Those  generally  uaed  in  the.  navy  are  made  from 
<\m\U  which  are  nearly  tilleil  with  tine-grained  guu- 
jKiwder,  the  upper  |iait  of  the  quill  being  split  and 
turned  over  for  containing  a  cApsuIe  of  fulminate 
whicli  is  exiiUxled  by  a  sudden  blow  of  tlie  lock- 
hammer.  FrictioQ-iirimen  (which  see)  are  exclu- 
sively employed  in  the  land  service. 

2.  (Blaatiwj.)  Taj)e  prinura  are  used  for  firing 
charges  at  a  ilistance.  They  are  fornietl  of  long 
flexible  strips  of  paper  or  fabric  containing  fulmi- 
nate or  other  (luick-buniiiig  compountl,  and  are 
covered  with  a  water-pnwf  composition. 

A  detonating  primer  used  in  blasting  with  gun- 
cotton  consists  of  a  fnisto-ronical  tube  having  its 
lower  end  tilled  with  a  d<!tonnting  composition,  above 
which  is  a  layer  of  gitn-cutton  ;  the  upper  part  of 
the  tube  is  empty,  and  is  covered  with  a  paper  cap ; 
an  ordinary  fuse  is  inserted  into  this  cavity  and 
fired  in  the  usual  manner. 

Fxin'or.  (Frintinq.)  Two  sizes  of  ty|)e  are  no 
called  :  Greal  Frimcr,  the  largest  used  in  book- 
printing,  measuring  SI  ems  to  the  foot ;  and  Long 
Primer,  a  size  iotertnediate  between  Small  Pica  and 
Bmtrgeois,  measuring  89  ems  to  the  foot 

Bourgeois,  102  eras  to  a  foot 
Lonj;  Primer,  89  ems  to  a  foot 
Small  Pica,  S3  ems  to  a  foot. 


Pica,  71  ems  to  a  foot 
English,  64  ems  to  a  foot. 

Great  Primer,  51  ems 

to  a  foot. 

Prim'ing.  1.  {Paiutiiig.)  The  iirst  layer  of 
paint,  size,  or  other  material  laid  uj»n  a  surbce 
which  is  to  be  painted  or  gUzed ;  as  on  a  canvas, 
picture-frame,  stuff,  wall,  vehicle,  building,  or  other 
objecL 

The  priming  of  the  gilder  on  wood  is  composed  of 
1ehite-M^f,  mxB,  uid  wniting.    Sea  GiLDi.tu. 

2.  {Firf-amiM  and  Ordnance.)  The  combustible 
which  communicates  fire  to  the  chatge. 

8.  {Bliuting,)  A  train  leading  to  a  bursting- 
charge. 

4.  (Steam.)  The  carrying  over  irf*  watn  with  the 
steam  into  the  cylinder. 

PrimloC-llOrii.  {Blaatittg.)  The  powder-horn 
of  the  miner  or  iinarT3*man. 

PriBi1iiB-pow'der>   l.  UetonaUng  powder. 

2.  The  train  of  |K>wder  connecting  a  fuse  with  a 
charge. 

Prim'ing-tabtt.  (Ordnancf..)  A  tube  to  contain 
an  inttammalde  comiNwition,  which  oct^ptes  the  vent 
of  a  gun  whose  cfaaigp  ia  fired  when  the  compoaitian 
is  ignited. 

There  are  several  kinds  of  priming-tubes,  fired  by 
port-_firr,  loci;  or  friction. 

The  tube  is  made  of  quill,  paper,  or  metal,  and  is 
charged  with  mealed  powder  aam))ed  with  metliy- 
late<r  spirit,  or  bv  a  detonating  composition,  such  a^. 
chlorate  of  potash  and  autimony. 

The  tube  is  slightly  smaller  than  the  gun-vent,  ia 
the  relative  proiionions  of  and  |  of  an  inch,  and 
a  hollow  ia  made  down  the  middle  of  the  composi- 
tion, 80  that  the  fire  may  involve  the  whole  len^fa 
instantaneoualy. 

The  simplest  form  is  that  in  which  the  tube  is 
merely  a  holder  for  the  priming,  which  is  touchfil 
off  by  a  port-fire.  This  is  the  quill,  Dutch,  or 
common  mttal  tube. 

Another  variety  has  a  cross-head  or  snipe  to  con- 
tain a  detonadng  composition  which  ia  exploded  by 
a  hammer.  This  in  the  cnm-headfd  or  attmalxng 
lube. 

A  third  variety  is  operated  hy  friction,  a  rough- 
ened bar  occupying  the  hollow  in  the  comjiosition, 
and  exploding  m  friction  the  detonating  compost- 
tiou  in  the  head  of  the  tube.  The  rough  bar  is 
jerked  out  by  a  lanyard.    See  FniCTlos-PRiMER. 

Prlm'lng-walTe.  A  spring  valve  fitted  to  the 
end  of  a  cylinder,  to  permit  the  escane  of  water  with- 
out danger  to  the  machinery  from  tne  shock  of  the 
piston  against  the  incompressible  fluid.  This  water 
collects  partly  from  the  condensation  of  steam  within 
the  cylinder,  but  is  chiefly  carried  over  from  the 
boiler,  either  aa  jniming  or  in  a  state  of  mechanical 
suspension  with  the  steam. 

Prim'ing-wlro.  (Ordnmoe.)  A  pointed  wire  to 
prick  a  cartridge  when  it  is  hcmie  and  clear  the  way 
for  the  priming  or  loose  powder.  A  flat-headed  wire 
to  clear  the  vent  of  any  ignited  [wrticles.   Fig.  SPi5. 

Prince  Ru'per^s  MefnL  An  alloy  for  cheap 
jewelry,  etc. 

A  brass  composed  of  copper,  75  ;  zinc,  25.  PiiiA- 
bed: 

Piiaoe's  MeVllL  A  jewder'a  alloy  of  copps» 
72 ;  zinc,  28. 

Priu-cef  tas.  A  worsted  bbric,  sometime*  with 
a  cotton  warp. 
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Prin'ol-paL  1.  {OBtrpentry.)  An  important  tim- 
ber in  a  fi-ame,  as  a  principal  beam. 

A  principal  rafter,  one  of  the  heavy  nftera  which 
*  support  the  purlina  and  common  rafters. 

A  principal  brace,  one  immediately  under  the  prin- 
cipal rafter. 

A  principal  pod,  the  comer  post  of  a  frame. 

2.  (Jfusic.)  A  stop  of  in  o^an  an  octave  hk^er 
than  open  diapason  and  in  unison  with  flute,  ft  is 
the  first  or  medium  stop  whicli  is  tuned,  all  the  other 
stops  being  tuned  from  it.    See  Stop. 

Prln'ol-pal  Raft'er.  (CarpeiUry.)  A  rafter  in 
the  main  truss  upon  which  the  purlins  rest. 

Print.  1.  i^fbric.)  A  cotton  cloth  printed. 
Calico. 

8.  A  mold  mink  in  metal  from  whiuh  an  impres- 
sion is  taken  by  swaging.    A  boea.    A  tieage. 

8.  {Fbttndry.)  A  projection  on  a  pattern  which 
leaves  a  apace  in  the  sand  for  the  purpose  of  support- 
ing a  core  in  its  right  position  and  place.  The  space 
is  entirely  filled  by  the  core,  and  its  length  is  always 
that  of  uie  hole  in  the  casting,  and-  the  print,  or 
prints  when  two  are  used,  which  is  commonly  the 
case. 

Prlnf  ©d  Car'pet  A  carpet  dyed  or  printed  in 
colors.  By  one  process,  the  carpet,  after  weaving 
in  nndyed  colors,  is  printed  in  the  same  manner  as 

calico. 

Another  mode  is  to  dye  the  yams  in  bands  or  sec- 
tions, which  are  adjusted  and  proportioQud  to  their 
future  position  in  the  fabric. 

WbrtMdc'f  BnuMb  osrpet  (Bngllib)  was  darigsed  to  mm 
woolen  swterial  by  rabttitutlDK  a  party-colored  woolen  yam  ftir 
tiie  fln  jams  of  rarionii  colon  which  uiiuUly  acemnpaiiy  the 
linen  warp  In  Brnwelii  csrpet  (which  see).  The  yam  U  dyed 
of  tbe  leqnUte  color  at  diObrent  place*.  The  ancceMion  of 
colon  U  determined  by  a  design-paper  oontalnlt^  tbe  pettera, 
ruled  with  ■qnarea,  the  line*  being  nntabered  along  the  top 
and  down  the  length,  and  containing  tbe  entire  flgura  of  the 
pattern.  Tha  btwidUi  of  the  band  of  color  on  the  yams  and 
(iMlr  due  iWBcBMlon  an  determined  theiri>y.  The  weavlag  U 
oondneCed  In  the  nanaer  adopted  with  velTat,  witbont  the 
complkated  adjuncla  Inddenl  to  Sgnre  WMvii^. 

Print'ed  Ware.  (Pottery.)  Porcelain,  queens- 
ware,  etc,  omamented  with  printed  figures  or  pat- 
terns ;  this  is  oaually  done  previous  to  gludng  the 
ware.  An  impression  is  taken  on  yellow  unsized 
paper,  previously  dipped  in  soapy  water,  from  an 
engraved  copper  plate  to  which  the  coloring  mat- 
ter has  been  applied  ;  the  pattern  is  then  cut  out 
from  the  sheet,  laid  printed  side  down  on  the  plate 
or  other  article,  and  rubbed  with  a  piece  of  flannel 
until  the  color  is  transferred  ;  thr;  article  is  then 
placed  in  water  and  the  a<lhering  paper  removed, 
after  which  it  is  heated  to  expel  the  water  and  after- 
ward  glazed.  In  some  cases  the  impression  from 
the  plate  is  taken  in  oil  only,  on  a  flexible  sheet  of 
glue  called  a  paper  or  bat,  and  transferred  to  the  ar- 
ticle, which  is  then  dusted  over  with  the  pnlverijied 
color  in  a  dry  state.  The  glue  is  cleaned  by  sponging 
and  is  ready  for  nse  again. 

Fllnfar^i  FloWer.  iPrinHng.)  A  tail-pieee. 
An  ornament  at  the  end  of  a  printed  book. 

Prlnf  er'a  Oage.  a.  A  fonr-sided  stick  for 
measuring  the  work  of  a  compositor.  Each  side  of 
the.  stick  is  a  gage  for  a  particular  type. 

b.  A  rule  cut  to  the  length  of  a  p^e,  by  which 
to  break  matter  in  making  up  pagex. 

e.  A  trial  piece  of  fitrniture  of  proper  size  to  reg- 
nlate  the  distance  between  p^s  in  imposing  a  form. 
Tbe  fiimiture  is  then  oast  or  made  up  to  such  a 
size  as,  in  conjunction  with  ihe  chase-bars,  to  equal 
the  gage. 

Other  gages  are  used  in  cutting  and  miterlng 
rules,  aeliing  composing-sticks,  etc. 


PrinVar's  RoU'er.  A  soft  elastic  cylinder  which 
imparts  ink  to  a  form. 

The  invention  of  the  roller,  simple  as  it  seems, 
was  so  great  a  step  in  advance  as  almost  to  revolu- 
tionize the  art  of  printing.  Without  the  elastic 
inking-roller  modem  bst  printing-presses  would  be 
impossible. 

Previous  to  the  invention  of  the  roller,  forma 
were  inked  by  band  by  dabbing  with  balls  of  soft 

leatlier  on  which  ink  was  spread  by  nibbing  together, 
one  l)eing  held  in  each  hand  by  the  workman.  The 
balls  were  stuffed  with  tow  or  cotton  and  attached 
to  handles. 

The  first  composition  for  rollers  was  glue  and 
molasses.  This  is  still  in  use.  Other  compounds 
are  glue  and  glycerine,  glue  and  honey,  etc. 

The  glue  is  melted  by  steam  heat  to  avoid  burn- 
ing, the  molasses  or  other  ingredients  added ;  and 
the  whole  mass  cooked  until  it  arrives  at  a  proper 
consistency,  which  is  detemiued  by  cooling  a  small 
quantity.  Donkin  and  Bacon's  English  Patent, 
1813. 

The  roller  is  cast  in  a  hollow  cylindrical  mold, 
a  wooden,  core  with  metallic  bearing  being  first 
placed  centrally  in  the  mold.    See  Inkino-roll. 

Pilnt'ra's  Var'niBh.  Linseed  or  nut  oil  boiled 
and  kindled  till  it  acquires  a  certain  consistence  ;  to 
this  black  resin  is  added,  f  to  1  pound  to  the  quart 
of  oil,  stirred  ;  Ij  pound  of  dry  orown  soap  added, 
stirred,  boiled.  Hay  be  diluted  with  oil  of  turpen- 
tine for  use.  See  Lithoobaphio  Varhish,  page 
1833. 

Prlnt-bold'er.  {Photography.)  A  small  tnam 
for  suspension  from  a  nail  or  supported  at  the  back 
in  the  manner  of  an  easel,  adapted  to  hold  and  ex- 
hibit a  phott^raph.    See  also  PKESSURE-FRAHE. 

Prinfing.  1.  a.  The  art  of  taking  an  impres- 
sion from  an  inked  form,  plate,  block,  or  stone. 

Speaking  generally,  the  art  is  at  least  forty  cen- 
turies old.  Ancient  Assyrian  and  Egyptian  seals 
exist,  whose  surfaces  were  blacked  and  then  pressed 
upon  bark,  a  leaf,  or  skin,  delivering  an  impression 
either  with  white  marks  on  a  black  ground  or  black 
on  a  white  ground,  according  to  tne  character  of 
the  engraving  whether  the  lines  of  the  design  were 
cut  in  or  left  salient 

The  rude  king  who  smeared  his  hand  with  red 
ocher  or  the  soot  from  a  burning  lamp  and  then 
made  the  impression  of  the  palm  and  digits  beneath 
a  grant  of  land,  was  a  piinter  in  his  way  in  thus 
putting  his  hand  to  the  document. 

As  a  substitute  for  the  aign-manuali  kini^  of  old 
stamped  their  names  or  pronomens  upon  their  grants 
and  orders.    See  Seal. 

In  the  capitals  of  the  great  kingdom  of  Uesopo- 
tamia,  which,  in  its  day,  was  the  most  densely  popu- 
lated part  of  the  earth,  the  impressions  of  the  stamps 
and  seals  of  the  recorders  and  scribes  are  discov- 
ered in  thousands.  Tablets  of  clay  were  impressed 
by  engraved  cylinders  and  then  baked,  and  have 
remained  to  this  day.    See  Seal. 

"  It  la  turned  m  day  to  the  MaL"  —  Job. 

This  is  not  printing  as  we  understand  the  word, 
but  is  closely  allied  ;  the  ceramic  works  of  the  Assyri- 
ans, Egyptians,  Phcenicians,  Cyprians,  and  Etruscans 
have  been,  by  their  composition,  pi-oof  against  de- 
cay,  and  show  the  kindred  arts  of  plastic  molding, 
engraving,  painting,  and  transferring,  the  latter 
bemg  a  moae  of  delivering  upon  an  object  ui  im- 
pression from  a  surface  previonsly  marked  or  inked 
with  the  design  required  to  be  repeated. 

Some  of  the  ancient  staniits  in  tne  British  Museum 
are  of  bronze,  and  have  raised  reversed  letters,  evi- 
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dently  intended  to  print  on  bark,  leaves,  pai^mis, 
linen,  or  porchmeut.  These  stamps  have  nuidles. 
They  were  in  use  among  the  Komans  before  the 
Christian  era. 

The  flrst  notice  that  we  find  of  printing;  pnf^ 
is  in  the  Chinese  annals.  Du  HaJde  cites  the 
following,  from  the  pen  of  the  celebrated  Em- 
peror Van  Von&  who  floarished  1120  years  before 
Christ :  — 

"  As  ttM  sloa«  Me  [a  word  wtgaiMag  ink  In  theChhiw  Isn- 
giugel,  which  Is  lUM  to  bbekM  the  tmrnnd  disiaoton,  can 
iwTvrMeoaw  wUt«:  n  a  h«ut  blaekama  1>r  tIdm  will  almyi 
nuin  lu  UsekHM.'' 

From  thia  it  ainjears  that  printing  from  blocks  was 
-a  very  ancient  art.  Other  Catholic  missionaries  be- 
sides Du  Halde  concur  in  supposing  it  to  have  been 
invented  from  930  to  950  B.  c. 

The  Chinese  process  is  describeil  by  Sir  J.  F.  Da- 
vis, and  it  is  probable  that  it  has  remained  substan- 
tially the  same  for  a  score  of  centuries. 

The  block  commonly  uaed  by  the  Chinese  Ii  pMr-trae  wood. 
It  U  Btiety  pliHi«l  end  tqiured  to  the  dimeiuloiii  of  two  pMM- 
The  aurfitce  Ik  ttiva  rubbed  over  with  »  pute  or  bIk,  occusion- 
>ll]r  made  from  boiled  rice,  which  reDden  It  qaiCe  smooth.  The 
nitiire  page*,  which  have  been  ti«n«erib«d  on  thin  tnoaiHuvnt 
pkper,  ace  dellrered-  to  the  block-cutter,  who  etlcka  them  bee 
down  to  the  bl'K-k  by  the  fixing  Juat  mentioned.  The  thlnneaa 
of  the  paper  uennlta  the  writlnK  to  show  through  perfectly. 
The  paper  Mag  nibbed  off,  a  clear  Impreerion  of  the  ink  re- 
nwinj  on  ttM  wood.  The  workman  then  cute  away  all  that 
part  of  the  block  not  covered  by  Ink,  ImTing  the  oharaoiec*  In 
relief.    The  pagea  are  then  mdy  to  print 

The  Bret  four  hooke  of  Kung-Ai-tK  were  printed,  according 
to  Kiaproth,  upon  page  blocks  In  the  province  of  .Siut-ecbnen, 
between  890  and  925  a.  d.,  and  the  desrriptlon  of  the  technical 
nanlpulaUon  of  the  Chineee  pree*  might  hare  been  read  Id 
Wealem  countriee  aa  early  as  1310  In  Kaachld-eddln'a  Peralan 
Hlatory  of  CaUiay. 

No  preea  U  uaed  In  printing,  but  the  workman  holds  In  his 
right  baud  a  itlck  with  a  brueh  at  each  end.  iVlth  one  bnuh 
be  appllei  Ink  to  the  page,  then  laya  on  a  sheet  of  Ihin  paper, 
like  tlMue-papor,  and  run*  the  dry  bruah  oter  it,  ao  ai  to  make 
the  ImprMsion.  The  paper  le  printed  on  one  aide  only,  and  the 
blank  aide  le  turned  inward,  leavlDg  the  fidd  on  the  outride  of 
the  pagca.  A  ChlMae  book  thus  baa  the  appesnace  of  an  un- 
cut volume. 

Thla  plan  woe  upwd  in  Europe  In  the  thirteenth  century  fbr 
prindng  playlng-carda  and  the  worka  known  u  bloet-booki,tmeb 
ng  an  enimTed  block,  like  tboxe  of  the  Chlneae. 

In  the  year  IMl,  a  ChlnoM  blacknnltb  named  PI-0  hi  ng  In- 
Tented  a  method  of  printing  from  plates  formed  from  moTHble 
types  of  burnt  clay,  called  Ao-pan,  that  name  being  itill  uaed  to 
deeignate  the  plates  In  nee  at  the  Imperial  printing-office.  The 
typen  of  Pi-Cblng  wen  of  the  tblcknees  of  a  Chinese  coin,  and 
each  had  a  word  on  Ita  Ihce.  A  plate  of  Iron  was  covered  with 
flisible  mastic,  and  the  letters  were  laid  upon  It  tn  lines  running 
from  the  top  downward-  The  plate  waa  then  heated  and  the 
types  were  forced  Into  the  mastic,  being  plaiud  doum  to  a 
level  surfiice  br  pressure.  When  the  edition  wv  printed,  the 
maallo  was  again  heatod  and  the  types  removed. 

The  vast  number  of  cliaracCers  UMd  in  the  Chinese  language, 
which  la  not  phonetic  and  has  a  aymlral  for  each  word,  renders 
it  doubtful  whether  there  la  any  advantage  In  osing  movable 
types  over  engraved  blocka.  The  printing-one*  eotablWied  by 
American  lAlsslonaries  In  China  has  6,000  dllbnnt  ctaanrteia 
lu  Ite  font  of  type.  The  types  now  la  use  In  CUtW  an  of  simi- 
lar form  to  our  own. 

The  wori(B  of  Ootnnia,  under  the  title  "  Verbal  Instruc- 
tions," are  published  by  the  Chinese  government  In  four  lan- 
guages,—  Thibetan,  Mcneoi,  Uantchou,  and  Chinese,  —  from 
the  Imperial  press  at  Pekln,  in  800  large  volumes.  The  name 
of  this  founder  of  Buddhism  waa  Arddha  Chlddl.  He  waa  bom 
about  ITOO  B.  0-,  at  Capila,  near  Nepaul.  This  religion  now 
embracee  Ceylon,  Tartary, Thibet,  China,  Japan,  and  Bnnnah. 
He  changed  his  name  to  Goiama.  "one  who  kills  the  lenaes," 
In  allusion  to  the  aobllmatlon  of  the  soul  by  {rityaical  mortlfl- 
catkma. 

It  appears  that  the  Venetians  introduced  block- 
printing  into  Euro^  and  wood-engraving  and  print- 
ing liad  long  been  in  use  in  the  time  of  Charles  V., 
when  ))laying-cards  were  thus  made.  The  printing 
from  blocKs  is  said  to  have  been  practiceaat  Ra- 
venna in  12S9,  and  among  the  Germans  in  1300.  In 
1441  it  had  attained  the  dignity  of  special  legisla- 
tion ;  the  Venetiau  card-makers,  taking  their  impres- 


sions by  meana  of  a  homiaher,  ohtained  protection 
against  the  introduction  of  "  stamped  cards." 

The  most  important  of  the  Mock-boots  waa  the 
"Biblia  Pauperum,"  or  poor  man's  Bible,  which 
was  a  book  ol  from  40  to  50  pages,  with  scenes  and 
incidents  from  the  Bible.  It  n-aa  a  great  favorite 
for  four  or  five  centuries,  existing  at  first  in  the 
manuscript  farm  j  it  waa  printed  fnjrn  blocks  in  1440, 
and  remained  as  a  Uock-Dook  long  after  the  invention 
of  separate-type  printing  hy  Gnttenberg.  The  book 
had  several  authors,  but  its  first  compilation  is 
ascribed  to  Bonaventura,  the  chief  of  the  Francis- 
cans, in  1260. 

John  Guttenberg  (called  Geinstleisch,  from  the 
name  of  his  house)  was  bom  in  1400  at  Mentz.  In 
company^  with  Faoat  and  others  be  printed  several 
worka  with  wooden  tma  and  wooden  otoeks.  These 
were  (he  "  Alexandri  Galli  Doctrinale  "  and  "  Petri 
Hispani  Tractatus,"  in  1442  ;  and  subsequently  the 
"Tabula  Alphsbetica,"  "Catholicon,  "Donati 
Grammatica,'  andthe  ''Confessionalia,"  betweentbe 
years  1444  and  1450.  In  the  years  1450-55,  the 
Bible  of  637  leaves  was  printed  by  Gutteiibent  and 
Faust  with  cut  metal  typea.  Gutteubei:g  died  in  1 468, 
in  high  honor  for  his  geutns  and  ]>erseverance. 
Fanst,  after  dissolving  partnership  (1455)  with  Gnt- 
tenbetg,  became  allied  with  Schoeifer  ;  and  th^ 
puWished  in  1457  the  "Codex  Psalmomm  "  with 
metallic  types,  —  the  most  ancient  book  with  a  date 
and  inscription. 

Gnttenoeiv  took  other  partners,  and  published 
the  "Cathoficoii  Jo.  de  Janua"in  1460.  Gntten- 
berg used  none  but  wooden  or  cut  metallic  types  till 
the  year  1462. 

Faust  gave  his  daughter  in  marriage  to  Schoeffer, 
the  former  servant  of  Guttenberg  and  himself,  and 
the  inventor  of  eoM  nutallic  type. 

The  most  ample  testimony  in  favor  of  Schoefler  is 
given  by  Jo.  Frid.  Fausttis,  of  A&chaifenburg,  from 
papers  preserved  in  his  family  :  — 

"  Peter  Schoelfcr  of  Gemshetm,  perceiving  his  ma«t«  Fanst'a 
design,  and  being  himself  ardmtly  desiroas  to  Improve  the  art, 
found  out  <by  the  good  providence  of  Qod)  the  method  ot  cDt- 
ting  (inridmili}  the  ebaracten  in  a  matrir,  tliat  the  letter*  might 
easily  be  singly  ta»t.  Instead  of  being  cef .  He  privately  att 
matrieta  for  the  whole  al|diatMt ;  and  when  he  showed  hli  mas- 
ter the  letters  cast  from  thoM  mntrtcca  Fanst  waa  so  pleased 
with  the  contrivance  tbat  be  pramlaed  Peter  to  give  him  bb 
only  daughter  Christina  In  marrlsee.  a  promise  which  he  Hion 
after  peiibnned  Bnt  there  were  ns  many  dllllcnltlee  at  Unt 
with  these  letters  aa  there  had  Iwen  tiefora  with  Mwedn*  one*, 
the  metal  being  too  soft  to  support  the  force  of  the  ImprM- 
alon ;  but  this  defect  was  soon  rMoedicd  by  mixing  the  metal 
with  a  sabstanoe  which  sufflciently  hardened  It." 

Service  with  Guttenberg  was  the  means  of  direct- 
ing SchoelTer's  attention  in  this  line,  but  it  nmst  be 
a£iiitted  that  the  invention  of  the  latter  waa  hj 
very  far  the  greatest  of  tlie  series,  leaving  nothing 
for  fiitare  generations  hut  to  improve  the  details  « 
the  process. 

Tlie  first  book  printed  with  east  types  was  "  Dn- 
randi  Rationale,"  in  1469  ;  they  seem,  however,  to 
have  had  only  one  tixe  of  cast  letters,  all  the  larger 
uharacters  which  occur  being  ctU  types,  as  it  plainly 
appears  by  an  inspection  of  the  book.  Faust  and 
Schoefier  continued  to  print  a  considerable  number 
of  works  till  1466.  They  took  more  impressions  on 
vellum  than  on  paper  in  their  earliest  works,  which 
was  the  case  with  their  Bibles  and  TuUy's  Offices. 
This  was  soon  inverted  ;  for  when  paper  was  intro- 
duced, they  took  but  few  impressions  on  vcUuth, 
which  were  more  for  cnrioaitiea  than  for  general  use. 
How  long  Fanst  lived  it  uncertain  ;  but,  in  1471, 
we  find  that  Schoefler  was  in  partnet^ip  with 
Conrad  Henlif  and  a  kinsman  of  hia  inaater  Faoat. 
Faust  and  Schoeffer  printed  the 
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"  Uodez  PMliBorain  "  (with  cut  typM),  In  146T,  now  in  Im- 
perial Ubnry,  TI«ui&. 

"  Dunmdl  BUioDKle,"  146B,  Kkrl  of  Pembralu'o  Ubnrj, 
Bnghmd. 

''^CathoUoon  Janoenati,"  1460,  RotkI  libmr,  France. 

Ury  printed  "  Dn  yre«noy."  1460. 

Flnt  Biblo  completed,  1460. 

Utin  Blbto,  1402 :  Kaytl  Ubniy,  Itiwm. 

Greek  dbmiaeten  flnt  uied,  146&. 

"CleerodeOOelU,"  1466. 

Tolly's  QBlcM,  1466  -  66,  Bodkl&n  and  other  Ulmilef. 
Romu  ehuMtara  nt  Bome,  1467. 
Caxton  mta  up  a  preaa  at  London,  1471. 
"Deantate  Del,"  1478. 

Aop'B  FablM,  bir  Outton,  flnt  book  witb  numbered  pagM, 
14(4. 

Aldni  nut  tlw  Gmk  alphabet  and  printed  a  Breek  book, 
1476. 

Aldni  introdui-ed  Italics,  1476. 
"  The  Pentateucb  "  In  Hebrew,  14B2. 
Homer  in  ft>llo,  by  Dame  trio*  ta  norenee,  1488. 
Tha  **  Complntanilan  Polj^ot"  of  OanJlnal  Xinwnea,  In 
1B17 

The  exact  conformity  of  difTerent  copies  of  the 
book  taken  hv  Faastus  for  sale  in  Paris  fi^ve  rise  to 
the  report  of  his  beiug  in  lea^pie  with  Satan,  and 
wag  the  origin  of  the  popular  story  of  hia  attendant 
demon. 

The  Meatz  printers,  in  order  that  the  art  might 
not  be  divulged,  administered  on  oath  of  secrecy  to 
^1  whom  they  employed  ;  this  appears  to  have  been 
striutly  adhered  to  until  the  year  1462,  at  which 
period  the  city  was  sacked  and  plundered  by  Arch- 
bishop Adotphos  of  Nassau  ;  its  former  rights  and 
fhtncnises  were  also  aboliahed.  Amid  the  conster- 
nation occasioned  hv  this  extraordinary  event,  the 
workmen  of  the  Mentz  press,  considering  their 
oath  of  fidelity  no  longer  binding,  spread  them- 
aetves  in  ditferent  directions.  By  tnia  circumstance 
the  hitherto  great  mystery  was  rapidly  carrietl 
through  a  coniiiderable  ^rtion  of  Kurope ;  and  the 
{daces  which  received  it  early,  after  some  time 
commenced  a  contention  for  tne  merit  of  the  dis- 
covery. 

lAurentius  Zsnssen,  sumamed  Koster,  was  bom 
in  Haarlem  about  1370,  and  dieil  1440,  His  claim 
to  be  the  inventor  of  separate  wooiltsn  types  rests  upon 
the  testimony  of  Adrian  Young,  rector  of  the  liEtin 
School  of  Haarlem  about  1570.  It  is  said  that  he 
tied  with  string  liis  fonn  of  separate  wooden  types. 
It  is  more  probable,  from  some  existing  specimens, 
that  he  sometimes  cut  blocks  of  a  few  woras  or  lines 
to  print  portions  of  a  iiAgu  or  add  inscriptions  to 
cuts. 

A  claim  has  also  been  put  in  for  John  Mentilius 
of  Stiusburg. 

Janaon  of  France,  an  engraver  of  coins  and 
medals,  about  1458,  seem.s  to  have  observed  tlie 
process  and  sub-sequently  practiced  it  in  Venice, 
where  he  published  the  "Decor  Puellarum  "  and 
"Gloria  Mulienim,"  in  1471.  He  determined  the 
form  and  proportions  of  the  present  Roman  char- 
acter. 

It  may  be  mentioned  that,  as  at  iirst  practiced  in 
Europe,  sheet-i  were  printed  on  but  one  side  and  the 
backs  of  the  pages  pasted  together.  At  first,  also, 
spaces  were  left  for  the  illuminated  capital  letUa-s, 
which  were  pnt  in  by  hand. 

The  art  was  carried  to  France  in  1469  ;  to  Italy, 
in  1465  ;  to  Spain,  in  1477  ;  to  England  by  Caxton, 
in  1474. 

Italy  soon  took  the  lead,  and  lon^  kept  it,  Venice 
bein;^  the  headquarters.  In  the  editions  published  in 
the  sixteenth  century,  one  half  were  Italiau,  and  one 
half  of  these  were  Venetian  ;  one  seventeenth  were 
English. 

In  Venice,  during  the  Turkish  war  of  1563,  news- 
papers first  mode  tneir  appearance.    The  "  Gazette 


de  France  "  was  commenced  in  16S1.  Newapapen 
were  fairly  established  in  England  after  the  <ucapi. 

tation  of  Charles  I. 

The  fbrau  at  the  old  printers  were  genenUly  either  large  or 
raaH  folios,  or  at  least  quartos ;  thu  leaaer  Rim  were  not  ia  um. 
The  leaTea  were  without  running-title,  direction- word,  number 
of  pagm,  or  divlalona  Into  paragraptw.  The  character  lti«lf  was 
a  rude  old  Oothlc  mixed  with  Secretary,  designed  on  purpwe 
to  Imitate  the  handwriting  of  thoae  time*.  The  words  were 
printed  bo  cIom  to  one  another  that  It  was  diBlcult  and  tedious 
to  be  nad  even  by  those  who  were  used  to  manuscripts  and  to 
this  method, and  often  lead  the  InattentiTe  reader  Into  mistakes. 
,  Thrir  orthography  was  nrlous  and  often  arbitrary,  dlsremrd- 
i  Ing  method.  They  bad  Terj-  fWquent  abbrerlaUons,  which  in 
lime  grew  so  numerous  nnd  difflcult  to  be  onderstood,  that 
there  was  a  necessity  for  writing  a  book  to  teach  the  manner  of 
j  reading  them.  Thdr  periods  were  distinguished  by  no  other 
'  points  than  the  double  or  single  one ,  that  U,  the  colon  and  hill- 
point;  butthey  a  little  after  Introduced  an  obtlqne  stroke,  thus 
,  ,  which  answered  the  purpose  of  our  comma.  They  uied  no 
capital  tetters  to  begin  a  sentence,  or  for  proper  names  of  men 
I  or  places.  They  left  blanks  for  the  places  of  titles,  Initial  let- 
ters, and  other  omaoienU>,  in  order  to  have  them  supplied  by 
the  illnminators,  whwe  iugenloos  art,  though  in  vogue  before 
and  at  that  time,  did  not  long  surrlTe  the  masterly  Improve- 
ments made  by  the  printers  in  this  branch  of  their  art  The 
name  of  the  printer,  place  of  hi*  residence,  etc.,  etc.,  were  either 
wholly  neglected  or  put  at  the  cud  of  the  book,  not  mthout  some 
pious  qjaculation  or  doxology.  The  date  was  likewise  omitted 
or  Involved  In  some  cramped  clrcnmstantial  period,  or  else 
printed  either  at  tail  length  or  by  numerical  letters,  and  some- 
time" partly  one  and  partly  the  other ;  thus,  one  Thouvnd  CCCC 
and  lzxxlii,etc. ;  but  all  of  them  at  the  end  of  the  book.  There 
was  no  variety  of  characters,  no  Intermixture  of  Roman  and 
italic;  these  are  of  later  invention ;  but  their  pages  were  con- 
tinued in  a  Oothlc  letter  of  the  same  slie  throughouL  They 
printed  bnt  few  copies  at  once, fbr  200  or  800  were  then  esleemad 
a  large  edition. 

Catchwords  at  the  foot  of  para  were  tint  used  at  Venice  hj 
Tlndoline  de  Bpori.    Tbey  have  bat  lately  been  abolbhed. 

SigntUuret  to  sheets  were  need  by  Zomt  in  Milan  In  1470. 

The  first  press  In  America  was  In  Mexico.  The  "  Manual  for 
Adults  "  was  printed  on  It  in  1560  by  Juan  Cromberger,  who 
was  probably  the  flrst  printer  in  America.  The  second  press 
was  at  Lima,  In  1686.  The  press  at  Cambridge,  MassarhugettB, 
was  established  In  January,  1639,  by  Stephen  Daye.  It  still 
exists  as  the  "  UnlTernlty  Press,''  and  at  that.Mtabllshment 
this  Dictionary  has  the  honor  to  be  ret  up.  The  Fuculty  of 
llarrard  College  was  eens<«  till  1662,  when  "  licensers  of  the 
pnta  "  were  appointed.  In  1706  the  preM  was  frn.  A  Psalter 
lu  the  English  and  Indian  laugnaget  was  printed  at  .the  "  Uni- 
versity Press  "  In  1709. 

A  printing-press  was  established  In  New  London,  Conn.,  In 
1T09 ;  the  flrst  printlnK'prew  in  Turkey  wai  brought  f^m  Paris 
by  Mohammed  Etfendi,  in  1T21 ;  the  flrst  press  in  Annapolis, 
Kid.,  was  hi  1726;  Wllliamsburv,  Va  ,  1729;  Charleston,  fl.  C, 
1730;  Newport,  R.  1.,  1132;  Hall&x,  N.  S.,  1761;  Newbem, 
N  176S;  Portnnouth,  N.  H.,  1T66;  Savannah,  Oa.,  1768-, 
Quebec, CanBda,1764.  The flrstprMf  w«tt  of  the  Allecluuir 
range  was  In  ClnclnnaU,!^  Tim  firet  pMa  west  of  the  Hb- 
slseippi,  to  St.  Louis,  180S. 

Stereotyping  was  Invented  by  William  Oed  of  Edhibiirgh,  bi 
1726;  Inklng-rollers, by  Nicholson;  cemntutfioit Inkli^-rollen, 
by  Donkin  and  Bacon  of  I.ondon,  in  1813. 

The  Roman  alphabet  Is  used  for  the  body  of  printed  matter  in 
English  books  and  newspapers,  though  hundreds  of  types  dif- 
fering from  the  Roman  are  used  for  special  purposes,  as  the  titles 
of  books  and  in  displayed  advertisements.    See  LmER ;  Worn. 

The  compositor  at  work  on  ordinary  printed  matter  has  a 
pair  of  cases  for  his  Soman  letter  and  another  pair,  or  a  double 
case,  for  italic.  (See  Case.)  In  picking  up  the  letters  he  works 
without  reference  to  the  hce  of  the  type,  but  is  guided  entirely 
by  the  nicks,  assuming  always  that  his  case  Is  not /oui,  that  Is, 
does  not  have  letters  lu  the  wrong  boxes. 

In  putting  the  type  In  his  stick,  be  places  it  so  that  the  nicked 
end  shall  be  down  and  aw^  from  him.  bch  letter  Is  heM  by 
the  thumb  of  the  left  hand  until  another  letter  or  apace  is  placed 
beside  It.  In  reading  from  type  the  letters  are  of  cnonelB- 
verted. 

At  the  end  of  the  tine,  If  the  words  do  not  fill  the  stick  they  are 
made  to  do  so  by  wider  spadog,  or  the  ordinary  spaces  are  re- 
placed by  thinner  onw,  so  that  another  word  or  syllable  can 
go  in     this  is  called  JusUQring- 

When  the  stick  Is  fllled,  the  matter  Is  lilted  out  on  to  a  galley 
for  proving.  When  ttM  pnMrfhas  been  read,  the  type  Is  made 
up  Into  pages  or  isolmaa»,tadetd  up  In  a  cAase,  and  u  then  ready 
for  the  press,  or  for  Htrtotyping  or  electrolyping. 

Wlien  the  edItioD  has  been  printed  the  typeissaldtobe<f«ai(, 
and  Is  ready  for  iUstribntb>D.  Acranposltor  will  distribute  mai- 
ler from  three  to  (bur  tiroes  as  bst  as  he  can  set  it 

Electro^pe  or  Steieotype  plates  are  used  Instead  of  type  when 
the  edition  Is  so  large  that  wear  of  type  would  amount  to  more 
than  the  coet  of  platee,  when  It  is  desired  to  preserve  the  plates 
for  a  ftiture  editkw,  and  sometimes  for  ether  leasona.  Among 
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Cost  of  Ow  Bmu  and  of  UN  81m*U  ^  Pitpv,  Wri^t  pv  Rmub  and  Goal  pat  Ftnud  bainc  (tna,  from  U 
to  UD  ponula  pv  Baan,  and  at  from  39  to  SB  Owtapir  Itoond. 


rnw  apper  tgm  In  Moh  iqam  flvN  Om  eoit  per  rtam  («0  AaeM.  li>wtr  flgaia  pw  UO  A«Hi.  Tht  M  nlUB  |lm 

the  price  per  hftlf-oetit,  to  tmM  In  nlcolaUiig  the  tiactlani.] 


XbT 


Uo.  I  lie.    Ua.    Ite.   sae.    ne.  ,  ne.    ZSc    Me.    Me.    Me.    STo.    n«.  I  We.    SOe.    Sic.    Sae.   SSc   Me.  Uc 


Digitized  by 


Google 


PRINTING. 


1793 
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book-priDten  It  U  oRen  teid  thM  m  edition  of  6,000  coplM  will  ' 
wMTUbtlM  sxpuiw  orit«raot]ppiBg,Mid  ku  ttiMi  that  nnmlMr 
will  not      tar  pabUMtkn. 

b.  (Plate-printtHff.)  Taking  impressioiiii  fVora  en- 
graved pktes.     See  OoPPERPLATIS-PBIMTINO. 

c.  {Stone.)    See  LlTUoaUAPUY ;  LiTHOOBAPUlc 
PbESS  ;  Fll OTOLITH  UdKAPHY. 

d.  (Fabric.)    See  Calico-pruttinq. 
«.  (Embossed.)    See  Fuintino  for  the  Blind, 
/.  (Col&r.)   iiee  Chromatic  Printinu  ;  Chromo- 
lithograph y. 

Ad  Amerioftn  InronUon  hu  been  mado  public  for  prodoclDg 
fdctarial  eflects  by  the  uk  or  uioTiible  metallic  types,  cant  like 
ordlnuT  priatfEig  tjpM,  and  bmiiag  upon  their  faces  ditbrant 
derke*,  wiilch,  by  I.iclr  combiaitlon,  produce  tbo  deaired  ef- 
fect. The  typos  are  eueh  i  of  an  laca  sqiure,  tbclr  iur6uM 
dtbor  pl^n,  bliek,  or  lined  In  TdriouK  dlrecilona  and  deRrecs  of 
flneae».  Ills  probably  rather  more  ingenious  tban  uielul,aQd 
^proslmates  the  appearaaca  of  a  canni  pattern  for  needle- 
work. 

Faiol'a  aigmaXypg  consiats  In  uilng  only  the  fUll-polnt  nf 
querent riM*  cast  upon  the  sunt-  boiy.  Tbe  Tarlatloas  In  ibadc 
and  the  whole  effect  U  produce  1,  ait  In  onUnary  atlppto  MignT- 
Ing,  aocoTdios  to  (ba  proximity  of  the  polota. 

g.  Printing  id  gold  is  done  in  one  of  two  ways :  — 

1.  The  hnpmfllou  b  taken  In  a  mixture  of  ramish,  burnt 
amber,  and  gold  »iaB.  Upon  this  gold-loaf  is  Isid  and  lifctitly 
prBMod.  >Yhen  ioQIciently  dry,  the  Buperfluoui  gold  i«  rubbed, 
Ma*iug  the  Kilded  letterx. 

Bronae-powder  1b  used  for  Inferior  printing 

2.  Whiitakor'fl  muthod-  The  atoreotype-plate  Is  placed  on  a 
hot  metal  block  on  the  bed  of  the  press.  Tbe  gold-leaf  U  laid 
on  th«  face  of  tbe  metallic  pigs.  The  piper  or  Tellum  \*  placed 
on  the  tympin,  bitTing  be«n  prevlotLily  sttted  otot  with  dried 
Rlair  of  egx  and  reiln.  The  tympan  U  tunted  di>«B  aod  tbe 
prcunn  main  tallied  a  llttla  longvr  than  osnal. 

2.  {Photography.)  The  obtaining  otpotUive  printi 
from  tbe  exposure  of  sensitized  paper  beneath  a  ^hn- 
tographic  n^Jiiv  to  the  sun's  rays.  First  performed 
by  Fox  Talbot   See  Puotooraphy. 

QaanUity  of  Paper  required  for  1,000  Copiarofa  Book, 
and  the.  Number  of  Pages  to  Forma  of  various  Hixs. 


Forms. 

Papeb. 
Keama.  QuIrM. 

ito 

Sto 

12mo 

otf 

41 

16 

— —  - 

oU4 

GOc 



Vli 

89 

42 

13 

312 

Gli 

936 

40 

44 

320 

640 

960 

41 

45 

2 

328 

666 

&84 

42 

4U 

4 

33G 

672 

lOOB 

43 

47 

.  6 

814 

688 

44 

43 

8 

852 

704 

45 

4U 

10 

800 

720 

4t> 

W 

12 

.86 

47 

61 

14 

376 

752 

48 

52 

16 

384 

768 

4B 

68 

18 

8»2 

784 

50 

55 

i  • 

400 

800 

Official  Cbxaa^fieation  of  the  Clan  of  PriiUing. 
Kama  or  Pbdrim. 


Papei. 

4.0 

8to 

12mo 

ISmo 

1^ 

R'ms. 

Q'res. 

Pagos. 

Pages. 

Pages. 

Pages. 

U£ 

1 

1 

3 

8 

16 

24 

86 

64 

2 

4 

16 

82 

48 

72 

128 

8 

8 

6 

24 

48 

72 

106 

192 

4 

4 

8 

82 

04 

93 

144 

256 

6 

5 

10 

40 

80 

120 

180 

820 

6 

6 

12 

48 

93 

144 

216 

884 

7 

7 

14 

66 

112 

168 

252 

448 

S 

S 

16 

64 

128 

192 

288 

612 

e 

9 

18 

72 

141 

216 

824 

576 

10 

11 

80 

130 

240 

86) 

640 

11 

12 

3 

83 

176 

898 

701 

12 

13 

4 

91 

192 

28S 

433 

768 

13 

14 

6 

im 

2« 

312 

468 

832 

14 

15 

S 

112 

-221 

833 

604 

896 

16 

16 

10 

120 

240 

830 

640 

980 

16 

17 

12 

128 

266 

8S4 

67S 

1024 

17 

18 

14 

136 

272 

408 

612 

18 

19 

16 

144 

283 

482 

648 

19 

20 

18 

152 

304 

466 

684 

20 

22 

100 

320 

480 

720 

21 

23 

2 

168 

896 

604 

75(i 

22 

24 

4 

176 

862 

628 

792 

23 

26 

6 

184 

8d8 

652 

828 

24 

26 

8 

192 

884 

576 

864 

26 

27 

10 

200 

400 

600 

000 

26 

28 

12 

208 

416 

B34 

938 

27 

29 

14 

216 

482 

m 

972 

2S 

90 

18 

224 

448 

672 

1008 

2» 

81 

18 

282 

464 

696 

1044 

80 

83 

240 

480 

720 

81 

84 

2 

243 

496 

744 

82 

86 

256 

512 

788 

83 

83 

264 

528 

792 

81 

87 

8 

272 

544 

816 

85 

8^ 

10 

280 

660 

840 

88 

80 

12 

288 

676 

664 

87 

40 

U 

206 

S82 

888 

AlberlTpa. 
Anastade. 

Letterpraw. 

Llthogn^hic. 

Marbling. 

Aquatint. 

Autography. 

Ueatotlnio 

Aubotypognphy. 
Bas-rdief. 

Hnslo. 
Nature. 

Block. 

OffMt. 

Branae 

Pan^onogriphy . 

Calico  ((hbrle). 

Papor- hanging. 

•Ceiainfa:. 

Phonoty  pogra  pby. 

Chcmitypy. 

PhotogalTanognfUe . 

('hnHnatlc. 

Photographic. 

Chronioll  th  ograpUe. 

Photo-rellrf. 

Kloctro-magnclic . 

Phototypogra  phj. 

Emboai^  typography  (blind) 

PholoxlacciRap&j. 

Embossing  (color). 

PUte. 

rtoek. 

Spool. 

FugltiTB. 

Stiginatyplo. 

Oalnnc^lypty. 

Tdotype. 

OalTanognphT. 

Thprmografihy. 

QlBM. 

Traofftr- 

aiobnlar  anrihea. 

Warp. 

Heliochromy. 

Xylognvtale. 

Ucliotypy. 

Yam. 

HicrofriyphlB. 
IntagUo. 

Zlncogn^thy, 

Ana^Xptograph. 
Chraniallc  typo. 
<'«nTex  iTpe  ■nrftcea. 
Dlaa- 

Bctypogiephy. 

ElecttDtypsa. 
Bngiaved  oyllndan. 
^gmd  pUtrt 

OalTutqtkatle. 
Ulypbcmphy. 
Qr^boqrpD. 

^OT^JT^fpet. 


floaraoB. 

Ibtallie(lvehemlnlii  and  eiee- 

tridty). 
PerfonUed  plates. 
PbotoglypUe. 
PbrMcotypo 
Rnbbw  atanotrpw. 
Rubber  ^pe. 
Sectional  platMi 
Blareotypaa. 
Stona. 

StotMorUnda. 
Apaiva  type. 
Wood  earWnga. 
Zinc  eyUndera. 
Patsan. 


Oaeillalini!. 
Oscillating  bed  and  platen. 
OKlllatlng    bed,  atatlonary 
platen. 

Oscillating  platen,  statlonaiy 

bed. 

RetipnxatiiU! 
Addrciilnt-niaehlnwi. 

Block. 

Brandtn^^tamps. 

Card- presses. 

Co  py  ing-  preMM. 

Eoi  bosslng-presses. 

Fluidlr  impression. 

LeTpr-pnaa. 

Pnfectlng. 

Perlbratli^i^atanips. 

ReriprocstInK  bed  and  platen. 

Iteclprocatlng  plBlWii  station- 
ary bed. 

Statkinnrr  platen  and  neipro- 
catlnfc  bed. 

Type- writing. 

RoUTf. 
Copytng-praaa. 

Many -wnpiwion  ^Badns, 
horiKHital  ftinn. 


Many- type  cylinders,  com  moo 

Num  burl  og-machlngB. 

P^ng-machlne. 

Pinlbiwting. 

Priamatfe  ft>nn,  rotating  Im- 

prcwioQ-eylinder. 
Rcdproeating  cylinder  and  n- 

clpmcatlng  bed. 
Be«proeatlivc7llnder,alalkin- 

ary  bed. 
Revolving  typa^eyUndn. 
Routing  cylinder,  nelproeat- 

Ingbed. 
Rotating  cylinder,  rotating  bod. 
tegmental  cylinder  and  bed. 
Be^wnM  «y Under  (type  on 

Blngla  ^pa-cyllndar,  doable 

feed. 

Single  type-eylladen,  many- 

[mproasloa  cyllnden. 
Slop-eylindar. 

TartlBal^MyHnd^naally 
ananiefl  fanpiMalon-cjUii- 

dSTi. 

Tft raUny  tyUaBm,  radprorat. 
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Btuikete. 
Bodkins. 
OhMM. 

CompcMlng-«tlclu. 

Copj-holden. 

Ikunpfng. 

DeliTorlng. 

Drop-nlleri. 

Fly-lhunM. 
Foldi  ng-Eueblnai. 
Friiketa, 
Okll«y-rMU. 

GrfppciK 
Imporinf-atOBP. 

(BaU. 
InUns  { Pelia. 

(RoIIm. 
Upping. 


OlbvUlns-btuikctlk 
pBkU»-kn]fc. 

Qnoina. 

Regfaterlii(. 

R(«leU. 

Bu[«*. 
Scrapen. 
Staootlng-atfek. 
Slug!. 

SpMM. 

8lM«otyp«-plftt«  bolden. 
gtSck*  («i(k,  bead,  and  lbot>. 
Tympuw- 

Type-caatlii( 

Tjpe  compoBinc  and  dtatribn^ 

log. 
T]rp*-ratltsc. 


MalM. 

See  ander  the  following 

Aeemted  letten. 

AddRBslog-iiuahiiWi 

Amte. 

Anutatle  prlatliig. 

Antlqae 

ApoaiiQiriM. 

Aieendlng-Mtar. 

BMktog. 

Bftnk 

Bank-note. 

Bat-prioting. 

Bnrd. 

Bm. 

Berel. 

Bite. 

BUcUcadlog-niwblM' 
Blanket. 

Block. 

Block-printing. 

Board'Tack. 

Bodkin. 

DonrgeoU. 

Box, 

firaoe. 

Bracket 

Braia  ml*. 

Bnjer. 

Btwe. 

Bnvlar. 

Cabler. 

CaUoo-prindng. 

Canon. 

Card-pWM. 

CaraL 

Carrliga. 

Caae. 

Ceramic  printing. 
Chaw. 

Chramatlc  printing. 
Claj-proeew. 
Color-prill  tlng- 
Colnmn-rule. 
Com  poring.  tt*tae. 
Com  poalng-macbliw. 
Com  poalng^taod . 
Compodng  iUck. 
CoDdvriMd  tetter. 
Copper-Siced  ^pt. 
CopperpIaU  preaa. 
Copy -holder. 
Crochot-typ*. 
Crotchet. 
Cuttlng-Une. 
Cylinder  prinUng-pnas. 
Dabber 

UamphwuiHchlm 
Dead  nultar. 
Deae«ndlng  Mter. 

Dlunoud. 

Dipping-pan. 

Dlp-roUer. 

Dlitributlng-tnachlne. 
DiMtributlns-roUer. 
Double-eyliodcf'  praai. 
Doubte  latlar. 
DnuB. 


beads:  — 
Dnetor. 

Doodeehiw  (IZmo). 
Btghteenmo  (ISnm). 
Blattktjpe. 
Klaetrotjpa. 

Bm.   

SmboMad  ^pop^bjr* 

BmaraM. 

Kn^hh. 

Bstendad  letter. 

Face. 

Vcedlng-appantm. 
rioatlng-pMe. 

Fly. 

Fly-board. 

FoUo. 

Font. 

Foot-«Uek. 

Form. 

ForthM. 

Forty-eigtata  (48'a). 

Frame. 

Friiket. 

Fnmlture. 

Oage  puM^atter. 

Qage.  Printer'i 

Qallay. 

OaUw-roUer. 

OaltowB. 

Oold-priDtli«. 

Oold-idie. 

Oieat  prlmar. 

Qrippera. 

Onlde. 

OnlUotine-cutter. 
Qutti^percba  plate. 
Gutter. 
Qutter-anlpa. 
Hair-line. 
Hat- tip  nrea*. 
Head-*  tick. 
Uom-bool. 

HOTM. 

Impoalng. 

Impodng-atone. 

Inferior  tetter. 

Ink-cylinder. 

Ink-lbantatn. 

Inking- troi^gli. 

Ink-roller. 

Ink-allce. 

Inner  fom. 

loMt. 

Italic. 

Kmi. 

Lead. 

Lead-eutter. 

Leader. 

Lean  flwe. 

Letter. 

Lettar-board. 

Lettei^caae. 

Lettorpieai-printlng. 

Ligature.  * 

Llthograpbte  ymm. 

Live  nwtter. 

lagotype- 

Long  primer. 

Lower  cafe. 


MalHnf-inMliInn 
I  ManlMd  wiWiw^oak. 
'  Matrix. 
I  Hatter. 
'  Hadkun. 

Metal  fUrsltnrc. 

Mhilon. 

UlnloMtte. 

I  Mlterlng-machlaa, 
j  Hualo-prlntlng. 

'  Natiire-iMinting. 

Nemp^er  fbldnig4Bacliltie. 

Nippera. 
I  Nonpaicil. 

Hnmberlnf-nacUiiM. 

Octavo  (Bto). 
,  Olfcut. 

OU-«loth  printing- 
Outer  fornt. 
'  Orerlay. 
'  Pagc-gage. 
I  Paglng^nachiae. 
I  Paragon. 

Paate-polnta. 

Part.  ' 

Pt-el. 

PerfecUng-picM. 
Photo-mccliHikel  printing. 
PIra. 
Pie. 

Plgmen  t-printlng. 

Planer. 

Platen 
'  Plate-printing  machine. 

Pompet. 

Porcelain. 

Porcelain-printing. 
I  Poatigo-etamp. 

Poeter. 

Pottery-printing. 
Preauprlntlng. 
I  Primer. 

;  Printing  Ibr  the  blind. 
'  Printlnft-fhmie. 

I'd  n  ting  In  color*. 
,  Printing  In  gold. 
1  Printing-ink. 
'  Printing-maelilne. 
:  Printing.  Pictorial 

Prlnting-pnK 

Printing-roUer. 


PifaitiDg-lelccnfli. 
Printing-wbwd. 
Prln  ting-yam. 
Proof. 

Qnadrat  (quad). 
Qaarto  (4to). 
QnoU. 
Kabing. 
BagUter. 

Ref^. 

Ribbon  for  hand-stamps 

Roller-mold - 

KoUer-printins. 

Roonca. 

Rnbjr- 

Rale- 

Baaper. 

SeripL 

Setting-rale- 

Bbootlng  atick. 

SlgMtnre. 

»Up 

Sort*. 

Epsce. 

Pparc-Une. 

Space-mle- 

Stereotyping. 

Stmotyplng-marUii*. 

Stick. 

Superior. 

Sopply-rollcr. 

Burfltce-pllntlng. 

Tape. 

Tblrty-twoR  (STt). 
Ticket-printing. 
Topical  ooloring- 
Tr«nifer-  ptln  ting- 
Turtle. 

Twclvenio  (12mo)- 
Twcnty-lbuM  (SI**). 
Tynipan. 

Typt. 

Type-dhtribnting  maehfaa. 

^pe-wtting  machine. 

l^pe- writing  mac  bine. 

Vndcrlay, 

Vibrating  roller. 

Wetting-mochlna. 

Wblto^ne. 

Tam-printlns  wchinn 


Pilnflilg-liod'y.  {Pottery.)  A  pieos  of  ware 
prepaird  for  briiig  printed. 

Prinfliig  for  tke  Blind.  This  is  t.  French  in- 
vention.  For  it  we  are  indebtml  to  Valentine  Hailj, 
who,  in  1784,  jiroduced  works  in  relir-f  letters  at 
Paris.  He  took  the  iJfa  from  a  map  in  relief,  thr 
invention  of  a  German.  He  adopted  a  form  substan- 
tially riniilar  to  the  Roman  letters.  The  Academy 
of  Sciences  re^rted  in  its  favor,  a  itchool  was 
estahlished,  exhibitions  took  yilace  before  Lonia  XTL 
For  want  of  ener^  the  institution  langiiished  until 
Dr.  GuilU^  took  ^argo  in  1814. 

The  first  book  in  rRlief  in  tlie  English  language 
was  printed  by  Dr.  Gall  of  Edinburgh,  in  1827. 

The  Bible  was  printed  in  Glai^^w  by  Alston,  1848, 
in  raised  Roman  characters,  upper  case.  It  was 
comprised  in  nineteen  volumes. 

aall>i>  alphabet,  EdInbargh.lSaS,  waji  a  modHled  Bon>a&,biit 
In  the  pronea  of  iihnpllflcetion  attained  a  certain  leaembUnea 
to  eonM  old  cbaractera,  amor^g  which  may  be  rited  the  Panic, 
OHan.aiid  Greek,  lie  publtihed  a  bonk  In  thi*  character  In 
1826,  and  the  Oonpel  of  St.  John  In  Qall  k  regarded 

a*  tite  principal  promoter  of  the  art  In  Britain.  He  afterwaid 
modified  the  nharacter  of  hli  type,  and  publbbed  »  nnmber  of 
other  booki  of  the  New  Testament. 

The  ayetema  of  arbitrary  charactara,  or,  In  other  word*,  the 
alphabets  adapted  for  the  uw  of  t^ow  hiring  the  &calty  of 
.  ii|ght,are  not  heceaaarlly  the  best  adapted  for  thow  who  depeod 
!  upon  the  Mmeatlon  of  touch.  Much  ffnltleM  labor  baa  been 
'  expended  upon  the  matter,  and  thia  hna  been  partly  owing  to 
I  the  lack  of  due  coomiltAUou  with  the  peniona  who  were  to  ben- 
i  eAt  by  the  teault  The  Ulyriao  or  SelaTonlc  alphabet  waa  early 
adopted,  owing  to  lt«  iK|iiare  form,  which  nemed  to  lender 
'  tlie  character  eaay  to  dlntingttlnh  by  the  touch.  The  modifica- 
[  tion  of  the  Roman  chamrter  adopted  by  HaJy  waa  uwdMed  by 
I  OnlllU,  and  rfnee  bh  time  nrioui  alplwbeta  have  bean  Inttv- 
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dooed,  which  bare  liol&t«d  the  puplU  of  nrioua  ItuUtatlou 
from  each  other,  u  no  pupil  could  mil  ny  ol  the  pubUcKtiooi 
of  koother  losticutlon  irlttaout  m«st«rliig  tbt>  other  Klpbftbet. 

The  ajsteiu  of  punctured  lett«n,  Invented  by  k  blind  m&n, 
Louis  Braille,  coiuytf  of  dots  whoee  dfSerinK  numben  uid  ar- 
nngement  lodlcata  the  rupectlve  letters.  The  number  of  dota 
nriM  from  1  to  0,  anil  tbe  Tsrlatioiu  reA^ly  admit  of  the  letfent, 
Mcented  Towel*,  diphthongs,  punctuttloa  niarki,  numeral*,  etc. 

OUmt  krbltrkrjr  ■yitems  »r«  tho«e  of  Locu,  Frere,  UooD,and 
Outon.  Lucu'b,  claimed  to  be  the  least  dlfllcult  to  learn  of  the 
Bnglbh  aystemi,  and  peculbtrljr  adapted  for  those  who  an  de- 
ficient In  delicacy  of  touch,  om*  naaty  abbrerifttloni  of  wonli 
and  ByUablM,  and  bi^ky,  thirtf-alx  ToltunM  beluf  required 
to  eoDtatn  the  Seriptnrea,  whleh,  In  the  BoMod  alplulNt,  fill 
bnteifht. 

tnn'M  la  a  phooelio  ajratem  ;  in  this  the-  Scriptures  are  em> 
biBcei  In  fifteen  Tolumes. 

Hooo'a  9Jt«m,  Ute  IotodUod  of  a  blind  man,  U  based  on 
thoM  of  Lncaa  and  Fmte,  roaemblinc  the  latter  In  the  lines  bo- 
in(  alteroatoljr  read  from  left  to  rlgot  and  team  right  to  left, 
f^oin  a  aanxMed  motire  of  cODVealence.  The  letters  are  each 
formed  of  one  or  two  tinea  only,  by  uvlng  nine  Ibnn^  turned  In 

flbmit  dlraeUooa.   few  ^broniiloos  an  employed. 

Carton*!  system  naemblfti  Braille's,  Uw  dots  being  amoied 
to  non  neirly  Namibia  Soman  latten. 

Alston'a  system  eonilsta  of  a  sUgfat  modifloatioa  of  the  Roman 
etunetna. 

In  Amoifca,  the  system  of  Mr.  3.  B.  Priedlander  haa  been  to 
iome  extent  employed.  The  alphabet  Is  Bomm  capitals  of  the 
form  known  as  block-letter.  Tbe  only  existing  (Uetlonanr  of 
the  BagUsh  language  lo  raised  letten  la  printed  In  this  char- 
acter. 

Dr.  Howe  of  Boeton,  mpwlntendent  for  many  years  of  the 
Perkins  Insdtntlon  tut  the  Blind,  is  the  authnr  of  the  modified 
tower  ease  Bobihi  alphabet  uMd  In  the  UnlteJ  State*.  It  has, 
perhaps,  no  eoual  among  all  tbe  Buropean  systems,  and  thu 
Jurj  Beport  of  the  Engllih  Kiporitlon  of  1851  gire  it  a  decided 
pmnrence  orer  all  other  systems  known  to  the  joiy. 

An  alphitbetlo  system  having  lower  case  with  capitals  Is  also 
employeJ  in  Prance. 

roucautt't  printittg-framt  for  tht  B.'inrf  (French)  was  exhib- 
ited in  ISig  and  1851  il  the  R^ropcin  Kxposltlooa,  and  Is  sub- 
tfnntltll;  as  follows:  — 

The  letten  of  the  alphabet  execnted  In  relief  are  fixed  on  the 
upper  ends  of  moUlllc  rods  m'ulc  to  slide  longitudinally  in  tubes. 
They  are  placed  on  the  samu  pLsnc,  In  the  fiinu  of  a  fan,  and  at 
the  DOttom  of  eich  1*  a  nmill  letter  agreeing  with  that  on  the 
Dppar  end.  Tho  lower  end*  of  all  the  rods  converge  toward  the 
nme  spot,  and  deliver  their  Impresjiou  as  called  Id  action  at 
the  place  wh-jru  tho  pipar  i«  preeenUd.  The  paper  Is  fed  along 
between  ceeh  lmpresfik>n,suca  as  to  eoible  the  next  impreuloa 

10  be  delivered  In  the  proper  succession  for  the  sense  of  the 
wiMng.  At  the  end  of  a  line  thi  paper  Is  shifted  upwud, 
and  bick  to  the  eonunencement  of  another  line.  Foucaalt, 
though  blind,  was  snocewfiil  la  business  and  mechanical  enter- 
priws,  and  was  a  lealou*  Mend  of  his  afflictod  fitllow-men. 

Johnstoa's  pnnting  apparalia  for  the  blind  (United  States 
p%toat.  Febmuy  19,  ISOf)  dlifcrj  from  the  preoecUDg  in  tbe 
mode  of  operating.  Tbe  letten  are  arranged  on  tbe  ends  of 
cylindrical  plungers  morlng  vertically  In  tubes  arranged  near 
the  margin  of  a  disk,  which  la  capable  of  rotation  on  a  vertical 
axis.  Btch  plunger  du  a  letter  la  relief  for  the  fingers  of  tho 
blind,  and  acts  In  correspondence  with  a  similar  letter,  which 

11  to  be  Impreesed  on  tbe  paper.  Tbe  blind  person  fcels  roand 
the  disk  nntU  be  finds  the  right  letter.  He  thea  presses  the 
lettMudrendTeithedlsk  tlllhe  hears  a  click,  when  a  preuura 


Fig  8946. 


is  brongbt  upon  the  letter  at  the  spot  where  Uie  paper  Is  pi» 
sented.  Each  letter  is  brought  to  tho  same  opening  to  she  Iti 
impression,  and  the  pjper  receives  two  movements,  as  in  Fon- 
cault's :  one  between  each  latter  Ibr  tbe  apsclng,  and  another 
at  right  angles  lo  the  Bmiar  for  the  wUoce  between  Unea. 
See  WaiTiKa-rauiB. 

Prlnt'ixig-iraine.  {Photography.)  Also  kuouTi 
as  a  pretsiiTe-/rame.  A  (juailransulsr  sbttUow  box 
in  which  sensitized  paper  ib  placed  beneath  a  nega< 
tive  and  exposed  to  the  direct  rays  of  the  sky  or  of 
the  sun.  Large  printing-frames  have  always  a  pane 
of  plate-^lass  in  front  to  siip^iort  the  negative  ;  the 
ktter  being  laid  Uiereon,  and  the  sensitized  pnper 
on  the  negative.  The  Imok  is  closed,  the  contact 
l>eing  maintained  by  buttons  and  springs.  The  fi-ame 
is  then  inverted,  exposing  the  glass  to  the  lisht. 
The  back  is  made  in  two  sections,  hinged  togetner, 
so  as  to  allow  examination  of  the  print  dnriiig  exiios- 
ure  n'ithont  shifting  it. 

Prinf  Ing-ink.  A  couiponnd  of  linseed-oil  and 
lamp  or  ivory  black.  The  oil  is  boiled,  the  lamp- 
black and  BometimeB  rosin  and  other  ingredients 
added,  and  the  compound  ground.  The  recipes  are 
various. 

Piint'ing-ma-chlne'.     See   Printikg-pkksb  ; 

CaMCO-PKIKTINO  ;  COPPERPLATE-PKINTINO,  etc 

Pzint'iug-pa'per.  Printing-jwper  includes  news, 
book,  and  copiwrplate  paper.  It  is  usually  bibulous, 
the  oily  and  viscid  ink  not  being  subject  to  run  upon 
the  wet  paper.  Copperplate-paper  is  of  the  quality 
of  rfmiciMfz-paper,  minus  tbe  sizing.    See  Paper. 

Pzint'lng-press.  A  machine  to  take  an  impres- 
sion on  paper  or  ]iarchment  from  type,  electrotype, 
or  stereotype  fonns,  steel  or  copper  plates,  litno- 
graphic  stones,  etc. 

Presses  for  book  or  newapaperprintinguc broadly 
divided  into  platen  and  cylinder  macmnes,  and  tiie 
latter  again  into  such  as  have  a  flat  type-bed  recip- 
rocating at  the  same  speed  ns  the  surface  speed  of 
cvlinder,  and  those  which  carr)'  the  type  or  printing 
plates  on  a  revolving  cylinder.  See  list  on  page 
1793. 

The  first  printing-press  was  a  common  scrmr-press 
with  a  Ited,  standaitis,  a  beam,  a  screw,  and  a  mov- 
able platen.  A  c{>]itrivance  for  running  tbe  fonii  in 
and  out  was  afterward  added. 

Blaew  of  Amsterdam  made  a  number  of  improv«- 
'  ments  iu  1620,  which  entitle  him  to  tbe  rank  of  the 

'  P^.  8M7. 
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fint  (Treat  impnivcr  of  the  iiriiitiiiR-invss.  Hisprm 
hail  a  traveling  In'iI,  a  {lUtt  ti  <li-|>ir8.'>fil  by  a  Hcrew 
which  was  moved  by  a  lever,  ami  by  a  8i)rin^  to  raise 
the  screw  ami  iilateii  alter  the  ilt'liverj-  ol'  thi;  imiires- 
sion.  The  eon<iil.ioii  of  the  jircss  in  the  tinre  ot  the 
nioiit  itliistHoiiH  {)rint«r  on  n-i-ord  is  shown  by  the 
annfxed  eut,  which  is  taken  Irom  the  oriftintl  prras 
lined  by  Franklin  in  ljon<ti»n,  and  now  iu  theinuw- 
iiin  of  the  United  States  Patent-OtHee.  It  ia  itill , 
tilt!  "  Itlui'w"  iire-^s,  with  minor  moditications.  It  | 
operates  (111  tlie  screw  principle,  the  hori/untal  sweep 
"1'  the  hniiille  nurtiiiif;  the  screw  which  travet>H'n 
Ihroii^h  a  nut  in  the  cniss-lH'am  alxive,  rni.iiiig  or 
lowering  the  platen,  the  center  of  wii.we  upper  aur- 
I'uue  has  a  euii  wliiuh  rests  a^in»t  the  lower  end  of 
tho  8crew-hea<l ;  the  four  corners  of  the  platen  beiiij; 
fitxteneil  by  thon^  to  the  screw-hea<l,  so  an  to  give 
it  a  certiiiii  inile)ien<|i-iire  of  ailjiiHtiiient,  to  enable 
it  to  tit  a^inst  the  face  of  the  I'omi,  that  is,  to  a.'*- 
suniL'  parjUcUsin  therewith.  The  form  nvsts  on  thi- 
bitd  and  is  Hec-ured  in  position  by  teini>er  st-rew^i. 
Tlie  bed  runs  in  and  out  on  n  track  ;  a  rack  on  tbe 
lUifler  side  of  the  bed  bi'iti^  eijp\;:;ed  by  n  pinion  on 
the  shaft  l>.-ne;ith,  whi^  h  is  nitated  by  a  haiid-emnk. 
The  platen  in  only  lurj^e  eno!i;r||  to  rover  one  half 
the  Ih.'J,  and  in  printiiift  a  newspiiiter  it  was  neces- 
sary to  st^n'w  down  the  }i]at4'a  on  each  ]>age,  running 
the  iM-d  forwanl  or  buck  between  fntlh. 

This  insy  be  taken  as  a  sample  of  the  press  in  nse 
until  the  A«lvent,  late  in  the  ei>;hteenth  century,  of 
Lord  8taiilio|N!'8  improved  press,  which  so  lon^^ 
maintained  its  |H>9ition  and  has  so  familiar  an  ap- 
pearance.   The  osiiillating  hand  o)ierat«i  a  toggle  to 
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force  down  the  plnten  u]»n  thf  piper  on  the  form, 
and  the  pUten  is  raised  ng.iin  by  a  sjirin!;  when  the 
force  is  withdrawn.  The  bed  travels  on  ways,  anil 
ths  frisket  Ls  hiiignd  and  is  so  jtiinted  as  to  lie  buck 
in  an  elevated  i>nsition  when  nuse<l  for  thr  purpnsn 
of  withdmwinjt  the  ahoet,  inking  the  type,  and  pla- 
cinj?  a  shfift  thereon.  ' 

The  rolunibiiin  hand-press  was  invented  hy  Ocoiye  ' 
('lyinerof  Philadelphia,  who  completed  his  invention 
about  1817.  The  Columbian  prcsi  was  considered 
aiiiierior  to  Stanhope's.  The  power  is  applie<l  to  the 
plabtn  by  a  compound  lever,  eonsistiiift  of  three  aim- 
pill  levers  of  the  second  order.  This  press  is  inter- 
esting as  being  the  first  important  .\merican  addi- 
tion to  the  art  of  printing. 

Peter  Smith's  hand-press  aoon  succeediil  the  Cn- 
liimbian  as  an  American  invention,  and,  in  18-29, 
the  Wasliington  press  was  patented  by  Samuel  Rust.  : 
This  pn"*i  lias  Iieen  modified  in  various  ways,  and  is 
now  the  only  hantl-press  much  ii«e<l  in  the  United  ; 
States  for  printing  large  sheets.    The  pressure  is ' 
applied  by  a  compound  lever  acting  on  a  toggle- 
jomt,  Hiid  the  platen  is  lifted  by  springs  on  each 
side. 

In  Fig.  3950,  a  is  tbe  frame  of  the  press,  cast  in 


sections  ;  b  is  the  be<l,  which  slides  on  tnrk  c,  and 
is  nin  in  and  out  by  turning  crank  d,  vhich  has 
a  bi'lt  attached  to  its  pulley  or  ronner ;  e  is  the 
plnten,  /  the  handle  or  our  (sometimes  called  drril'* 
I'lH),  and  g  the  toggle,  Tymjian  A  and  frisket  i  an- 
lii-lil  up  by  the  nature  of  their  hinges,  vhich  allov 
only  a  certain  amount  of  swing. 

An  automatic  inking  ai»tion,  shown  in  the  cnt, 
was  some  time  since  introdnectl  into  hand-pre^-stf, 
whereby  the  inking-roller  is  o|)eiiited  by  a  weight 
raised  by  the  pitlt  of  the  pressman  in  deliTering  an 
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impression.  The  descent  of  the  weight  draws  the 
roller  over  the  tj'pe  and  retams  it  to  the  inking- 
table  while  the  pressman  ia  placing  another  bfaeet 
upon  the  tijmpm  and  folding  down  the  friJeeL 

The  parte  of  a  hand -pre—  are :  — 

Bir;  th«lever  bv  wbh-h  pramretaapplM, 

Ai.f .-  the  croM-bar  below  tbe  tanek. 

Brd :  a,  bNVj  cutfnf  with  mnooth  bee,  wbleb  nin>«to  Or 

/m-m 

Brll:  a  iMthem  atrap  attnrhcd  to  the  dram.  moTing  tbe  bed 
bark  mai  forth  un<]er  the  platan 

Cap :  ■  faeavj  rrosn-bar  ronnredtif  tbe  chrrki  or  Mrarforril. 

CaTTia^e :  the  bnttom  of  the  bed  rextinit  oo  tha  track. 

CMfrkt :  the  nprifchta  at  each  side  of  tbe  pkteu. 

Drum .'  the  puller  on  the  rounre. 

Framt:  the  rhrrks,  hrrtd,  and  baxt. 

Frintft:  a  llfcht  fhune  pfrated  to  tbe  ^mpMk 

Gal'nws;  an  opriKht  to  xupport  the  IjiniMii. 

Gird't :  the  belt. 

Head :  tbe  cap. 

Hook  ;  a  nbatltato  tar  tbe  pUon. 
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l^rtT ;  the  bar  or  devU's  tail. 

Pauit;  A  cutinK  with  unootb  under  bee  pusllel  with  the 
bod. 

Prus-tloih;  a  bluket  Inside  the  tympui  to  ivguUte  Impm- 
■ion 

Hounce ;  the  nlnch  which  move!)  the  bed. 
SpiniL'rs ;  bolts  panllcl  with  the  cheelu  to  held  the  platen 
tn  pAnJk-lbm  with  the  bed. 
^rimgj ;  to  lifl  the  platen. 
Slattdards;  the  chLvks. 

Toggle ;  the  compound  lerer  throogh  which  ptwure  Is  Ap- 
plied. 

TVarjb;  the  b&ni  on  which  the  bed  liidBH. 

Tympan:  a  tnaw  coTered  with  Unen  pivoted  to  the  bed,  so 
as  to  turn  down  otgt  the  form. 

TympaordraiorT :  a  fMincjast  BttinK  the  tympan.  Thepress- 
cloth  comes  iMtween  the  tympan  and  drawer. 

Wrilzt !  a  double  inclined  plane  alMve  the  platen  to  regulate 
impression. 

Power  prf-sses.  Nicholson  olitained  a  ^latciit  in 
ll^ii^land,  17dO,  for  a  cylinder  printiug-Diaciiiiie  which 


Apjilegath  niid  Cowpers  four- cylinder  machine, 
1827,  bupersedtid  Koui^'ii  in  tliu  "Times"  office, 
anil  pi'iiilL'd  at  the  mtc  of  5,000  per  houi',  on  one 
side.  It  had  four  printing-cylinders,  one  form  of 
type  on  a  lint  bed,  and  the  jmper-cyliiiders  were 
alternately  raised  and  dcpi'ussed  so  that  two  were 
printed  duiing  the  pas!>Hge  one  wtiy  and  the  other 
two  on  the  rctum  passage.  A  pair  of  inking-rolleni 
between  the  ]fuper- cylinders  obtained  their  ink  from 
the  table. 

Applegath's  machine,  1648,  was  long'  used  ujKiii 
the  "Tinie-s."  It  introduced  one  novelty:  placLng 
the  whole  seiies  of  cylinders  un  end.  On  the  ver- 
tical type-cylinder  the  type  was  arranged  in  up- 
right columns,  forniinff  Hat  polygonal  sides  to  the 
drum.  Annnged  around  it  were  eighlj  setii  of  ink- 
ing api»amtus,  alternating  with  eight  impression- 


is  believed  to  be  the  first  on  record.  It  was  not  i  cylindei-s,  and  the  paper,  fi-d  from  eight  i«»tAa,  was 
brought  into  ellective  use,  but  some  of  the  ideas   delivered  ui)on  as  many  tables.    The  jiaper  fed 

fi-om  each  feed-board  was  carried  by  tapes  and  roU- 


Kfinij;,  a  Oenmn,  constrncted  a  printing-machine 
Mr,  \Valter  of  the  London  "  Time.i,"  in  1814 ;  the 


were  quite  on;;ina],  and  were  adopted  by  subseiiueut 
inventors.    The  main  featui-es  are  as  follows  :  — 

"  The  type*,  hoing  nibbtd  or  Mnped  namwDr  toward  the 
foot,  were  to  be  Died  rjdlally  upon  a  cvlinder.  Thi*  cylinder, 
with  lu  type,  wu  to  nvolre  in  gear  with  aoother  cylinder  cov- 
ered with  toil  leiit!ier  (the  iuipruiwlon-ry Under),  and  the  type 
KcoiTcd  Its  ink  from  another  cylinder,  to  which  the  Inking 
appor.ktui  wu  applivd.  The  paper  wai  impnuaed  by  passing 
between  tbe  type  and  Impression  cylinders  " —  Il.tniABD. 

K<ini 
for 

iasuu  of  the  28th  of  November  of  that  year,  being 
printed  on  Konig's  press,  was  the  fii-st  newspaper 
printed  by  machinery  driven  by  steam-power.  The 
mte  was  1,100  iniprtssions  i)er  hour  ;  this  was  after- 
ward increased  to  1,800.  In  this  machine  ordinary 
type  was  used  ;  the  form  wa.s  fiat,  and  pa-ssed  beneath 
a  large  cylinder  which  delivei-ed  the  impression. 

The  jiaper  was  held  to  its  cylinder  by  tapes  ;  the 
foiin  wa.s  reciproented  beneath  tlie  inking  apparatus 
and  the  paper-cylinder  alternatfly.  To  dounle  the 
rate,  a  paper-cylinder  was  to  be  placed  on  each  side 
of  the  inking  njipai-atiis.  The  ink  was  placed  in  a 
trough  and  ejinited  upon  the  upper  of  a  tteries  of 
rollei-s,  passed  downward  in  the  series  ;  and  here  first 
occurred  the  di.stributing- roller  with  end  motion. 

Konig  tlesigned  to  combine  two  single  machines 
to  form  a  perleetinf^-pifss,  but  did  not  sUceeed. 

Donkin  and  Haeon's  machine,  1813,  waa  built 
for  the  University  of  Cambridge,  England.  Several 
fonna  were  attached  on  the  sides  of  a  prism,  and  were 
pi-esente<l  consecutively  to  the  inking-cylinder  and 
paper-cylinder.  In  this  machine  were  first  useil 
the  conijKisitiun  inking- 
rollers  of  glue  and  mo- 
lasses. 

In  1315,  Cow^wr  ob- 
tained a  piiterit  for  carved 
electrotype -platL's  to  le 
affixed  to  a  cylinder.  The 
greater  jwrtion  of  the 
cylinder  formed  a  distrib- 
uting surface  for  the  ink  ; 
the  remainder  was  occu- 
pied by  the  stereotype- 
jilate. 

Applegath  and  Cowper's 
single  machine  went  back 
again  to  the  flat  recipro- 
cating bed.  This  ma- 
chine was  the  ti  rst  to 
have  diagonal  distribut- 
ing-rollers to  spread  the 
ink  smoothly  by  sliding 
on  the  reciprocating  ink- 
ing-table. 


ers,  and,  passed  on  edge  to  the  type  and  impression 
cylinders,  was  carried  olT,  thrown  over  Hatwise,  and 
laid  by  boys  upon  the  pile  on  the  table.  The  number 
of  sheetii  per  hour  worked  upon  this  machine  rose 
from  8,000,  in  1848,  t<)  12,000,  prinU-d  on  one  side. 

The  Hoe  type-revolving  printing-machine  is  mado 
with  two  to  ten  printing-cylinders  arranged  in 
planetary  form  around  the  [leripbery  of  the  larger 
tyiie-cairj'ing  cylinder.  The  type  is  secured  in  tur- 
lles,  or  the  stereotyite  is  bent  to  the  curve  of  tho 
cylinder.  The  cireumfei-enee  of  the  central  cylin- 
der lioi]  a  series  of  binary  Rystems,  the  elements  of 
which  arc  an  inking  apparatus  and  an  impression 
apparatus,  the  paper  being  fed  to  the  latter  and 
carried  away  therefrom  by  taives  to  a  ilyer,  which 
delivers  it  on  to  a  table.  It  has  as  many  banks  as 
feed  or  impression  eylinders.    See  Cvi.lhntiR-l'UKts. 

There  are  numerous  modifications  of  the  fiat-bed 
and  type- revolving  machines  for  more  or  less  rapid 
work  ;  perfecting,  or  for  one  side  only ;  for  fine  wood- 
cut worK,  for  book  work,  or  job  work  ;  with  contin- 
uously revolving  cylinders,  or  stop  cylinders,  which 
]>ause  while  the  bed  returns  ;  with  inking-rollent 
varying  in  numbers  with  the  kind  of  work  requiml; 
and  with  many  other  variations  in  size  for  posters, 
hand-bills,  and  cards. 

Fig.  agci 


"  fielory     Printing  and  FoUiing  jljacaitl*. 
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The  "Victory"  printing  and  folding  machine  is 
illustrated  in  the  plate  opposite.  The  roll  of  paper 
is  placed  on  brackets  at  the  end  of  the  machine ; 
the  paper  is  led  over  two  wetting-boxes,  then,  being 
damped,  is  led  over  two  hot  coj)per  cylinders  and 
entered  between  the  first  printing  and  impression 
cylinder ;  when  it  is  printed  on  one  side,  it  enters 
between  thi;  second  pair  of  cylinders,  which  print  the 
japer  on  thu  second  side  ;  it  then  travels  on  taws 
to  the  cutting  and  fobliiig  cylinders.  The  rirat  fold 
i^i  given  by  a  blunt  knife  tixed  traasrerHely  across 
the  peripheries  of  the  wheels,  and  forces  the  paper 
into  the  gripiwr  of  a  second  cylinder,  which  carries 
the  doubled  paper  half  a  revolution  ;  n  serrated 
steel  knife  is  then  forced  through  the  intervening 
web  of  paper  into  a  groove,  thereby  cutting  the  tirst 
perfect  printed  sheet  from  the  web  ;  a  second  blunt 
knife  forces  the  doubled  paper  into  the  grippcrs  of 
the  third  folding-cylinder  ;  the  newspaper  thus  twice 
folded  is  carried  round  by  the  grippers  to  a  vibrating 
frame,  entering  each  alternate  sheet  to  a  pair  of  cross 
foldiug-rollei's,  when  it  is  forced  by  means  of  a  steel 
knife,  raising  the  middle  of  the  paper  between  the 
tapes  which  travei-se  up  each  side  of  the  delivery 
t-nd  of  a  frame,  carrying  each  alternate  sheet  to 
the  second  pair  of  rollers,  when  the  seoo&d  cross 
folding-knife  comes  sharply  down  and  forces  the 
middle  of  the  paper  in  between  the  two  rollers  under 
which  the  delivering  apparatus  works.  This  deliv- 
ery consists  of  a  frame  which  swings  backward  and 
forward  like  a  pendulum,  the  papers  traveling  down 
between  the  tapes  while  it  is  going  one  way,  and 
being  thrown  out  ■»  it  comes  back,  falling  like  Hakes 
on  to  the  top  of  the  accumulating  heap  on  the 
table,  where  they  are  piled  rM|ularly  one  over  the 
other.    This  machine  is  especiaUy  adapted  to  damp, 


print,  cut,  fold,  and  deliver  an  eight  or  a  four  p^ 
newspaper.  It  prints  and  folds  9,000  perfect  copies 
of  an  eight-p£^  V^'P*'^  of  ^^^7  inches  squwe,  or 
18,000  copies  of  a  four-page  paper  per  hour.  It 
aiao  prints,  folds,  and  pastes  at  the  l»ck  a  twenty- 
four-page  paper,  like  the  "Christian  Union,"  of 
New  York,  this  at  the  speed  of  7,000  per  hour. 
The  space  required  for  the  working  of  this  machine 
is  eighteen  Umt  long,  ten  feet  wide,  eight  feet  high 
to  the  top  of  the  delivery  frame.  With  the  lower 
delivery,  as  shown  in  Fig.  SUSl,  a  pit  underneath 
tlic  machine  is  required.  The  plate  shows  the  upper 
delivery.  In  working,  itonly  re<iuires  one  pressman, 
and  one  boy  for  taking  away  the  papers ;  and  as  it 
folds  the  papers  at  the  same  time  that  they  are 
printed,  it  saves  the  cost  and  expense  of  working  sep- 
arate folding-machines,  which  have  always  been 
used  until  the  *' Victory"  combined  machine  for 
printing  and  folding  was  invented.    See  also  Per- 

rECTIBO-PRESS  ;  WEB-I'Btas. 

Fig.  8951  shows  the  "Victory"  with lowerdeliveij. 

Fig.  3952  is  a  longitudinal  vertical  section  of  an 
Adams  flat-bed  press,  a  is  the  bed  of  the  press, 
which  is  mised  by  sti-aightening  the  topics  b  b ; 
c  is  the  platen ;  d  is  the  ink-lountain  ami  ink- 
distributing  amiaratna.  The  inking-roUets  «  e  post 
twice  over  the  form,  and  are  attached  to  the  frame 
of  tym^ian  /.  The  sepment  g  serves  to  straighten 
the  toggles  and  cause  tbe  impression,  h  is  the  feed- 
board  ;  1,  the  drive-pulloy  ;  and  k,  a  gear-wheel  with 
pitraan-rod  to  g.    I  is  the  fly. 

The  first  power-printing  machine  in  the  United 
States  was  tlie  invention  of  Daniel  Treadwell,  of 
Boston,  in  the  year  1822.  Two  of  tiieae  machines 
were  set  up  in  New  York  City,  one  in  the  printing- 
house  of  the  "  American  Bible  Socie^,"  and  another 


Adamt  Prat. 


in  that  ofthe  "American  Tract  Society."  The  former 
was  driven  by  a  steam-engine  and  the  latter  by  two 
mules  working  in  the  upper  story,  the  animals  having 
been  hoisted  by  means  of  tackle.  This  machine  won 
a  flat-bed  press,  and  was  long  a  favorite;  it  was  used 
by  Gales  and  Seaton  in  Washington  in  their  printing 
for  the  United  States  government.  The  platen  was 
moved  to  the  fonn,  and  not  the  form  to  the  platen, 
as  with  the  Adams,  which  is  shown  in  Fig.  3952. 

The  Adams  power-press  was  introduced  in  1880, 
but  has  since  been  much  improved,  and  still  stands 
very  high  with  hook-printeis.    Its  movement  is 


based  on  that  of  the  faand-preas,  and  gives  a  per- 
fectly flat  impression  by  lifting  the  bed  of  the  press 
and  its  form  against  a  stationary  platen.  Sheets  ore 
fed  to  the  press  by  hand,  and  taVen  away  by  tapes 
and  a  fly.  One  thousand  imprassions  per  hour  is  a 
fair  speed  for  a  large  Adams  press  on  book  forms. 

Single-cylinder  presses  have  a  flat  bed  which  is 
geared  to  reciprocate  at  an  even  speml.with  a  re- 
volving cylinder.  Sheets  of  paper  are  fed  to  Uie 
cylinder,  which  carries  a  prepored  t>'ra|)<tn.  The 
tnked  form  runs  along  with  the  sheet  until  it  in 
printed,  when  the  form  is  retracted  and  inkMl  again. 
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A  segment  of  the  cyliiidui'  I'eiQoved  to  allow  of  a 
backwai-il  movement  of  tbe  bed,  and  in  some  ma- 
tihines  the  cylinder  stops  after  a  partial  revolutiou. 
See  Cylindek-1-kess. 

Fig.  3953  L3  a  single-cylinder  presa  of  the  Camp- 
bell pattern.  It  is  controlled  in  its  operation  en- 
tirely by  tbe  sheet,  so  that  it  ia  impossible  to  print 
tbe  sheet  out  of  register.  When  a  sheet  is  fed  badly 
it  is  thrown  out  unsoUcd,  iind  it  will  continue  to  lie 
thrown  out  so  until  it  is  properly  fed.  If  poiutins 
in  necessary  in  hue  register,  the  points  are  operated 
by  electricity,  in  which  case  it  is  impossible  to  print 
out  of  register  on  it.  This  result  is  obtained  through 
an  exhaust-apparatus  that  operates  a  bolt  attached 
to  a  diaphragm,  which  locks  up  the  impression.  The 
registering  is  operated  by  a  small  valve,  through  the 
agency  of  points  making  a  circuit  through  tbe  point- 
holes  in  the  sheet,  it  being  necessary  that  both 
should  be  through  before  the  iinpressioa  is  thrown 
on  to  point  the  sheet.  When  the  press  fails  to  point, 
the  former  is  hooked  up  aud  the  fountains  are  thrown 
out  of  gear.  Color  is  taken  for  each  successive  sheet 
only.  Another  peculiarity  is  a  double  fountain,  hav- 
ing two  sets  of  inking  apparatus  which  distribute 
the  ink  on  the  form  lu  two  strata  ;  these,  like  two 
wedges,  overlap  to  form  a  single  stratum  of  uniform 
thickness  throughout.  There  is  one  inking  appara- 
tus on  each  side  of  the  cylinder.    As  many  as  four- 
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teen  distributing  and  inking  rollers  may  be  used 
with  this  press. 

A  lai^fe  number  of  small  job-pres-ses  have  been 
built  by  American  mechanics,  and  are  capable  of 
doing  excellent  work  at  very  hiRh  speed.  Among 
these  may  be  mentioned  the  Ooraon,  Globe,  Liberty, 
Universal,  Citicinntti,  and  others,  adapted  to  print 
sheets  to  the  size  of  foolscap  or  larger.  Three  siz<!s 
are  in  common  use,  known  by  the  size  of  the  sheet 
they  will  print,  as  |,  ^,  and  1  medium  presses. 

Fig.  3954  shows  a  press  of  this  character.  G  is 
the  platen,  which  pivots  in  the  shaft  B,  and  is 
thrown  into  parallelism  with  Ix'd  Q,  by  tlie  curved 
projection  a.  The  rolls  are  carried  by  arms  R,  and 
receive  ink  from  the  distributing  cylinders  0,  P, 
above  and  below  the  typo  form. 

In  the  Gordon  press  (Fig,  3955,  upperone),  the  foi-m 
is  secured  in  a  chane  which  is  clamped  to  the  bed  b 
of  the  presa.    This  bed  rocks  on  a  pivot  at  c,  and 
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comes  into  parallelism  with  the  platen  p  when  the 
impression  is  about  to  be  given.  The  platen  rocks 
on  the  main  shaft  d,  whicn  is  propelled  by  jiitman 
and  intermediate  gearing  from  the  treadle  i.  The 
ann  m  a  is  the  roller-carrier,  which  swings  on  a 
pivot  r,  and  carries  the  rollers  n  ji  alternately  over 
the  form  and  the  revolving  disk  (,  which  distributes 
the  ink  ;  9  is  a  counterweight  to  balance  the  swing- 
ing bed  and  at- 
tachments, and 
operates  the 
movable  fingers 
by  a  spring  bar 
a.  A  feed- board 
V  rests  on  top 
of  the  frame  of 
the  press.  The 
platen  is  moveil 
by  set-screws, 
and  is  covere<l 
by  the  usual 
blanket. 
Gordon's  press 
(Fig.  3955,  lower 
one),  patented 
"  March  3,  1874, 
'  has   a  rocking 

Elaten  and  bed, 
Dund  together 
by  a  compound 
toggle  -  lever, 
which  holds 
them  in  locked 
position  during 
the  impression, 

as  seen  in  the  figure.  By  straightening  the  toggle- 
lever,  the  bed  and  platen  are  rocked  hack  out  of 
parallelism,  the  form  on  bed  a  is  rolled,  aud  a  fresh 
sheet  fed  to  platen  b. 

Bryson's  inking  apparatus  for  printing-presses,, 
patented  June  30,  1874,  relates  to  a  means  for  ink- 
ing the  types  from  one  fountain  in  opposite  direc- 
tions, 30  that  there  is  an  equalization,  one  set  of 
form-rollers  commencing  when  charged  at  the  front 
edge  of  the  form  and  inking  toward  the  back,  and 
the  other  commencing  at  the  back  and  inkuig  to^ 
ward  the  front  of  the  form,  so  as  to  secure  equality 
in  the  di.itribntion  of  the  ink,  with  but  few  rollcis^ 

Lehoyer's  pi-ess  uses  a  .sheet  of  porous  pa)>ev  intro- 
duced between  the  type  and  the  card,  as  a  substitute' 
for  fluid  ink  and  the  roller. 

Hydmiilic  presses  have  been  adapted  to  the'  print- 
ing of  bank-notes  and  steel  and  coj^rplate  ef^rav- 
ings,  but  their  opeiation  U  necessarily  slow.  Sea 
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CopPKfiPLATK-l'RHfis  ;  LlTll'tcnAPHic  Prf.ss;  TlrK- 
ET-PltlNTlNn  PltKSS,  otc.  Sec  ftlso  PKRKKtTING- 
ntEKH  ;  WkB-PHKSS  ;  CYLISDKK-PRE.'iS. 

A  valaahle  comiteuiliuni  of  ]uiteiit!i  on  printitig- 
pn-ssc8  may  Ix-  fmiiul  in  liiiigwult's  "  EiK'y<-loiw.'ilia 
of  Printing,"  jip.  2:t(i-24«. 

2.  {P!atf -print iii'j.)  ('(II'Perplatk  Printino- 
PRKSS, 

Pzlnflng-tel'e-graph.  An  Mi-ctrn-niHgnptic  td- 
fgnipli  which  nutiinialii-iiUy  m-ntxl-i  Iransiuitli'il  nit-s- 
«ages.  Tlie  tem  is,  howevi-r,  gi-rii-nilly  nmilii-d  only 
to  those  whii'h  n*i'onl  in  the  coninion  nlphalK't,  «i 
that  tlie  nii-ssajp!  may  be  umlerstooil  by  an  onlinary 
renfitT. 

The  first  of  this  kind  with  wliich  wf  nre  HCijuiiinti'd 
was  invpnted  in  1837  hy  tlir-  late  AUVcd  Vuil,  wi'U 
knowii  for  his  connectioii  with  tlit-  <-:trly  pruj^tid  of 
the  Horse  instiumcnt  in  thiK  itmntr}-. 

The  oppnlion  of  thin  depended  nn  the  nynchmnnus  Tibrallon 
«r  two  ppndutumH.  one  fit  parh  stilinn.  hy  which  the  porre- 
•pondinfc  Irtlor*  on  the  two  tipi^ThwU  at  the  tranHnitlfng 
And  rereiTinK  .-'tAtlm*  were  i<lniiilCiiniHiLisly  brought  Into  Terti- 
<«1  position,  that  st  the  ri->Tiiini[  station  Mitz  thnwl  t'pwanl 
M  M  t«  print  nn  a  slip  of  pii|»r  when  the  njipmiiriate  letter  at 
th«  twn«miltinjr  wlnlion  r»inp  up'Tsril  snd  coniplctM  the  elf- 
calt.  Ax  only  one  letter  wms  nitraiirerl  m  ejioh  bo«t  of  th« 
pradnluDt,  and  it  wt>ulil  of  rotme  frequently  bappnii  (hU 
attrlj  a  com|ilete  rcroIntloD  of  each  type-arhcBl  would  b*  re- 


quired [Border  to  brine  Into  proper  pMitkm  *^  BMt  MNr  tn 
be  tnnraiittcd,  tb«  rata  of  tnniimlnkNi  wu  cancdingly  ilo*. 
AcwordiDgly.  Ui«  appM*tut,  tboogh  incMtooi,  imtct  cum  int* 

pTuticAl  lue. 

In  1840,  Mr.  Alexander  Bain,  the  ingrnioiu  in- 
ventor of  the  electro-chemical  tclfgraph  knovn  by 
Ilia  name,  invented  a  prioting-telt^raph  in  whii-h 
type-wheels  at  each  station  were  caused  to  rotate  at 
exactly  eqital  spL-eds  by  means  (tf  clock-irork  mech- 
anism driven  by  springs. 

The  cfrealtwueomptetMl  br  neui  of  apia,  wtatebcoaMbc 
luMrtcd  In  any  onr  trf  a  number  of  faoko  uraDRed  araaad  s 
disI-pbiU  and  corrHpoiKUng  to  the  wrie«  of  Anblr  amMnl*. 
Wliile  tbe  circuit  *u  cuaiptrte,  the  operatiie  uteehanion  n* 
prenmlMl  (Wxd  worttlng  liy  ineaaR  n  pallrts  on  an  uprizht 
nankcd  ihaft  cnftaglDg  with  a  pivoted  bar  coatrollfd  by  a  poT- 
emor.  Theclrrult  was  broken  by  retaoTing  tbr  pin  ftam  the 
hole  in  shteh  it  prrTioualy  wai  and  fnncrtlng  it  ia  tliat  cone- 
»]iuiMlinx  to  tbe  Bgui*  next  to  be  tranrintttMl ;  this,  by  telni- 
ing  a  plrotMl  elcrtro4nagurt  iMTing  a  detent  am.  aUo.«r(t  the 
•prlng  aetualinf  the  nechaalnu  w  act,  caivinc  a  (otemor  to 
opcnUc,  rrleaBiug  tlie  detent  bar  from  tbe  palteta  and  penLit- 
llng  the  crank-ab.-tlt  to  rotate  until  the  appropriate  Ognrc  m 
Uu' t)  pF-wlteel  rould  be  acted  on  by  a  lever  roonarM  there- 
«ltb,  which  took  plw«  when  the  luMrtwl  fai  tlie  dU  caM 
In  contact  «ith  a  fixed  hand  thereon,  when  tbe  drenit  n* 
ajnin  compkted  and  the  nrrlianbqu  Mopped ;  at  thb  moment 
tlu  fljture  wa*  puahed  Into  eontai't  with  a  ml  <Mrpaper,to  which 
a  niw«ment  at  once  rotaiy  and  upward  was  iBtpaited  by  tba 
elock-wurk.  The  niueage  wae  thua  Imprinted  upon  the  roU  in 
a  tpiial  Line. 

House's  priiiting-tcloi^ph,  patented  in  to 
date  fmin  April  IS,  ItsJti,  lias  wen  extensively  nsed 
ill  the  Uuiti'il  Stntt^. 

It  coivtsti  of  a  eompMloK-DiacbliM  and  a  prin tins-machine 
at  each  rtalion,  the  former  of  which  ti  Inrluded  in,  and  tfae  lat- 
ter diKlinrt  from,  the  i  Irrult. 

The  rlreult  roiiinicnecii  in  the  battrry  d  one  Htation,  pawc* 
aloRK  the  line  nire  tbmusli  the  mil  of  an  axial  nugnet  lo  an 
iniulated  iron  ffamc  ul  the  roiiiposlDR-machinc  of  the  nest 
tlon,  thence  to  a  circuit- wheel  reTolviiin  iu  thb  rianir.  coteni  a 
■pring  prvwiiig  nn  the  edffc  of  the  circuii.whicl.anil  has  a  r<iD. 
ncetlon  with  the  return  wire,  alonK  which  the  electricity  paxue 
ttaruiigh  another  battery  bark  to  the  titation  whence  it  ranw. 

The  compot-iiig-uMchiae  ii  amnp  d  ttithiu  a  raM  on  top  of 
which  the  print liiic-appantuii  if  p lured-  Both  are  driven  bt  a 
baiid-crmiik  carr>lng  a  fly-wh<e1  and  a  putiey  over  which  pacwa 
a  band  that  turns  the  opcialKc  nitrhBnl.''Ui  pertaining  to  neb. 
An  iutulatcd  iron  ftame  inimcdiutely  below  the  keja  liaa  within 
It  a  revnlvInK  i>haft  rotated  by  a  band  and  puKey  on  one  of  it> 
extreniitk'ii ;  tlie  xhaft  in  partially  incln-ed  within  an  iron  cjlin- 
der,  with  uhich  it  if  coiu:eeted  by  a  friction  defire.co  that  they 
may  revolve  together,  or  the  shaft  may  have  independent  rotation. 
On  the  oppuNile  end  of  tbe  ej Under  \f  a  bras«  wheel,  called  tbe 
circuit  or  break  wheel,  4  or  6  Inchen  in  diameter,  and  having 
14  teeth  and  tbe  same  number  of  Interrpacce  on  iU  peripbery. 

Tlic  Rhalt  and  cylinder  form  a  part  of  the  circuit,  one  point 
of  connection  being  where  tbe  nhaft  idte  on  the  fhune  and  tbe 
other  with  a  spring  which,  when  tlie  ^paratne  la  rotated,  altei^ 
nalely  utrikes  a  tooth  and  drop*  into  a  >pac«,  thus  elooing  and 
bmkinu  the  circuit. 

The  r.i  Under  haa  two  Unea  of  teeth,  14  in  each,  !i]drally  ar- 
rangml  along  ita  opponitc  i>ida<,  which  correiipond  will)  nope  on 
the  under  xurfiire*  of  the  keyi,  so  that  when  one  of  the  latur 
ii  prewd  down  the  motion  of  the  cylinder  ii  arrested-  Iti  con- 
tinuum rotation  causee  tbe  circuit  to  be  rapidly  broken  or 
rlowd  :  but  wlien  one  of  the  keys  ii  depressed  the  cylinder  !■ 
held  In  )KwiIion,  inaiutaining  the  circuit  either  open  or  dored, 
aa  It  liapiwned  to  be  at  the  mouirnt,  and  *t>  roDlinnet  until 
rvlcawil  from  contact  with  tbe  key  or  until  another  key  1*  ma- 
nipulatiil. 

The  electrical  pnlmtiona  are  trani<mitted  to  the  printing-ma- 
chine at  the  other  atation  through  a  peenHarly  conrtrucled 
axial  magnet,  having  a  valve  at  ila  upper  end,  to  wbirb  coo- 
denwd  ur  ia  aduiitird  ttma  a  chamber  into  which  it  U  com- 
pressed by  an  air-pump  operated  by  the  fly  wheel.  The  etem 
uf  the  valve  ban  a  mrii^  of  bell-shaped  flaoges.  whtcb  make  and 
unmake  connection  with  a  wrle*  of  rorre»pondiiig  Bangve  within 
the  macnet  during  the  pulnUion  of  the  current.  cau>ing  tbe  air 
admit  tid  tci  the  valve  to  operate  a  pii>(on  arranged  at  f^bt  an- 
gle* (hen'ln.and  which  in  connected  with  the  lever  of  an  eacape- 
ment  whow  pallela  engage  pina  on  the  upper  furface  of  tbe 
printing- wheel.  Each  vibration  of  the  valre  thua  advancca  the 
printing-wheel  one  letter.  Wlien  a  xtop  U  made  while  the  ma- 
rhlne  ia  In  operation,  when  tbe  circuit  lemaina  open  or  ekwd 
for  more  than  one  tenth  of  a  arcond.  an  eccentric  draw*  a  abaft 
on  which  the  paper  atrip  la  carried  forward  upa^net  the  type- 
wheel,  which,  by  meanaofan  inttipoani  end  lew  coloring  band, 
Impreiwe^  tbe  letter  then  pmenled  uptm  the  paper.  See  Siaft 
ner'a  "  Telecraph  MaunsL" 

Hughes's  telcf^ph,  1856,  requires  bat  a  angle 
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current  for  each  letter ;  the  reception  and  trana- 
mission  of  messages  stinultaneously  over  the  same 
wire  and  printing  from  the  type-wheel  while  in  mo- 
tion ar«  provided  lor  by  appropriate  devices. 

The  moflt  Importantof  Ihese  ok:  1.  A  cArtrioI  whieb  rerolTM 
vitb  A  Tprticil  glinfl  huTlng  tbe  «ainu  Telocity  as  the  type-nhccl, 
OTi-r  tbe  Burfice  of  a  dink  plui  (real  wltb  b  Dumber  of  peiiuratioiu 
e<iaa,\  lo  the  letU'M  on  the  tjpe-wheel,  into  whlcb  prujecC  the 
vaili  of  a  Dumber  of  plai  tluC  are  rdlM^l  by  the  uioVL-menC  of 
kcyn  aTTwigpl  like  tboM  oT  a  pUno  forte.  When  the  churiot 
poMed  over  u  pin  tbua  Taib«J,  a  counectlon  ir  cstabllibrd  with 
the  llne-aiirc  and  n  current  la  transmitted  to  the  next  fita- 
tloo  While  pvKin^  over  an  iutertpttce  the  current  la  diverted 
throuj^h  the  disk  lo  tbe  earth. 

2.  On  iLt  way  to  the  line-wtru  the  current  tnvermi  the  coils 
of  an  eluctro-ma^iiet,  benunth  whii'h  U  a  permanent  ntcel  borce- 
Rhoc  mai^ct  bnTiiig  It-i  polos  in  conuwtwith  the  Bufi  iron  cores 
of  the  elcrtro- mallet.  Tbe  magnttum  Induced  in  tbe  coila 
vrhea  do  current  i:i  pjsaing  causes  tbem  to  attract  and  hold 
down  an  annaluro  against  tlie  force  of  a  ipriDg,  Wben  con- 
nection b  in&de,  as  above  i<tnt«J„witU  the  local  battery,  tbe 
cnrmnt ,  wliicb  ix  oppowyj  to  thit  of  tlio  nli.'el  magnet,  wealcciis 
the  effect  induced  by  tbo  latter  in  the  coil  suSciently  to  permit 
tbe  (pring  to  nrithdraw  the  armature ,  thruugb  which  an  impulu 

traarntitteJ  and  tbe  circuit  again  inKtantaneou^ly  broken. 

The  atrave  arrangemenl  renders  the  apparatus  extremely  sen- 
sltive. 

IVben  the  armature  rises,  the  ebnft  of  the  printing-irbcel, 
which  iri  in  two  parts,  locking  with  cu'^h  other,  turns  the  whevl 
at  tbe  same  moment  lUit  a  cam  movement  it  cauM.-d  to  pres«  a 
■trip  upward  against  tbe  type-wheel,  which  impriiiUi  tbe  letters. 

Tbe  charil>t  and  t^  pe-Bliaftare  reajlily  adjusted  to  correspond- 
ence, if  required,  previous  to  the  transniliwion  of  a  mopmigR, 
and  any  slight  initqualities  In  tiieir  motion  are  automatically 
adjusted  by  Che  m»i-hin.i  itself, 

Printing- telegraphs  may  he  divided  into  two 
cliusscs  :  uiose  on  the  step-Iiy  step  principle,  and 
those  in  which  the  type-wheel  is  continuously  ro- 
tated by  an  indej>endeiit  motor,  the  circuit  of  tlic 
printing-hammer  being  closed  when  tlie  letter  is 
op[iosite  to  the  printing-pad.  The  House,  Hughes, 
and  Phelps  machines  l)elong  to  tlie  tatter  elnss,  and 
those  of  Vail,  Bain,  and  others  to  he  cited,  to  the 
former.  The  most  rerent  types  of  step-by-step 
printing-telfgraphu  are  :  — 

a,  Tliose  having  clock-work  mechanism  controlled 
by  an  electro-magnetic  escapement. 

6.  The  clock-work  is  disiK'nscLl  with  and  a  ratchet- 
wheel  on  the  ty[>e-wheel  shaft  is  actuated  by  a  {Mwl 
attached  to  an  armature. 


Fig.  8966. 


c.  The  type-wheel  is  mouuted  directly  upon  the 
hhaft  of  on  electric  motor,  the  amiature-wliccl  of 
which  revolves  between  the  poles  of  two  electro- 
magnets. 

a,  Phelps's  printing-telegraph,  November  i,  1873 
(Fig.  39*ti). 

The  typo-wheel  /,  driven  by  clock-work  mechanism  fh>m  the 
Fprintc-barrel,  is  placed  on  n,  shaft  concentric  nitli  the  ratchet 
L,  which  is  coiitrolted  by  pallets  of  the  ei'capeiiient  / 1  nttached 
to  the  permanently  niagnetls^  armature  m  vlbmted  by  alter- 
nating currents  througti  the  Eleetro-magnets  o  p.  The  clcctro- 
niaguet  r,  controlling  tbe  printing  CfcapeiueDt,  is  in  tlie  same 
circuit.  Its  com  having  an  exlenMon  u',  and,  l>eiiig  furrounded 
by  a  non-magnetic  uiatairinl,  it  is  Dot  operated  by  the  rapidly 
clianging  cunvnts  pofsiug  through  o  p,  which  worit  the  type- 
wbisl  escapement ;  but  when  the  key  connected  with  any  par- 
ticular letter  i<  struck,  the  circuit  is  closed,  sufHricnt  inag- 
ucticD)  accumulates  in  the  core  u>' to  attract  the  armature  z, 
releasing  ttie  arm  u  carryini;  the  paper-roller  s,  and  allowing  a 
ciank-pin  on  the  shaft  of  the  wheel  t.  turned  by  a  train  of 
mea^hunism  from  the  fiiring-barrel  a,  to  depress  that  arm  of 
the  lever  and  throw  the  feod-roller  up  against  the  type. 

Andepi's  printing-telegraph  (Fig.  3957). 

The  type-wheel  and  printing  mechanism  arc  driven  by  a 
spring  acting  on  the  abaft  of  the  wheel  a.   At  currents  all«r- 

i'lg.  3957. 
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natlDg  In  direction  are  pasiied  through  the  electro-magnet  b 
and  polarised  magnet  e,  the  armature  d  of  the  former  Is  at- 
tracted and  held  to  its  poles,  while  the  armature  '  of  the  polar- 
iied  magnet  c  is  cauKt^  to  vibrate  laterally  between  tbe  poles 
of  this  magnet,  relenMng  one  by  one  the  teeth  of  tbe  scape- 
wheel  /  on  the  type-whi'el  sbaJt  from  contact  with  a  pallet  on 
the  arm  g  of  the  rock-sboft  A,  which  is  operated  by  the  vibta- 
tions  of  tbe  Hrmaturc.  An  intermittent  motion  is  thus  im- 
parted to  the  tvpe-wbeel,  advancing  it  one  letter  at  each  elec- 
tric pulxation ;  and  when,  by  touching  the  proper  key,  these 
are  suspcndeil,  the  Fpring  i  draws  back  the  em'ature  d,  the 
press  mcfhaninn  Is  rflrasod, and  an  lirpression  is  taken,  the 
type-wheel  beiug  now  at  rest. 

b.  Edison's  printing-telegraph  (Fig.  3958). 

The  printing  and  type  wheels  are  actuated  directly  hy  tbe 
armature  of  the  electro-magnet.  The  armature  a  Is  secur<^ 
to  a  lever  wbleh  swings  on  screw-ceutera  and  Is  connected  to 
a  bar  rf,  carrying  a  pawl  which  engnges  a  ratchet-wheel  e  Axed 
on  the  type-wheel  shaft.  The  vibration)>  of  the  aminture  alter- 
nately raise  and  depreM  the  lever,  causing  the  pawl  on  the  bar 
lo  advsnce  the  tvpe-whecl  one  letter  at  each  viliration.  During 
the  pulHations  the  motion  of  the  armature  is  limited  by  a  atop 
on  a  vibrating  polarized  bar  /.  so  that  no  Impression  is  made; 
but  when  the  current  is  reversed,  the  bar  is  attracted,  releasing 
the  slop,  pennitling  a  "pring  to  not  on  the  amiature,  which  u 
carried  up  to  the  full  limit  of  Its  motion,  hringlng  a  pad,  con- 
nected with  the  lower  part  of  the  l>ar,  sgalnst  the  pnpcr  strip 
which  is  pressed  agninst  the  type-wheel.  The  full  downward 
movement  of  the  connected  lever  and  bar  actuate*  a  dog  at  g, 
which  advances  tbe  paper  the  required  distante  for  each  Im- 
presrion. 
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B'titaii't"  Baby"  Telegraph. 

c.  Van  HtBveiibergh'B  printing-telegraph. 

The  tTpe-irbe«la  Ib  upon  tha  Buna  ib»ft  with  »whMl  b,  har- 
Ing  TWl'ltl  nnnatuM  and  reTolT«d  buCwoeo  tbe  polos  of  two 
olMtro-[na;fneta  c  d.  e\»  one  of  two  print! ng'initf;netB.  A  ro- 
tattng  clrcuil-chmDger  opoofl  anU  c\orm  the  circuit  tbrougb 
each  of  the«e  magnets  niternaloly,  the  rapidity  of  the  chaogM 
being  proportionoS  Co  tho  Kpc^  with  which  th«>  clrcult^haoger 
1«  rerolTDd.  The  annaCurex  of  the  wbecl  b  an  so  adjusted  that 
when  the  wheel  la  stuppcJ  by  the  ceecatlon  of  a  current,  tho 
nrmature  next  to  be  iLttriut«d  shiill  be  near  Its  attracting  core, 
•c  as  to  be  opt^ralivc  In  renewing  the  r«Tolutlon. 

To  elTect  tho  printing,  the  current  of  an  auxlllar;  batter;  la, 
by  depressing  a  key ,  caused  to  paNs  through  one  of  tlie  magnet* 
(,  which,  attracting  the  armature  /,  lifts  the  printing-pad  on 
the  lever  g  Into  contact  with  the  type-wheel. 
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Fig.  8960  Is  Oeorge  L.  Anders's  printing- telegraph  stand.  It 
ha*  a  key-board  and  a  risible  dial,  boing  actuaiHl  by  the  ordi- 
nary slep-by-step  mojement.  When  transmitting,  the  current 
la  deriTed  from  a  magneto-electric  machine  driven  by  a  treadle. 

Brett's  printing-telegraph,  invented  about  1845, 
is  thus  described  in  an  £ngli»h  work  :  — 

"  A  small  key-board  has  a  TOW  of  iTorj  keys.marked  with  the 
letters  of  the  alphabet  and  other  characteni.  Connection  la 
made  by  the  wire  toamachlne  at  the  other  ex t remit r  of  the  Hue. 
This  machine  has  a  type-wheel  having  on  ita  circumference 
letters  and  characters  correiiponding  to  those  on  tho  key-board. 
A  given  key  on  the  key-board  at  th<-  transmitting  end  being 
depresMd,  a  dock-work  Is  roleaned.causinga  barrel  beneath  the 
key-bo-ird  to  revolve  until  one  pin  in  the  spiral  row  on  Its  sur- 
frce  catches  against  the  loner  end  of  tho  key  depressed. 

"  A  counterpart  movement  takes  place  in  the  printing- 
machine  at  the  rocdving  end,  the  depression  completing  the 
olectric  circuit  and  teleasing  an  eacapement  In  the  prlntlng- 


AndtTi't  PrtMling-T^ltgraph  Slaad. 

mai-hinn  at  the  rccelvlDg  end,  causing  a  type-wheel  to  re- 
volve. ThU  Is  Inked  by  a  little  flannel  roller,  which  is  kept 
In  gentle  contact  with  it  Above  the  type-whpel  a  slip  of 
paper  Is  moved  along  by  rollers  Irhen  tho  machine  Is  In  action, 
and  at  the  proper  moment  a  hammer  pressr.*  down  the  paper 
on  the  type  that  la  uppermost,  and  an  impreadon  U  ddivercd 
tbercoD." 

Such  b  a  mere  aketch  of  the  devices  employed  In  the  Brett 
printing- telegraph,  which  was  used  in  connection  with  tbe  llrst 
submarine  cable  between  England  and  Franca. 

Print'lng-type.   See  Type. 

Frlnt'lng-wheeL  One  u.sed  in  paging  or  unm- 
bering  machines  or  in  ticket- printing 
mocliiiies.  It  has  letters  or  figures  Fl([-  SB61. 
on  its  iwriphery.  In  the  one  illus- 
trated, the  sections  containing  sa- 
lient letters  are  hinged  together  and 
the  rhain  lupved  around  a  core. 

Frint'iiig  yam.   A  machine  for 

frinting  yarn  for  party-colored  work, 
n  the  example,  tiie  yam  to  be  print- 
ed is  run  between  two  fluted  rollers,  pHutiHg-Tntd. 
one  of  whicli  is  adjustable  by  means 
of  set-screws.    These  rolleis  are  supplied  with  color 
by  inetins  of  other  rollers  supplied  from  troughs 
properly  armnjced. 

Prls-cil'las.  (Glass-bluwing.)  A  jaw-tool  i^sem- 
liTing  a  pinchei-s,  used  for  pinching  in  the  ueck  of  a 
bottle,  or  of  giving  it  some  peculiar  shape  while  it 
is  revolved  on  the  end  of  the  ponlil  which  rolls  upon 
the  arms  of  the  glass-blower's  chair.  Puedlas. 

Prise-boltB.  {Ordncmce.)  Tho  projecting  bolts 
at  the  rear  of  a  mortar-l>ed  or  garrison  gun-carriage 
under  which  the  handspikes  are  inserted  for  train- 
ing and  mnneuvering  tne  piece.  They  are  formed 
by  the  prolongation  of  the  assembling  bolts. 

PriBm.  The  prism,  geometrically  siteaking,  is  a 
solid  having  similar  and  parallel  bases,  its  sides  form- 
ing similar  jtarallelogranis.  The  bases  may  be  of  any 
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jKilygonal  form,  end  from  tliem  the  prism  derivea  its 
speciKo  name,  as  triangular,  square,  hexagonal,  etc 
The  triangulaj-  fomi  is  employed  in  optics,  and  it  is 
usual  to  call  auy  tratispai-eut  medium  so  airanged 
that  the  surfaces  which  rewive  and  tranamit  light 
form  an  angle  with  each  otlier,  a  prism. 

The  fact  that  a  variety  of  colors  are  produced  by 
the  pasiiage  of  sunbeams  through  a  piece  of  glass 
thus  shaped  had  undouhtttdly  been  noticed  before 
the  time  of  Sir  Isaac  Newtou,  but  he  was  first  to 
discover  the  uneijnal  refi-action  which  the  dilferent 
colored  rays  composing  the  solar  spectrum  undereo 
in  passing  through  the  prism  ;  to  show  that  it  might 
be  separated  into  seven  appiirently  di3tinct  colors  iu 
the  order  of  their  refrangiotUty,  conimencinj;,  when 
the  prism  is  placed  with  au  edge  downward,  with 
red,  to  which  succeed  orange,  yellow,  green,  blue, 
indigo,  and  violet,  the  latter  being  uiipemiost ;  to 
measure  the  breadth  in  the  spectrum  of^each  of  these 
colors,  aRd  to  demonstrate  their  connection  with  the 
phenomenon  of  the  rainbow. 

HIi  original  expeiiDMnta  ma;  be  repeated  by  uaj  one  br 
iiMBnt  of  a  triangular  priam ;  an  ordinary  chandeller-drop  will 
answer,  pl>Md  near  a  Bltt  in  the  window-ahtitter  or  a  darkened 
room,  M  that  the  nys  passing  thmogh  the  si  It  may  bU  upon  one 
of  tU  rides  at  an  angle.  The  decomposed  b«am  ma;  be  recefTcd 
on  a  screen  or  an  opposite  wall ;  toe  adjustment  necessar;  to 
obtain  the  bext-defloed  upectruni  fs  soon  determined. 

Bnbeeqoeat  researebes  haTS  provad  that  there  are  really  but 
threo  primary  colors,  red,  yelloir,  and  blue,  which  combine  to 
produce  the  impresnon  of  wbtteneiM,  and  that  the  others  em- 
bntced  In  the  Newtonian  spectrum  are  leally  canned  by  the 
intwrnlngling  of  rays  which  separstely  would  produce  the  eHect 
of  rad)  yellow,  and  blue.  It  iiax  also  been  found  that  tbera 
are  fatrisible  i^s,  leas  reftan^ble  than  the  red,  wbioh  lta*a  a 
mater  bsatlDg  power  than  any  of  the  viable  rays,  and  that 
tbare  are  others  beyond  the  violet  which  produce  a  grsater 
chemical  effect  than  do  the  risible  r^s. 

1^  length  of  the  spectrum  fitrnwd  bf  simHar  prisms  of 
nriotts  luMtances  fs  found  to  vary  conridaiaUj,  or,  la  other 
wonto,  some  haT«  a  greater  dlaperstTe  pow«r  than  otban. 
Upoo  this  CKt  the  construction  of  the  achromatic  Inu  Is 
b»<«d.   See  AoaaoHATic  Less. 

TUs  dispersion  varies  In  dlffarant  kind!  of  RlaM,  and  Is 
greater  In  some  liquid^,  notably  bisulpliide  of  cartion.  than  In 
any  species  of  glass ;  for  this  rea.wn  <t  has  sometimes  been  em- 
ployed, inclosed  in  glass,  for  prisms  and  lenses. 

Prisms  are  employed  as  eye-pieces  for  some  kin4s 
of  instruments,  as  the  camera-lDoida  and  the  ad- 
muth-eompass,  and  are  also  used  in  connection  with 
the  microscopL',  serving  to  erect  an  inverted  image 
(Xachet's,  a,  Fig.  3963),  or  as  an  illuminator  and 
condenser  (Aniici's).  The  former  is  interjiosed  be- 
tween the  two  lenses  forminp;  the  eye-piece  ;  the 
inverted  object  formed  by  the  field-glass  passing 
through  the  lower  eye-lena  is  transmit^  to  the  up- 
per surface  of  the  prism,  and  after  undei;gDing  a 
series  of  reflectioDs  within  the  pristu,  emerges  enict 
from  its  upper  surface  aad  is  viewed  thnnigh  the 
upper  lens. 


t  Amiei's  (h)  Is  plaoed  near  the  oUeot-end  of  the  Instrument, 
and  aerrea  to  reflect  and  condense  the  light  on  an  ot^ject  upon 
the  stage  when  it  cannot  bo  Illuminated  by  the  mirror  ;  It  is 
movable,  so  that  the  light  may  be  thrown  on  the  otjject  at  dif- 
tmat  angles,  that  it  may  be  more  perfcctty  examined. 

Wenham's  (e)  Is  designed  to  divide  the  cone  of  nys  proceedtna 
from  the  objective,  so  Uiat  the  magniAed  Inioge  may  be  viewed 
by  both  eyes.  The  prism  Is  so  placed  in  the  tube  that  the 
pencil  striking  its  lower  surftee  undergoes  little  or  no  reftno- 
tlon.  On  reaching  ',  one  half  is  trausmtcied  dltectly  to  otw 
eye,  while  the  Other  lialf,  after  undergoing  two  rOBeeUoiis  at " 
and '",  to  tnnamltted  to  tlM  ottaet  eye ;  oj  this  anaugeoMnt 
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Primis, 

a,  Nacbet's  erecting- prism.        d,  Arrangement  of  prisms  In 

b,  Amid'i  lUnmiuattng-prlsm.       spectroacope  eye-^MO, 

c,  Wnham's  Unocnlar  prim. 

the  rajn  passing  tttrough  thelefthalfof  theoldeetfvaaM  ttaaa- 
mitted  to  the  light       and  tfaoae  fam  the  right  half  to  the 

left  eye. 

By  placing  two  prisms  hi  revene  poritloni,  the  light  decom- 
posed by  OM  to  reeompoeed  by  the  other,  ro  as  to  eiUUt  a 
white  baun.  When  two  or  more  are  so  airanrnd  tliat  the  seo- 
ond  lecrivee  the  beem  transmitted  &«m  theilnit  and  deflects 
It  In  tbe  same  direction,  though  the  colors  undergo  no  ihrther 
decomposition,  tlie  length  of  ute  spectrum,  1. 1,  the  dbperslon, 
is  Increased,  the  space  occupied  by  each  color  being  proptav 
tloDat«ly  lengtbcned.  An  arrangement  d  of  this  UnalacaUBd 
a  train  of  prinns,  and  b  need  in  tlie  spectrOKope. 

In  9ort>r  and  Browning's  spectrofcopio  eje-jMce, 'riileh  ini^ 
be  applied  toBDjr  mlcrofcopa,  k  train  of  Ave  prinns  (tfj,  the  tmcr, 
middle,  and  outer  ones  of  which  are  of  crown,  and  the  two  Intei^ 
poMd  ones  cf  flint  glass,  are  placed  In  a  tube  above  the  achro- 
matfe  aja-glaM  ;  the  nyr  entering  the  tialn,  which  have  been 
separated  ny  the  greater  dispersive  powor  of  the  flint  glass, 
emerge  from  the  upper  prism  in  a  dlrecUon  patatiel  to  tbdr 
original  incidence.   See  SvEcraosciva. 

It  to  customary,  for  convenience'  sake.  In  modem  practice  to 
place  the  prism  or  prisms,  when  more  than  one  to  emplaned.  In 
a  vertical  position,  and  to  provide  devices  for  Intmrptuig  the 
light  so  that  a  equarc  spectrum  may  be  formed. 

Besides  being  uf«d  Ibr  refolvins  wlilte  light  Into  lis  demen- 
tary  colors,  the  prisn  la,  as  well  as  the  mirror,  employed  tor 
polarising  u^t. 

Through  its  Instmmen tallty .  by  means  of  the  apectroKopa 
and  the  polailMope,  w«  are  enabled  alike  to  determliie  the  con- 
stitution of  tbe  toed  ataia  and  to  aacertahi  the  chemical  compo- 
nents of  the  minutest  partieksBof  organic  matter,  opa&iag  a  fteld 
of  sdentiflc  inquiry  the  bouDdartea  of  which  cannot  as  yat  bs 
even  imagliied. 

Nieol's  prism  is  used  as  an  adjunct  to  tba  mlcroecope  in  ex- 
amining the  properties  of  pokriwd  light.  Its  action  depends 
on  the  doubly -reftacllng  property  of  the  material  (Iceland 
spar)  of  which  it  to  composed. 

On  viewing  a  small  oQect,  inch  as  a  black  dot  on  a  sheet  of 
paper  through  a  piece  of  Iceland  sparor  of  cetenlte,  two  images 
will  be  seen  ;  on  tumliv  the  spur  sronnd,  one  of  tiiese  imsges 
will  appear  to  revolve  atiout  the  other.  The  fixed  imnge  to 
called  the  ordlnaiy,and  tbe  other  the  extraordinary  image:  the 
Une  Joining  them  is  always  In  tbe  direction  of  Die  shorter  diac^ 
nal  of  the  crystal  when  its  edges  are  <f  equal  JenaUi  and  UM 
angle  between  the  ordinal^  and  extraordlna^  ray  to  V  IS'. 

Tbeaetlon  of  tblsrpar  to  to  refract  the  lifpit  Into  two  diver- 
gent pencils,  Ibrming  the  onfiaotw  and  exUaotdinary  rays,  the 
Sifleiences  in  the  angle  being  e^l2^  Tbe  crystal  being  bi- 
mcted  by  a  plane  pMvlng  through  Its  obtuse  angles,  and  form- 
ing an  angle  nith  the  priocipal  axes  of  the  crystal  of  22P,  the 
two  surfaces  bring  finely  polished  and  brought  together,  one 
of  the  rays  suflbra  total  remctioD  and  lusees  out  at  tlie  aids, 
while  the  oUier,  being  within  the  angle  of  refraction,  pasts  on 
through  the  other  section  of  tbe  crystal.  By  thto  neana  one 
of  the  rays  to  eliminated,  leaving  the  ordtnanr  remainder  a 
beam  polarised  in  a  ringto  plane ;  tbe  other,  the  eliminated  ns, 
bring  polarised  hi  the  other  plane,  bat  removed.  Theoldaetjs 
to  obtain  a  single  polarlied  ray.  * 

It  results  that  a  ray  polariied  In  thto  direction  to  bIodb 
capable  of  passing  through  the  prism.  Thto  enable*  tha  Nieol 
prism  to  be  used  as  an  analyzer 

It  to  usu^  to  cement  the  two  sections  with  Caiuda  balsam, 
the  angle  of  refraction  of  which  bring  less  than  that  of  the 
Iceland  spar,  does  not  inteiftie  with  elUntnation  of  tha  rxttaor- 
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dlurj  r*j.  It  would  not  be  nfe  to  n;  that  the  action  l« 
ilue  tn  the  (.'muiiU  IhiImiii,  for  the  •riinn  woulil  Uke  piare  if 
the  pri'ui  sociiun*  were  iiiorelj'  lalj  to^R'tlicr,  hut  It  woulj  not 
do  to  cement  uitli  a  material  having  tlie  wme  index  of  refrac- 
tion a."  the  fipir,  an  In  thi«  latter  ewe  the  effect  would  be  to 
n-make  a  solid  crystal. 

Prls-mat'io   Gom'pasa.    An  iiistnimciit  fur 
meuKunitg  horiznntal  uiigle^by  itifnnsuf  the  magnet  iir 
meridian.    It  is  jirinui- 
Hf.  8964,  1^  |>ally  employed  in  n-- 

i:oiinniH-iuiiue  or  in 
skcti'ltiiig  the  tjeiierai 
fcntmi's  of  a  country. 
It  reseinhli'!!  a  t.'IllL'UU- 
fkhi:ntor  (wliicli  st'e), 
bnt  ha^  n  HoiiUiig  i;ni<i 
atUrhiil  to  the  liectile 
grailiiat«<I  to  15'  of  a 
li cf-n'e.  The  gradua- 
tiuiM  commence  at  tlie 
N.  point,  Hiitl  aiv  nuin- 
bori'd  aruiind  the  circle 
up  to  3()0".  A  Higlil- 
vane  is  fixed  jie  !■)>»■  ndic- 
Dlarly,  with  a  tine  wire  Htn'tcheil  ai^ro-sy  it,  ii|i[K)site 
to  which  is  n  )insni.  On  applying  tlie  eye  to  the 
prism,  anil  hiMi-tinj;  any  ohjivt  with  the  wire  in 
the  si;;Iit-v;iiie,  ilii>  division  on  tin'  t-anl  coirnndiiig 
with  the  thiviui  and  rellei^ted  to  tlie  eye  of  the  ob- 
server will  show  the  angle  fonne<l  by  the  ohjeet  with 
tlie  nieridiaii. 

Pliam-mi-crom'e-ter.  An  instrnnient  invented 
by  the  A'jbe  liui-hon,  in  whii.h  the  principle  of 
double  refiiii  tion  is  iipplii',!  to  niicii)nii-triail  meas- 
un'nieiit.     Si  e  I)iu  lu.K  I;i:Ki:Ai- [  li>N  .Mlciin.\iKTi:it. 

Friam-splie-rom'e-ter.  An  iustniment  invent- 
ed by  l>r,  Meycrslein  of  (.Hit tinmen,  for  nseertnininft 
the  curvatine  of  n  sjilierc  or  the  di'viatiiin  nf  the  sur- 
fiK-e  of  any  olijci:t  from  a  plane.  See  I'oggendorf 
Ann.,  Vol.  126,  p.  fi^y. 

PiitCb.  An  eel-s]iear  with  several  prfmpw, 
Plitcta'eL  {Fonjiifj.)  The  punch  employed  by 
horse-uhoci^  for  pnnching  out  or  enlarging  the  nail- 
hok'9  in  a  lior-^cnhot-.  Also  l)eing  tei[i|K)i-arily  in- 
Bi-rted  into  a  iiiiil-lioU^  in  the  !ihu<>,  it  forms  a  means 
of  handling  the  hitter. 
Prl  va-teer'.   (/>,w/.)    A  vessel  belonging  to 

firivato  parties  sailing  with  a  license  (h-tler  of  inan]iit') 
rom  one  belligerent  party  to  prey  njfoii  the  enemy's 
ships.  The  pruetii-e  originated  at  the  eud  of  the  six- 
twnth  century  in  the  war  I)etMeen  Spain  and  the 
revolted  Netherlands.  Privaleering  is  a  sort  of 
authorized  piniev.  Of  late  it  has  U-en  ditticult  to 
asct'ilJiin  the  distin.  tion  lietween  the  two. 

FrWy.  In  iilintifit  all  cities  of  the  world,  nntil 
a  conijiaratively  ici  ent  date,  all  kinds  of  tilth  weiv 
thrown  into  lln-  public  streeta.  This  was  forhiddeti 
in  i'aris  by  an  ordiuitiice  in  1^95.  It  was  ]irac- 
ticed  till  1750  in  Kdinlmrgh.  Three  eenturies  since 
the  royal  residences  nf  Spain  were  destitute  of  priv- 
ies, while  the  circumnavigjitons  found  them  amoDg 
the  Maories  of  New  Zealand,  the  antipodes. 

Iaws  ordering  that  every  house  in  Pans  should 
be  furnished  with  a  privy  were  pasai-d  in  1513,  1533, 
1C97,  and  1700.  A  non -compliance  was  rendered 
penal.  In  other  cities  of  France  the  same  regula- 
tions were  made. 

Priae-bolt.  (Oritnancf.)  A  bolt  jirojerting  from 
a  niortar-lied,  under  whieh  a  handspike  i.s  inserted  in 
maneuvering.    A  rumiiii^-up  boll  or  Irari-rxing-bolt. 

Proa.  (i'cKvl.)  a.  A  narrow  canoe,  thirty  feet 
long  and  three  feet  wide,  used  by  the  natives  of  the 
Ladi-one  Islands.  The  stem  and  stem  are  similar, 
the  l>oat  sailing  either  way.  The  lee  side  is  flat,  so 
that  the  canoe  rtiscmbles  half  of  a  vessel  divided 


vertically  in  the  line  of  the  keel.  Extending  to  lee- 
ward is  an  outriggiT,  consisting  nf  a  frame  at  the 
end  of  which  is  a  Hoating  canoe-fihaited  timber, 
which  prevents  the  crank  and  narrow  caooe  from 
ujisetting. 

-  Ii.  A  Maltiyan  boat  proptdled  by  sails  and  oara. 

Pro'bang.  1.  (Veterinary.)  An  instrument  for 
ivmoving  a  root,  apple,  or  other  object  which  has 
lodgi^d  in  the  esophagus.  When  the  piece  so  presses 
ujion  the  trachea  as  to  obstruct  bix-athing,  the  case 
is  critical,  and  the  ]>n)hang  is  useil  to  f(in.'e  it  down 
inUi  the  stuinaeh  or  impale  it,  and  thus  atford  means 
for  extr.icting  it. 

A  tube  of  leather,  even  a  hlark-snake  cart-whip, 
may  answer.  Proliangs  are  made  hollow  with  sti- 
lettos, and  have  an  enlarged  head,  so  as  not  to  pass 
the  object.  They  are  also  used  on  hoven  cattle  to 
facilitate  the  esiajie  of  gas  resulting  from  the  fer- 
nientatiun  of  the  food,  or  to  relieve  the  stomach 
of  a  ]iart  of  the  food.  In  such  a  case  it  is  a  kind 
of  trocar. 

An  enema  apparatus  (;>,  Fig,  3965),  for  injecting 
a  diluent  and  withdmwing  the  fluid  contents  of  the 
launch,  is  the  preferable  instrument  in  distension 
l.y  gas. 

2.  (Stiryica!.)  A  slender  whalelxjne  rod  with  a 
piece  of  sjmnge  on  one  end,  for  pushing  down  into 
the  stomach  bodies  which  may  have  lodged  in  the 
I'Miiiliagiis,  Sometimes  the  other  end  is  provided 
witli  a  silver  Ixisket  on  a  hinge,  by  which  bodies  so 
lotl^zftl  may  he  drawn  out. 

The  .siKmg>-,  actiitg  as  a  porU-micJie,  may  be  ."sat- 
umti'd  with  c.iustic  ur medicaments,  whicli  may  thus 
be  ap]i]ied  to  the  part  iillceted. 


■Probfi  and  ft-oftanfn. 

}  k,  pro  ban  (t»  with  l¥ory  or  rponec  end*. 
I  in  N,  jointed  probaugs  for  the  pocket. 
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0  la  Buck's  upoDge-holder,  with  ja.m. 

q  porte-mtehi  to  carry  Hat,  a  iipoDg«,  or  other  tent  lato  a 
woand. 

Probe.  A  surgical  iiistrunient,  usually  made  of 
silver  wire,  having  a  rounded  end,  and  introduced 
iuto  wouuds  in  exploring  for  Iwlls,  etc, 

Tliei-e  are  alao  (irobea  to  exijlore  the  iittrine  cav- 
ity, the  ducta  tnekrymalis,  etc.  Acconiiiig  to  their 
use  their  uomciiclature  varif-s  as  btil/et,  uterine,  or 
eye  probe.  Some  are  provided  with  a  Ri-oove  run- 
ning to  their  points,  I'ur  the  purpose  of  directing 
knives  in  making  incisions,  and  are  then  called 
d  ireclor-probcs. 

d  ta  TieniBD's  probe,  with  ejra  for  IntroduciDg  lint  Into  a 
wound. 
tin*  bullet-woop. 

/U  Hoiea'i  bulluC-^xtnetor,  with  three  prchoosilv  claw*. 
TiGmeo'i  flexible  rcckiiig-probe. 
it  >  bur- head  bullet-probe,  which  will  iDcelTD  a  mark  Croiii 
lead  la  ita  psch. 

1  U  &  bu  I  let-forceps. 

The  porrrl&lD  probe  for  the  dixcoTcry  and  removal  of  leaulen 
balU  lodged  la  the  body  was  dcTiwd  bjr  Neluton  It  hat  at 
Its  estreniitf  a  Bmall  rus:oiu  or  wriiiliii'd  poreelida  ball,  whlcb 
becomes  blackened  In  contict  wtili  a  leaden  bullet. 

FroboB  of  irou  were  found  in  fompeli,  In  the  Vie.  CanEularin, 
In  a  dwelllnji,  the  auppo-ied  fonncr  residence  nf  a  lurgcon.  Spat- 
Dial,  caiiting-lronB,  forceps,  ni'dllei,  catheters,  and  lancets  In 
iroD  and  copper  or  bronie,  were  also  fouud  there  by  Dr.  Sa- 
venko  ofSt.  I'oteraburg,  1819. 

The  electrical  probe-of  M.  Tronvi  conilits  of  two  pointed 

tig.  3963. 


Trour/'i  EUclrie  Probe. 

iteel  wirw  pn>}ectlnK  about  four  Inches  from  an  Ivory  handle. 
They  are  surrounded  near  their  points  by  a  tube  of  Tulcanite 
InclMod  in  a  slotted  tube  of  lionnan  nllrer,  and  may  be  moTcd 
sliKhlly  forward  so  as  to  prqiect  be>ond  this  by  mcAns  of  a 
button  to  wbkh  Ihey  are  connected,  eliding  In  the  slot.  Tbe 


otherends  of  the  wire  are  connecled  wt*-h  tbe  tennioals  of  a 
galTUoic  battery,  funuins  an  open  circuit.  The  batlery  U 
formed  of  a  line  and  carbon  elumcnt,  inclofed  in  a  cafe  of 
hardened  india-rubber  hermeticnlty  teated,  the  exciting  liquid 
being  bisulphide  of  mercury.  Kor  use,  tlie  probe  Li  pushed  into 
the  wound  until  a  reslslance  is  encountered  which  in  the  Judg- 
ment of  tUe  operator  may  be  the  bullet.  The  pointx  are  then 
protruded  and  the  insCrunient  turniHl  about,  if  ncccsFsryi  until 
both  points  touch  the  object,  when,  If  it  be  the  bullet  cougbt, 
the  circuit  Is  completed  by  metnlllc  ccntact,  actuating  the 
armature  of  an  electro-magnet  and  causiifg  it  to  ring  a  bell. 

A  pair  of  forceps  for  extracting  the  tiiii  are  (InillBrly  con- 
nected to  the  terminals  of  tbe  battery.  The  Bgure  shows  the 
probe,  terminuls,  electro-magnet,  bell,  positive  and  negative 
platen  of  the  battery,  foreeps  The  lower  Bgure  lllustrales  the 
action  of  the  points :  when  both  points  touch  the  ball  the  cir- 
cuit is  closed. 

Probe-syr'inge.  c,  Fig.  3965,  represeuts  a  syr- 
inge, the  nozzle  of  which  is  no  larger  than  an  eye- 
probe.     Used  to  throw  injections  into  the  na.sal 

UHCt. 

Pro>ceI1aB.  {Olass-making.)  A  glass- maker's 
tool.    See  FucEi-LAB. 

Fro'che-am'e-ter.  An  instrument  for  register- 
ing the  revolutions  of  a  carriage-wheel.  An  Odom- 
ETFR  (whicli  see). 

Pro'file.  1.  (Joinery.) 
ofmoldings,  or 
of  any  other 
parts,  as  shown 
by  a  section 
through  them. 

2.  (Engi- 
neering.) A 
vertical  sec- 
tion through 
a  work  or  sec- 
tion of  coun- 
try to  show  the  elevations  and  depressions. 

In  fmiification,  it  is  perpendicular  to  the  face 
of  the  work.    See  illustratiou  of  Intrenchment. 

A  profile  is  a  light  wooden  frame  set  up  to  guide 
workmen  in  throwing  up  a  pampet 

In  railroading,  a.  profile  is  a  vertical  section  of  the 
country  traversed,  showing  the  hills  and  hollows, 
and  enabling  the  cuttings  and  embankments  to  be  so 
adjusted  that  the  earth  of  one  will  furnish  material 
for  the  other. 

The  scale  of  vertical  proportion  of  working  draw- 
ings is  generally  ten  times  that  of  the  horizontal. 


The  outline  of  a  seiies 
Fig.  88ff7. 


PfofiUt  of  MoldlvgM. 
a,  Uata.  b.  Wall  coping. 


fVoWe      Parijie  Rw'lwmy  { fteiaHm  «f  VtlUcal  to  Haiieontal  S»ie, 


Pro'file-oiit'ter.  {tVood-worhing.)  The  cat- 
ting-knifn,  iisnally  made  up  of  sections  which  cor- 
respond to  parts  of  a  pven  pattern  of  molding,  and 
by  which  molding  is  cut  in  a  machine.  See  Mold- 
ing ;  MOLDIKO-MACHINR. 

Pro'file-pa'per.    Paper  ruled  with  horizontal 


and  vertical  lines  for  drawing  profiles  of  railway 
surveys,  fortifications,  or  other  engineering  works. 

Pro'fil-lng-^a-chlne'.  One  by  which  an  ob- 
ject of  a  given  contour  or  outline  may  be  duplicated  ; 
or  one  by  whirh  a  given  profile  may  be  given  to  a 
piece  by  adequate  manipulation  of  the  parts,  in  the 
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absence  of  the  pattern  which  forms  an  automatic 
guide  for  the  tool.    1q  tlie  I'ormer  case,  the  machine 

nc.3969. 


Pn^filing-Madiiiu, 


is  uaed  for  duplicating 
templets,  gages,  and 
patterns,  now  so  much 
used  in  making  vari- 
ous machinen,  a  great 
number  to  an  exact 
"\size  and  proportion,  to 
A  be  afterwara  assem- 
bled. Loconiotivpj, 
sewing-machines,  dre- 


arms,  watchen,  and  many  other  articles  an;  thus 
made.  (See  AsaEMBMSo.)  TUe  machine  shown  in 
Fig.  3969  partakes  of  some  of  the  chanicteristies  of 
the  Carvi.vG'UACHINE  (which  see),  and  also  of  the 
Lathe  for  turning  InnKouLAR  FoRUtf  (which  see). 
In  each  ca.se  the  principle  of  action  is  that  of  two 
corresponding  mandrels  moving  in  concert,  one  hav- 
ing a  pin  which  traverses  the  outline  of  the  object 
to  be  copied,  and  the  other  having  a  cutter  which 
move^  around  the  objf^ct  to  bo  cut  in  a  path  corre- 
spondiuK  to  that  of  the  pin  which  is  guided  in  con- 
tact with  tlie  edge  of  the  pattern. 

In  the  instance  iUustmted,  the  pin  a  is  on  the 
mandrel  c,  and  the  cutter  b  on  the  mandrel  d  ;  these 


are  giinred  together  and  rotated,  the  pin  n  being 
kept  in  contact  with  the  pattern  «,  while  the  cutter 
is  rotated  in  contact  with  thft  work  /  in  and  out  and 
around  as  the  contour  of  the  pattern  may  govern  the 
pin. 

Pro-jec'tll«.  A  missile,  or  package  containing  a 
number  of  missiles,  projected  from  a  gun  by  the  ex- 
pansive force  of  air,  gas,  or  steam ;  conmioiily  the 
gases  generated  by  the  ignition  of  gunpowder.  See 
the  following  under  tlieir  appropriate  heads ;  — 

Amnianiilon. 
Aiigel-«hot. 
Arrow. 


Ball-cartrid^. 

Barrel-iboU 

Bar-ibok 

Bolt. 

Bomb. 

Bomb  Tor  klUlng  trhalrci. 

Bomb-laocB. 

BucluhoL 

Bullei. 

Caiiiater.«hol. 

CaDDon-ball. 

Carcmu. 

Urlridgc. 

Chaln-chot. 
Chug*. 
CroHbar.iibot. 
Double- hndcd  ibot. 
Expand  inK-ball. 
Ex  plosive- Mil. 
FlrebBll. 
Orape-thot. 
Qrcnada. 


OuD-barpoon. 
JIaiid.STeiwde. 
lldrpooD. 
iDcendlarr-rhdl. 
lAngral. 
Ligtatball. 
Minle-ball. 
Nail-ban. 

Panrhate  IlKbt-ball. 
PercuMlon  -chrll . 
Rocket. 

Korket-bai'poan. 

KouDd-ahot. 

Sabot. 

8uid-chot. 

Segment-ibeU. 

Bb«U. 

Shot 

BhrmpDel. 

Blug, 

Bmoke-ball. 
Spheilcal  nre-ahot. 
Sub-tali b«r  prrjcctllc. 
TIer-ibot. 
Torpedo. 
Traudle-afaot. 


Bee  alw  Pama,  Shot,  Fnt,  Wadi>i»«,  Picxura,  Pxacui- 
■los-CAP,  CBABGEa,  and  the  otber  accMsorio. 

The  number  of  projectilu  used  In  the  Crltoean  irar,  be  com- 
piled from  oflltlil  data,  !■  aa  foltows:  Frrnrb, 29,460^;  Kof- 
lUh,  16,000,000;  Pirdmontew,  60,000;  Turk*,  SOtW;  NaTal 
force.  (Allied),  85.000 ;  Ruedan,  46,000,000.  Total,  8S ,685,368. 

Killed  and  wouoded  by  there  prajntilea:  Freoch,  60.^36; 
EnKllfh,  21,088;  Piedmonteae,  188;  Turks  1^;  Naral  foraa 
(Allied),  2,000 ;  Rusniaa,  100,000    Toral,  175,067. 
.  One  pr<^tl1e  In  612  did  execution,  upon  the  mppoidtlea 
that  DO  two  prqjeetilei  iLruck  one  penon. 

Fig.  8970  la  a  dUgnm  ahonlng  the  prrfontlDK  and  prM- 
tratlng  power,  at  nrlous  distaores,  of  Palllwr  prttJcctUet,  flted 
from  the  ktvIcc  rifled  munle-loadiDft  gunf,  with  battenof 
charKM  of  pebble  powdar.  Each  target,  ^presenting  In  rwirt- 
Ing  power  a  certain  e1a»«  of  Tewel.  l«  rappoeed  to  be  at  the 
norniaJ  dlitance  of  200  yarda  from  the  fpin,  eicept  where  the 
npge  at  which  the  pi^ctlle  would  perforate  mch  a  target  1* 
exprenl;  itated-  Thus  the  diagram  ahowi  that  a  tat^et  ron- 
aiatlng  of  h  It-inch  plate,  barked  by  18  lm.hc«  of  timber,  and 
a  l)-iDch  Iron  fkin,  would  be  perforated  at  SCO  yardi  bj  liie 
12-lnch  SC-ton  gun  ;  whereaa  the  Palllaer  prqjectUca  And  from 
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the  ll-iBch  25-bMi  gun  would  onl;  pmetnto  to  »  depth  oC  16 
lochM  Into  the  nme  target  mt  200  /uda> 
The  might!  of  fftua  uid  force  of  impttet  ara  exptMMil  In 
toni  of  S^HD  poniult.  The  flgum  under  taeb  gaa  an 
mpeetlTOlj :  — 

Weight  of  po«d«r.  Dfunet«r  of  bore. 

nrrightirfbkU.  Weight  of  guD. 

Tb«  flgora  oppoMtn  the  holM  throngh  the  target*  mn  the 
rtlnhwrni  lu  yftrdH  Up  to  which  the  shot  made  a  clean  breach. 

The  power  of  rHLstance  of  each  target  !■  given  Iwmedlatel; 
oTer  it ;  thu*  A  217  meaoi  that  It  would  leqnln  an  enerpr  of 
217  foot  ton*  per  tneh  of  the  shot's  elreatdferKioe  to  Mrftnte 
elau  A.  All  proJeetllM  are  — """^  to  strike  patpCDdlmilarlj 
to  the  &ea  of  the  target.  | 

The  Igane  beneath  the  eimor  sie  the  tUekneesas  of  the  ! 
ptatlngi  McUng,  and  lUo. 

Pro-jeo'tlon.  {Drawing.)  The  repreaentatioii 
on  a  plaue  surface  of  the  parts  of  an  object. 

The  gnomonic  projection.  The  eye  is  placed  in 
the  center  of  the  sphete. 

The  orlhographtc  projection.  The  eye  is  supposed 
to  be  at  an  infinite  aistance. 

The  ^enograpkie  projection.  The  eye  is  placed  on 
the  surface  of  the  sphere. 

The  isometric  projection.  The  projections  of  three 
equal  lines  parallel  respectinly  to  utree  rectangular 
axes  am  equal  to  one  another. 

The  ptrspfxtive  projection.  Represented  on  the 
pentpectire  plan. 

PTO-lap'aiu-in'stni-meata.  a.  Instruments 
used  to  correct  or  prerent  the  falling  of  the  womK 
See  Pessary  ;  Abdominal  Bandaob,  etc 

b.  To  prevent  the  falling  of  the  anus  ;  a  trap-like 
appliance,  consisting  of  a  pelvic  band  to  which  ia 
fastened  a  spring  running  down  the  spine  and  end- 
ing in  an  ivory  pad  resting  on  and  supporting  the 
anus.    See  also  Suppositokt  ;  Pile-sdppoeteii. 

Pro-longe'.  {Ordiuttux.)  A  rope  used  to  dr^  a 
gun-carriage  without  the  Umber  in  maneuveriug 
when  it  is  required  to  move  in  a  narrow  track,  or  in 
retiring  (Iring  along  a  street  or  through  a  de&la.  It 
has  a  hook  at  one  end  and  a  ring  at  tne  other, 

Pro-me'tlie-aiL  A  device  for  striking  light, 
iTonsisting  of  matches  tipped  snccessively  with  melt- 
ed aulphnr  and  then  with  chlorate  of  potash  to  in- 
llame  them.  They  are  dippi'd  in  a  bottle  of  sulphuric 
acid.    See  Liorti HQ-devices. 

Prongs  In  a  mochanical  sense  this  is  eqaivalent 
to  a  a  e/aw,  a  toaUi,  as  the  relation  may  require 
or  suggest. 

Prong-obnok.  A  burnishing  chuck  with  a  steel 
prong. 

Prool  1.  (Printing.}  A  trial  impression  from 
a  fonn  for  examination  by  the  re.uler  and  comparison 
with  the  copy.    {Firit  proof.)  " 

After  eorroetioa  a  second  proof  is  taken  for  the 
author.    {Glean  proof. ) 

The  corrections  and  alterations  haviag  been  at- 
tended to,  a  third  proof  (the  renae)  is  had,  to  see 
that  the  alterations  hare  been  correctly  made. 

A  press-proof  is  a  final  one  to  settle  the  maifpna, 
ugnatures,  etc. 

2.  {Bngmving.)   n.  An  imprension  taken  from  a 
steel  or  copp:u-  plate  in  the  conrse  of  its  execution  I 
to  determine  its  forwardness.  { 

6.  A  eoitnfer-proqf  is  an  imprrasioii  taken  from  a ' 
newly  printed  pi-oof,  to  obtain  a  copy  from  an  en-  i 
graved  plate  similar  to  the  latter  and  not  in  reverse.  | 

e.  An  early  impression  of  a  completed  plate  before 
the  printing  of  the  regular  edition. 

8.  (Spirita.)   A  mixture  of  equal  weights  of  abao- ! 
lute  alcohol  and  water.  Its  ^lecific  gravity  is  0.917.  ; 
The  ordinary  proof-spirit  of  commerce  is  0.920  at 
60'  Fah. 

The  name  is  derived  from  the  gunpowder-proof. 
Spirit  was  poured  over  gunpowder  and  the  vapor 


inflaioed.  If  it  fired  the  gnnpowder,  it  was  over 
proof.  IF  it  damped  the  powder,  so  that  the  spirit 
barat  without  igniting  the  powder,  it  was  muter 
proof.  The  weakest  s^nrit  capable  of  iiring  gunpow- 
der was  the  proof -sjiint  of  pharmacy,  specinc  gravity 
0.920. 

4.  (Ord»nnce.)  The  tests  are  by  hydraulic  press- 
ure and  by  firing  charges. 

The  proof  charge  is  much  heavier  than  the  service 
charge,  and  is  repeated,  close  examination  being 
made  for  flaws  and  crevices. 

The  proof  by  water  is  under  a  heavy  pressnre ;  the 
bore  being  wiped  dry,  the  surface  is  exauiiiied  by  a 
mirror  to  detect  the  exudation  of  moiKture  from 
crevices  or  honeycomb. 

5.  (Small-arms.)  The  barrels  are  loaded  with  a 
heavy  charge,  laid  on  a  massive  table  in  the  iiroviiu[- 
room,  and  Hred  by  mi>an8  of  a  train  of  nowder,  the 
tiolls  being  received  in  a  aand-bank.  This  is  re- 
peated. 

The  proving  of  gnn-barreUi  at  Illon  it  thus  uerlbriued :  Ibr^ 
barrels  arc  loaded  at  a  time,  with  280  grains  of  powder  and  GOO 
grains  of  lead  in  each,  and  arranf^ed  In  a  nnaU  room,  to  be  all 
discharged  at  onee ;  they  are  plaired  In  position,  wedgvd,  and 
held  down  by  a  heary  beam ;  a  train  nf  powder  !■  then  laid  to 
all  the  taurh-nolcs,  the  workmen  leare  the  room ,  and  all  Is  roadj ; 
the  double  doors  haTing  been  clofed,  the  tester  strike*  with  a 
liammer  a  small  rod  of  Iron  protmding  tbroagh  the  wooden 
partition  :  the  rod  is  driven  Into  a  percnssion-cap  at  the  end  <rf 
the  tiaJo  of  powder,  and  the  explosion  of  the  charges  In  all  the 
rlHes  Immedtalelj  occur*.  The  Talue  of  this  test  is  rtrj  great, 
the  ordinary  charge  being  TO  grains  of  lead.  The  barrels  are 
afterward  tested  with  IGO  grains  of  powder,  to  see  if  they  bava 
been  strained  by  the  first  lest. 

8words  am  proved  by  bending  them  and  scdng  If  they  re- 
some  their  original  shape,  and  t>j  striking  them  flatwise  over  a 
enrved  bkMk  M'haid  wood. 

6.  (Ounpotudar.)  a.  Ordijiarjf  proof  of  povder  ; 
one  ounce  with  %  24-ponnd  ball.  Tlie  mean  range 
of  new,  proved  at  any  one  time,  mast  not  be  less 
than  250  vards ;  but  Done  ranging  below  225  yards 

is  receiven. 

Powder  in  magazines  that  does  not  range  over  180 
yards  is  hehl  to  be  unserviceable. 

Good  powder  averages  from  280  to  300  yards  ;^ 
mall  grain,  from  800  to  320  vards. 

6.  A  proof  of  blasting-powaer  is,  that  two  ounces 
being  fired  in  an  8-iucli  mortar,  elevated  at  au  angle 
of  45°,  shall  throw  a  ball  of  68  pounds  to  a  distuncc 
of  240  feet. 

Another  test  is,  that  two  ounces  of  powder  in  the 
epTOuvette  gun  (weight,  86}  ponnds;  bore,  27.0 
inches  long  and  1|  inches  diameter)  shall  give  a 

recoil  of  2lr. 

7.  (Sugar-manitfacttire.)  The  test  by  which  a 
sngar-boiler  judges  of  the  condition  of  the  condensed 
sirup. 

The  pmnt  au  Jiltt,  or  string  (est,  eonslsla  In  taking  a  diop 
of  ulrnp  between  the  finger  and  thumb  and  tbea  KpaiaHiig. 
The  eondltioD  required  la  that  the  strap  vUl  allow  Itself  to  M 
dnwn  Into  an  attenuate  thread. 

Thevnwos  au  cTodttl,or  Aesi  tfsi,  liwhen  the  thread  breaks 
and  curls  up  into  a  little  hook.  Thte  Is  divided  into  the  trotkti 
le^.  Of  wrak,  and  the  erarMn/ort,  or  sfroHg,  acmrding  to  the 
enena  of  the  action  in  fbnning  the  hook 

The  prtur*  au  toujfti,  or  bubble  ttU,  b  obtained  by  taking  a 
portion  of  rirup  In  a  pertbrated  skimmer  and  blowing  ftam 
below  upward  so  as  to  make  a  bubble  of  Hrup.  The  abnn- 
dapce  and  i-ise  of  Uie  babble  determine  whether  It  be  umJfU 
Unfr  or  touffii/ort.  It  indicates  a  condition  Ht  for  making 
candy. 

The  prf.ivt  au  raintr,  or  e<U«  pfoof.  Is  by  dipi^Dg  the  wetted 
linger  In  oirup  and  then  in  rold  water,  taking  up  a  rase,  or 
tAtaUi,  of  sirup,  whose  behavior  when  rolled  into  a  ball  and 
thrown  upon  the  floor  determines  the  claMrtftcatkin,  as  follows: 
If  prtit  eaitfr  Is  when  the  ball  of  sugar  roiled  ftom  the  flo^  it 
cracked  open  bv  throwing  It  on  the  ground  ;  U  grand  raitu  Is 
when  the  ball  (lies  to  pieces  under  the  same  clreurostanres ; 
U  rait**  lur  It  doifl  Is  when  the  envelope  of  sustr  on  the 
flnicer  reftes  to  roll,  but  breaks  up  as  It  Is  removed. 

M.  Rtyen  baa  giveo  precision  to  these  tests  by  desrrlblng 
thslr  iMpecdTe  lempecatntes  and  dansllr. 
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Tests. 


FUBt  

Crocbut  Itfger  

Crochet  fort  

Souffle  |C|!^T  

Souffle  fort  

O^iiara  potlt  

Cnlsiie  )(r3nil  

CtUBMi  ear  le  doigt. 


TBtDpcra- 

ture,  Yab. 

100  pjiti  con- 
tain  — 

Sugmr. 

Wat'r. 

2B.2 

65 

15 

230.9 

87 

13 

88 

12 

•mn 

9(1 

10 

249.8 

92 

8 

2516 

92.7 

7.3 

2U3.3 

957 

4.3 

270.6 

9iJ.6 

8.6 

8.  (Proof  of  Strcnjfh.)     See   Dykahohktkr  ; 

TESriNa-.MACIIIN"K. 

9.  IroD  axles  are  proved  by  allowing  them  to  fall 
from  a  certain  liiglit  iiiHin  two  blocks  of  cast-iron, 
or  by  letting  a  weight  fall  tipou  them  from  a  certaiii 
bight. 

Proof-house.  A  house  fitted  up  for  proviiig 
barrels  of  fire-arms.  They  are  extra  heavily  charged, 
laid  on  a  bench,  primed,  and  iirM  by  a  train  of  pow- 
der into  a  bauk  of  sand.  The  aveiiige  loss  in  Eng- 
land is  four  per  cent  on  600,000  barrels  annuallv. 
A  second  proving  takes  plni'e  when  the  pieiie  is  reatly 
for  a!)stmbling. 

Proof-plug.  A  plug  screwed  temporarily  into 
the  brew.h  of  a  gun-l>arrel  to  be  proved. 

Proof-sheet  {PritUing.)  An  impression  taken 
for  the  use  of  the  coirector  or  author  after  all  errors 
noted  have  hcpn  corrected. 

Froof-staS  A  metallic  straiglit-edge  by  which 
a  wooden  sttill'  is  tcsteil  and  coi'rected,  e,  g.  the  red 
staff  used  by  millei-s  to  dc;tei;t  irregularities  in  the  face 
of  a  millstone.  The  striiight-edge,  being  i-eddened  with 
ocher,  is  passed  over  the  face  of  the  millstone,  and 
the  elevated  [wints  become  colored  in  consequence. 

Proof-rStick.  {Su-jar- making.)  A  stick  with 
which  a  small  untintity  of  sirup  is  lifted  from  the 
open  pan  or  the  vacuum- 
jian  to  judge,  by  the  ra- 
[lidity  and  diameter  of 
its  crystallization,  the 
condition  of  the  contents 
of  the  pan.  SeePuooF,  7. 

Prop.  {Vehicle.)  A 
stem  fastened  to  the  car- 
riage bow  for  the  attach- 
ment of  the  stretcher- 
piece,  known  aa  the 
prop-joint,  and  upon 
which  the  bows  rust 
when  down. 

In  the  example,  the 
inner  plate  hns  a  square, 
tubular,  projecting  sock- 
et, which  receives  the  screw-shank  of  tlie  prop.  An 
outer  collar  lit.s  on  the  square  socket,  and  on  a  aquare 
portion  of  the  prop,  so  that  the  latter  cannot  rotate. 
Prop'a-gat'lng-boz.    A  box  in  which  a  cutting 
is  placed  to  germinate. 


Mg.  3971 


fig  SBT3- 


glass.    A  hanil-glass  to  cover  small  plants^ 


In  the  example,  it  is 
one  of  a  series  of  bDxes 
having  shits  down 
their  sides  in  order 
that  n  grape-vine,  for 
instance,  may  be  laid 
along  the  row  of  boxes 
and  layers,  obtaining 
plants  by  the  striking 
of  roots  at  the  Joints 
of  the  vine. 

Prop'a-gat'lng- 


,PTO-peller.  A  means  for  the  propulsion  of  ves- 
sels.   I'he  varieties  may  be  classed  as  follows  :  — 

1.  Piiddle-wheels. 

A.  On  horizontal  shaft  or  shafts. 

a.  Fixed  paddles. 

b.  Feathering  paddles. 

a'.  Turning  on  hoiizontal  axes. 
b'.  Turning  on  radial  axes, 
c  ^>lidiug  paddles  ;   moving  toward  and 
from  the  paddle-wheel  shaft. 

d.  Paddles  attitched  to  traversing  chains. 

e.  Paddles  attached  to  cranks. 
/.  (.Collapsing  {taddles. 

g.  Paddles  in  reciprocating  frames. 

h.  Sculling  paddles. 
1.  Cycloidal  paddles. 

S.  On  vertical  shaft. 

2.  Hydraulic  propeller. 

3.  Screw-prtopeller,  7.  Rack  an^  pinion  propeller. 

4.  Kope- tract  ion.     8,  Wave-power  pi-opulbion. 

5.  Spike-wheel.       9.  Oars. 

6.  Pole-propeller.   10.  Sails. 

The  t>oata  b;  which  the  Roman  nrny  nDiler  CUudlaa  Codex 
were  truisported  into  Sicily  "ere  propelled  by  "heelB  movrd 
by  oxcD.  The  gubstltuUoa  of  psdJlt^  for  oats  ia  mcntioocd  in 
nuDT  old  miiitarj  treatiMS.  Tbomafl  SaTerj',  In  EnglaDil,  ob- 
tained a  patent,  In  1696,  for  a  paddle-wheel  on  earb  side  of  a 
■hip,  to  be  turned  bv  meani>  of  a  capstan. 

In  the  "  Vitravla  'de  ArchitccUira,"  folio,  Como,  1621,  there 
lit  an  engnrlng  of  a  lai^  *i»fc1  propelled  by  paddlen  worfcHl 
by  animal  power.  A  pen-and-ink  sketch  on  an  Italian  mittiu- 
Bcrlpt  of  the  flfteenth  century,  preserred  In  the  BritUh  IId- 
■eum,  ahom  a  Teewl  propelled  by  a  pair  of  paddt^.n-hrelB  on  a 
shaft  rotated  by  ^riag  and  hand-power.  I'rom  161!:t  to  lti£S, 
ilx  patentH  were  grantvd  In  England  for  deTlces  purpneely  de- 
fcribuil  with  great  loo^encM,  for  eoneentmcnt,  but  which  appear 
to  luiTC  been  padJle-whoeti  ol  lome  kind. 

In  1690,  Papin  deacribeB  "  oan  fixed  to  an  axi»,^'  a  irfnion 
OD  the  latter  being  engaged  by  a  raek  on  the  piston. rod. 

In  1729,  Dr.  John  Allen  patented  the  hydraulic  propcllrr, 
forcing  water  through  the  stern  of  the  ablp  at  a  conTcnIent  dis- 
tani-o  under  water. 

In  1787,  Jonathan  IIulU  patented  a  Bteamboat  propelled  by 
a  paddte-wheel  nptern. 

In  1738,  Dariil  Kanifey  obtained  a  patent  In  EnKland  fbr  a 
mode  of  propuhion  of  reatela  by  the  force  of  water  ejected  by  a 
■team -pump. 

In  liSD,  Walt  fuggoitcd  the  spiral  oar  to  more  ratial-boats. 

Id  17S0,  the  present  arrangement  of  conncrting-rnd  crank 
and  fly-wheel  wa«  patented.  In  the  nme  year  the  Marqui*  de 
Jouffroj  worked  a  steamboat  140  feet  long  on  the  tfaone. 

In  1762,  Kumaey  propelled  a  freight-boat  on  the  Potomac  by 
means  of  the  hydraulic  propeller.  A  fteam-encloe  irorked  a 
vertical  pump  amidships  ;  the  water  waj<  drawn  in  mt  the  bow 
and  expelled  through  a  trunk  astern. 

Ta  1736,  Joseph  Bramali  patented  a  rotator?  engine  on  a  pro. 
peller-shHft. 

In  17B6,  Pitch  hod  a  steamboat  on  the  Delaware,  propelled 
by  paddle*  like  thojie  of  an  Indinn  rsnoe. 

In  1736,  BeiOainln  Franklin  and  Oliver  Emns  advocated  the 
hjdraulic  propeller,  receiving  the  water  forward  and  foiring  li 
out  astern 

In  1767,  Patrick  Miller  patented,  in  England,  paddle-wbcelf 

for  propulsion. 

In  1788,F)teh  ran  his  boat  by  means  of  reciprocating  paddlea- 
In  1788,  .Symington  had  a  steambont  on  the  lake  of  Daiswjn- 
ton,  propelled  by  an  engine  and  side  paddle-wheels. 

In  1789,  Symington  had  a  boat  on  the  Forth  and  Clyde 
Canal,  propelled  by  An  engine,  and  a  pair  of  padUle-whecls 
placed  amidshipM,  re^pei^tlvely  fore  and  aft  the  en^uc,  and 
working  In  a  trough  extending  from  stem  to  stero  of  the  boat, 
over  the  keel. 

In  17S9,  Oliver  Evans,  of  PhlladelphlA,  had  a  stera-wbeel 
■teamboat  which  navigated  the  Schuylkill. 

In  1795,  Lord  Stanhope  Invented  the  "duek-leet  pawldles," 
and  ran  a  boat  three  miles  an  hoar. 

In  1796  Fitch  had  a  steamboat  on  Collect  Fond,  New  York, 
propelled  uv  a  screw  astern, 

in  1803,  Symington's  double  boat,  "Charlotte  Dundas," 
was  propelled'  by  one  middle  paddle-wheel  abaft  the  engine 
and  woriclng  In  the  sp,ice  between  the  twin  boats. 

Fulton's  and  Bell's  steamboats  bad  sido  paddle-wbe«U,  as 
also  the  "  Savannah,"  1819,  "  Enterprise,"'  1825,  "  Orrat  Wart- 
em  "  and  "  Sirlus,"  1838.  The  "Great  BriUin,"  1M3,  hwl  a 
screw,  and  after  this  the  bctvw  heeame  common,    tee.  Padsu- 

WHBEL, 

The  term  propeUer  la  usually  applied  to  th«  longitudinal  re- 
volving shaft  with  vanes  or  wings,  and  more  apecUwally  known 
as  the  urew-propeUtr, 
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The  flrat  dm  of  tha  propeller  m  bj  Steven*,  of  Hoboken, 
who  oaed  ttrln-bUded  trrews  In  18(H.    See  Sckew-pkopkllu. 

Tbe  bUded  screw-propeller  wu  brought  forward  bjr  Ericiwon 
In  1836,  and  the  iplnl  Kr«w  io  the  dtaU-wiiod  «m  patented  bj 
F.  P.  Smith. 

CftptAin  Robert  F.  Stockton.  United  StatM  Nary,  and  Fran- 
f\»  B.  C^en,  of  New  Jeney.  oecame  interubtd  In  lirlcmon'i 
Invention,  and  the  propeller  Francis  B.  Ogden  wu  launched 
on  tbe  TbamM.aoil  made  trip*  M  nrlj  as  Hay  28,  1B3T.  Ad 
Iran  TMsel,  the  "  Robert  F.  Stockton,"  fitted  with  a  sercw-pro- 
pelter,  wu  launched  Into  the  Mersey,  July  T,  1B38.  She  wai 
the  second  screw-propeller  In  England,  as  the  Francis  U,  Og- 
den "  was  the  Drst.  She  crossed  to  tbe  United  States  the  next 
year,  reretved  an  American  reKlBt«r,  wa<  re-n«med  the  "  New 
Jeney,"  and  was  tbe  flrst  screw-propeller  (escepLing  the  small, 
twln-Krew  propeller  of  SCerensHn  American  waters  Ericsson's 
patent  wai  July  IS,  ISSO,  and  his  propeller  had  spiral  blades, 
the  preferable  form. 

Tbe  flrst  propeller  war-steamer  was  the  "Princeton," 
lanncbed  Into  tbe  Delaware. 

Francis  P.  Smith's  name  Is  Intimately  associated  with  the 
Introduction  of  tha  propeller.   UU  patent  is  dated  May  31, 

ng.887& 


Smith's  ProptOer. 

1836.  He  wu  tbe  flrst  to  make  It  a  conttDuooa  screw  and  to 
place  It  in  the  dead-wood.  Uis  Mrew  wu  attached  to  the 
<■  Aicbbnedes  "  In  1839. 

or  the  four  cigar  steamets  of  Meors.  Wlnans,  tbe  propeller 
of  the  flrst  was  placed  around  amllsblpe  ;  the  second,  beneath; 
tbe  third  Is  HiieA  for  trying  in  Tarions  podtlons ;  the  (burtb 
has  a  propeller  at  earh  end. 

In  lBt>3,  the  "  Far- East,"  a  propeller  with  two  Krewi,  waa 
iBDncbed  at  Mill  wall,  England. 

The  screw- nropeller  generally  consists  of  a  boss 
litted  upon  tne  end  of  a  propeller-shaft,  and  with 
two  or  more  blades  arranged  Bymmetrically  around 
it,  so  as  to  balance  each  other. 

The  pro)>e1)er  is  said  to  overhang  when  it  has  no 
after  beiinng  in  the  after  Htern-post  or  rudder-post 

The  pro{)i:ller  may  be  made  to  rise  out  of  the  water 
when  tiie  iship  i-t  under  canvas  alone.  In  thia  case 
it  is  detached  from  the  shaft  and  drawn  up  into  a 
aerew-well  in  the  stem  of  the  vessel. 

The  pilch  of  a  propeller-screw  is  the  length,  meas- 
nred  along  the  axis,  of  a  complete  turn. 

The  speed  of  the  projieller  means  the  pitch  multi- 
plied by  the  number  of  turns  in  a  unit  of  time  ;  or 
the  speed  may  be  stated  in  the  luiraber  of  revolutions 
of  the  propeller-shaft  per  minute,  where  pficA  does 
not  enter  into  the  computation. 

The  effective  area,  or  dltk,  of  a  screw-propeller  is 
mea-sured  in  a  thwartship  plane,  and  has  for  its  outer 
boundary  the  circle  swept  by  the  tips  of  the  blades, 
and  for  its  inner  boundary  the  outline  of  the  bosn. 

The  slip  of  a  propeller  is  the  difference  between 
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its  rate  of  progression,  the  length  of  its  pitch  to 
each  revolution,  and  the  actual  progress  of  the  ves- 
sel through  the  water. 

Screw-propellers  are  known  as  adjuMable,  unsJiip- 
fing,  auxiliary,  twin  or  double,  gaining. 

Woodcraft  introduced  the  increase-pitch  or  gain- 
ing-acrew  propeller ;  the  pitch  gradually  gaining 
from  the  Icadhig  to  the  following  edge. 

When  twin-screws  are  used,  one  screw  is  right- 
handed  and  the  other  left-fiajided,  so  that,  being 
turned  in  contrary  directions  in  driving  ahead,  they 
may  counteract  each  other's  tendencies  to  produce 
lateral  vibration. 

OriOth's  bad  a  hollow  ipbertcal  ball,  forming  an  enlarge- 
ment of  the  bub,  being  substituted  for  the  central  portion  of  the 
blades.    Tbo  bladed  taper  toward  the  oiLreuiitlea.    The  pitch 


Fi,-.  3975. 


FrapttUrs. 


Digitized  by 


Goo 


PROPELLEK. 


ISIO 


PROPELLER-WHEEL.  ' 


la  sltenblfl,  by  th«  rotnUon  of  each  Kraw  on  lU  item,  which  U 
ndUI  to  the  oiaJn  shaft. 

EriiMiou'4  blodM  wereOD  the  exterior  of  ■  cflloder. 

Jmmca  MonCffomer^'i  propeller  hu  ■  cylin<lricBl  rtm  unund 
the  outer  edges  of  thu  winpi,  to  prevent  radlsl  projection  of 
the  mter  aud  Mtrcusthon  the  wln^.    PiteatMl  April  12, 1859. 

A  (mg.  3d71)  itiowB  a  MCtion  of  a  three^Nked  res^el  with  a 
•crew- propeller.  To  dbKonnect  the  propeller  nhea  the  ship  It 
unilor  caaru,  tt  l)t  lifted  Into  a  hollow  trunk  m  coDStructed 
OTer  it  In  the  item  of  the  TeMel,  eallrely  out  of  the  water,  the 
outer  Krcvr-ibaft  fitting  Into  a  vertical  f^me  of  gun-metal 
'vhlcb  rlsei  along  with  It.  The  fcrew  a  It  dUconoectnd  either 
by  vlthdrawlDg  ttie  drlilng-shaft  b  out  of  a  socket  Id  the  screw- 
sh  ift,  or,  which  is  the  better  pluu,  by  fonnlDK  a  coupling  on 
the  end  of  the  dri Ting-shaft,  Into  whl^b  the  srrew-iihAft  flta  and 
adjusts  Itself  when  sllppe.1  down  between  the  guides  and  trunk. 
The  screw  is  then  retained  In  its  position  by  a  catch  pressed 
down  from  above  upon  the  gun-met^l  fyanie  supporting  the 
bearings,  »*  well  u  by  lia  own  weight.  The  screw  li  raised  Into 
or  through  the  trunk  by  pulleys  and  ropes  worked  by  acapstau, 
the  weight  of  the  wren  mid  Its  shafc  being  nopported  by  a  pawl 
and  rai^k  on  each  side  of  the  trunk,  la  tome  cases,  the  KTew 
la  only  capable  of  being  dlKconnecCed  from  the  engines,  and  left 
free  to  reTolve  by  the  action  of  the  water  upon  It,  from  the  mo- 
tion of  the  Teasel. 

Haudslay's  substitute  It  a  feathering  eontriTaocv,  applicable 
only  to  t«o-bl  uied  screws.  consUtlng  In  placing  the  bladea  In 
n  fore-and-afl  dlrcctlou,  no  that  they  may  lie  within  the  dead- 
wood  of  the  Tossel  and  present  little  or  no  prqiectlng  surface  to 
impode  her  progms  or  adect  her  steering.    See  tM;acw-Pao- 

PILLIl. 

Fowler's  atepring-pmpeller{  AFlg.  8975) ia a  tubmerged  wheel 
turning  on  aTertleal  sh.in,  »lth  pa  Idlea  which  are  feathered  by 
an  eccentric  cam,  In  such  m  knner  thit  the  paddles  shall  hare  a 
pushing  aod  drawing  action  nti  the  water  while  po^^ing  through 
thu  sector*  shown  by  dotl«d  llnea,  and  present  only  their  edgea 
to  the  wAlor  whl'e  paislnjc  the  points  a  a,  wtiich  may  be  called 
iLeid-polnU  ao  far  aa  their  Intluenre  in  the  propulsion  of  the 
ship  1*  concerned.  By  turning  the  cam-wheel,  which  la  done 
by  "  the  man  at  the  wheel  '  by  arimpleconoertlon,  the  ftftUier- 
ing  is  done  at  different  points,  and  the  ship  niay  be  backed  or 
turned  round  and  round  on  her  center  witliout  reverting;  the 
engine. 

A  propellec  of  thit  kiod  U  In  uae  in  one  of  the  new  torpedo- 
bo&ts  of  the  United  Sut«s  Nary. 

Hunter's  steering- propeller  C,  patented  I8'4.  la  similar  to 
the  Kowler  propeller  In  some  reapectJ<.  It  ban  two  wheels  on 
opposite  sideaof  the  atem-po^t,  reToUlngln  oppoeltedlrectiOQf. 
The  bUdeii  an  feathered  so  at  to  have  but  one  dead-point. 

llunter's  flah-tail  propeller  D  conslsta  of  tt  Hexibte  attach- 
ment to  a  post  a  at  the  stern  of  a  ship  The  propeller  Ti- 
brutes  Tmw  side  to  side  wiUi  the  revolution  of  the  engine. 
The  le:iTes  of  the  propeller  may  be  of  rubber  or  thin  metallic 
ptatea.  The  shape  the  prnpeller  nssunie*  while  In  motion  Is 
shown  at  e,  and  the  pressure  of  flrst'one  sMe  and  then  the  other 
oblkiuely  agiiust  the  water  eau«e*  the  Testcl  to  adrance. 

Fig  SSI6. 


The  hydraulic  propeller  to  often  prr^tcd  — bj  Allen,  in 
1T2S;  Hulls  1T37;  Ramsay,  1738;  Runuey,  ITSi ;  FiankUn 
and  Evans,  1T86  —  has  boen  lately  revived,  the  English  govern- 
ment vmitel  the  "  Waler-H'itch  '  being  propelled  by  a  ntmrj 
pump  taking  in  water  at  one  end  and  eipellinK  it  at  the  other. 
The  veatel  is  double-ended.  £  la  a  modified  form  of  thla  pro- 
peller, a  a  It  the  passage  by  which  the  water  enteia  and  leaTM 
the  pump-chamber. 

Fig.  3976  Bbow><  propellcn  with  paddles.  F  la  a  form  of  pro- 
peller whose  floats  are  carried  on  the  end*  of  levers,  which  lift 
them  out  oflhe  water  on  the  completion  of  their  stroke,  at  the 
same  time  dropping  into  the  water  the  corresponding  let  at  the 
other  end  of  the  compound  lever. 

O  H  are  forms  of  proprlleis  in  which  the  floats  are  onied 
on  endleos  chalua,  which  pats  over  wbeela  propelled  bjr  the 
engine. 

See  Browne'a  "  TreatlM  on  the  Screw-propeller,"  London, 
1SS7  ;  Burgh's  "  Modem  Screw  Propuiaion,''  London,  1860. 
See  under  the  following  beadi :  — 

Archlmodean-arrev  propeller. 
Auxiliary  screw. 


Duck 'a-fbot  propeller. 
Elastic  proi>eller. 
Bodleea-chBln  propeller. 
riah-Ull  prvpellrr. 
Hydraulic  propeller. 
Nautll  US-propeller. 
Oar. 

Oar-propeller. 
Paddle-wheel. 
Pole-propeller. 


Propeller^glDa. 
Propeller- wheel. 
Rick  and  pinion  prnpeUw. 
Rail  and  travcralng- wheel  pro- 
peller. 
RMiprocatIng  propeller. 
Rope- traction  propeller. 
Screw-propeller. 
Spike- wheel  propeller. 
Trarehng-beit  propel )v. 
Wave-power  propeller. 
WindmiU-pmpelier. 


Pro-peller-en'gine.  The  introduction  of  the 
RcrPw-projiell<:r  has  brought  into  use  a  new  class  of 
diginen  of  short  stroke,  a  number  being  ranged  in  a 
line  coincident  with  the  line  of  the  propeller-shafl. 
For  this  service  the  oscillating-cylinder  engine  is 
peculiarly  8day)ted.  Sec  Qscillatikg-cylikdei:  Kn- 

GINF.  ;  SCBEW-PIIUPELLEK  En'GIN'E. 

Pro-peller-^ump.  A  form  of  rotary  pump  in 
which  the  wheel  resembles  the  propeller-wheel  of 
the  marine  service.    It  is  driven  by  buid-ahafting 

tig.  son. 


57unr'»  ProprUrr-Ptttnp. 

and  gcnring  in  a  direction  to  grUher  the  water  and 
force  it  upward  in  the  vt^rtical  tube  ;  interior  radia] 
wingR  diiect  the  column  of  wat^r  upward  and  pre- 
vent  its  iicqniring  a  vortical  motion. 

Pro-pel'ler-wheeL  The  blades  are  sections  of 
spiral  flauge.s  winding  around  the  shaft  like  srrew- 
tnrea'l.<i.  The  rotation  of  the  shaft  causes  the  blades 
to  bear  obliquely  against  the  water,  and  prodnceH  s 
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PROTBACTOE. 


motion  of  the  vessel  in  the  direction  of  the  axis  of 
the  screw.  Generally  called  a  iwrew-propeller.  See 
PROPKLLEU  ;  SCREW-PROPELLEa, 

Prop-joint.  (Carriage.)  The  jointed  bar  which 
spreada  the  ben's  of  a  caUsh-top.  Its  ends  are  sock- 


ng.  8978. 


eted  upon  the  propa,  known  technically  as  top-propa. 
The  portions  A  are  attached  hy  welding  or  other- 
wise to  the  portion  S,  which  is  known  as  the  atub- 
joiiU. 

Pro-por'tlon-al  Com'pau-ea.  Thtainstrament 
is  used  for  copying  drawings  on  a  larger 
Fig  8979.  or  a  rednced  scale.  The  pivot  is  secured 
in  a  slide  which  is  a^ustable  in  the  slots 
of  the  le^  so  as  to  vary  in  any  required 
proportion  the  relative  distances  oi  the 
points  at  the  respective  ends.  The  are 
provided  with  marks  by  which  the  ratio 
of  proportion  of  the  respective  ends  may  be 
arranged  or  determined.  One  side  may  be 
graduated  in  powers  of  3  ;  another  in  an 
ascending  8erie.s,      \,  \,  \,       ^,  J,  \,  etc. 

A  pair  of  compUM,  ttaa  ■rma  of  which  mre  u 
1  to  81 wHI  deooM  approztmatelj  the  proportioa 
between  tlie  dluneter  and  circumference  of  a  tube, 
K>  tbat,  the  dtuaeter  bdnj^  meuBr«d  bj  Uw  shmter 
am,  ttaa  lonmr  irill  itenote  ttu  wUth  «f  tlw  atrip 
3~\  \  J  of  melal  nqolnd  to  produce  II, 

Fro-por'tloii-al  or  Prlmi^tlTa  Ra'- 

di<4.  {Oearing.)  If  the  line  of  centers 
connecting  the  centers  of  two  wheels  in 
gear  be  divided  into  two  parts,  propor- 
tioned to  the  number  of  teeth  in  the  re- 
spective wheels,  the  said  two  portions  will 
be  the  proportional  or  primitive  radii. 

The  tjtte  radius  of  a  wheel  is  the  distance 
from  the  center  to  the  circnmference. 
p___      Ihropnrtay.    A  transverse  water-tube 
if^^'l^.croasing  a  boLler-flne,  forming  a  passage 
patset.   for  the  water  and  increasing  the  mie-snr- 
face  by  the  exposure  of  its  exterior  sarface 
to  the  heated  cun-ent. 

The  most  notable  instance  of  the  use  of  prop- 
stays  is  in  the  Galloway  boiler,  which  has  tu$a 
crosaing  thn/icj.    See  Tubular  Boiler. 

Prop'y-laB'um.  {ArchUedure.)  A  portico  in 
front  of  a  gate  or  temple  doorway. 

Froft'o-pom'e-ter.  (irplxruTov,  countenance; 
fUrpov,  a  measure.)  An  instrument  for  measuring 
the  superficies  of  the  head  and  face,  thence  to  de- 
duce tiie  cubic  contents  of  the  cranium. 

Pro'te-an-fltona.  A  preparation  of  gi^-psnm,  re- 
sembling alalmstcr.  By  n  peculiar  proceits  the  gyp- 
Hum  is  made  to  a.ssume  a  semi-tmnslncent  appear- 
ance, anil  is  then  wrought  into  form  or  powoered 
and  pressed  into  a  mold.  It  is  then  oiled  or  var- 
nish^. 

Pro-teo'tlTe  Fa'per.  Paper  made  to  prevent 
tampering  with  the  printing  or  writing  subsequently 
put  upon  It.  A  means  of  preventing  or  detecting 
fraud.  Water-marks  are  made  in  paper  for  this  pur- 


Fig.  3880 


Protrattine-Bttel. 


pose.  Paper  is  also  made  with  distinguishing  marks, 
by  which  it  may  be  identified.  See  Sapety-paper. 
'  Pro-txact'iiig-bev'eL  A  plotting-instrument 
having  a  protracting 
sector  and  a  prolon- 
gation of  one  radins, 
which  forms  a  pile. 
In  Fig.  3980,  the 
bevel-stock  is  pivot- 
ed to  the  protractor, 
at  the  center  of  the 
circle  of  which  its 
curved  edge  is  an 
arc,  and  has  an  ob- 
long slot,  divided 
longitudinally  by  a 
small  metallic  strip, 
which  serves  as  an 
index  to  the  gradu- 
ate<l  arc  beneath. 

Pro-tract'or.  1. 
An  instrument  for 
laying  down  angles  on  paper,  etc.  They  are  either 
of  rectangular,  semicircular,  or  circular  shape,  and 
are  made  of  paper,  ivory,  horn,  or  metal.  . 

a  is  the  ivory  or  boxwood  protractor  usnally  em- 
braced in  a  case  of  mathematical  instnimmts.  It  is 
about  six  inches  in  length  ;  the  ends  and  one  side 
are  beveled,  and  are  graduated  from  0°  to  180°.  Its 
face  has  one  or  more  diagonal  scales  for  setting  off 
distances. 

&  is  a  semicircular  ]>rotractor  of  tmnaparent  horn. 
This  is  a  very  useful  instrument  in  some  cases,  en- 
abling the  draitsman  to  see  the  surface  of  the  paper 
beneath. 

c  A  metallic  bevel  protractor. 

(2  is  a  circular  metaillic  protractor. 

fteh  end  of  the  Bm««I>|HiivlM  with  anmtcr.MMUnK 
nsnalljr  to  mlnutat,  and  canlM  a  light  ftame/yi  baring  a  but 
ton  oa  Ita  umwr  and  •  finely  poloCed  pin  on  111  Iowct  side; 
then ftninaa  ImTa BoOVcipnt (priog  to keepthe plna claar  of  the 
paper  as  the  arm  la  tnrtMd  on  Its  axU.  The  center  of  the  In- 
a&mmaDt  and  the  two  flat  lie  In  the  hum  stial^t  Une,  ttio 

Fig.  8&81. 


Crrcitfar  Pmtnutor. 

tbraier  being  nsnallT  Indicated  bj  the  Intersection  of  two  floe 
cron-itneti  engraved  on  a  ptate  of  truupareot  material  in  the 
opening  ^ ;  A  i«  an  arm  pmvldMl  with  a  Temler  and  eamring 
a  »et-8crew  bj  which  the  arm  mav  be  damped  to  the  circle 
while  a  Ktight  movement  is  imparted  to  It  ij  meaiu  of  the  tan- 
gent-Acrew  t .  The  graduatlona  may  extend  from  0°  to  180°  each 
my,  mav  bo  continued  round  the  drcte  from  0°  to  860°,  or  both 
gTKluadons,  one  exterior  to  the  other,  may  be  emploved. 
In  u»e,  the  center  of  the  gfotnwtw  h  placed  immediately  over 
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the  pdnt  from  which  the  angnlu  dbtum  la  to  be  toMnind; 
the  um  «  c  la  tamed  to  eolndde  wltti  the  line  Ibmlnc  one  aide 
orthe  angle  and  ai^ualed  br  the  tangent-aenw  nntlt  the  ^ni 
ua  brounit  exmctly  orar  thin  line,  when  titmj  u*  depnaaedi 
flnmtng  tiro  minute  doU  in  the  |Mper ;  the  arm  la  theo  nn- 
damped,  tot  approalBntelj'  to  the  required  aagle,  Kgain 
elamped,  the  Temlein,  bj  mean*  of  the  tangeot-acreir,  cuued 
to  Indicate  the  exaot  an^  to  be  Ud  off,  and  the  pitu  pressed 
dovn  Into  the  paper  m  Mbre;  the  protractor  bring  lemoTcd.e 
atraight  line  nmj  be  dnmi  between  the  two  pidBta  flrat  laid 
down,  and  another  between  the  tvolaat  pricked  into  the  paper ; 
ir  the  hutruraant  la  In  correctaiUiutntent  theeeahould  Internet 
axactly  at  the  central  point 

A  rude  aort  of  protiaetor  ma^  be  made  bj  doubling  a  iqaarr 
ptaea  of  paper  diagonally  from  eoroer  to  roroer;  thla  rina  an 
angle  of  which  mar  be  again  aubdlvldeil  by  doubUag  Into 
angleaof  SPSO*,  IV  !£',  etc.;  theae  correapond  to  tbarfaomba 
of  the  mailiwr'a  compaaa. 

"  Thla  paiallafa^iaui  [pantonaph]  la  not  the  lama  aa  a^ro- 
traetor,  but  la  a  moat  oaefai  inatrumeni."  —  Pirrs's  DCan/, 
Tabmary  4, 1069. 

2.  {Tailoring.)  An  aJjtistable  tailor's  pattern, 
expansible  to  agi-ee  in  its  proportions  with  the  par- 
ticular  measurements  and  capable  of  being  secured 
in  the  obuined  adjustment. 

Prov'ing.  An  experiment  to  test  the  strength 
of  anything. 

or  gunpowder,  see  Epbovvette  ;  Ballistic  Pex- 

SVLUH. 

Of  barrets,  see  Gun-barrel. 
Of  ordnance,  see  Cannon  ;  Proof. 
The  proof  of  spirit  is  ascertained  by  a  Hydrohkteb 
(which  Bee). 

The  proof  of  a  form  of  engraving  is  a  trial-im- 
presition. 

The  proof  of  horizontality,  see  Level. 

Of  flatness,  see  Puoif-staff. 

ProT'iiis^iitt.   See  Fboof-houhe. 

ProT'lng-ma'^chine'.  One  for  testing  the  re- 
sistance of  springs  or  the  strength  of  materials.  See 
Testinq-machine. 

8peueer'a  maehine  tor  proHig  Indla-mbbar  aprinp  by  com- 
prewlon  coniixta  eMentlaJly  of  a  atrong  Iron  fkame,  the  top  of 
which  li  provided  with  two  longitudinal  gulde-btu* ;  between 
these  are  arranged  two  slldJng-platn,  one  of  which  la  operated 
by  B  hortiontal  acrev  and  lever,  and  the  other  reata  a^nat  a 
pttton  in  the  fnme  whoae  end  presaea  agalniit  the  iihorter  arm 
of  one  of  a  system  of  three  lerera :  the  long  arm  of  the  lowest 
lever  h  connected  with  the  hook  of  a  spring-balance.  The 
spring  to  be  tested  Is  Inserted  betwven  the  two  pUteo  and  presa- 
nre  applied  by  the  aerew,  cauflng  (he  spring  to  react  ag^nst 
the  pbloB,  which  communicatee  the  premure  to  the  compound 
lefora,  lit  amount  briag  Indicated  by  the  tprlog-beJanoe. 
Springe  having  a  power  of  twoo^  tons  maj  ba  tgated  bj  this 
maohlne. 

ng.  8963. 


JV00iiif^Aifiip« 


FTOv'ing-press.    One  arranged  to  test  the 

strength  ot  iron  girders,  etc. 

FroT'ing-pump,  A  forcing-pump  for  testing 
boilers,  tubes,  etc.  The  object  to  he  proved  is  con- 
nected to  a  coupling  a,  and  water  from  the  Imricet 
b  is  forced  into  it  b^  o|>eratirig  the  lever ;  the 
amount  of  pressure  is  indicated  bv  the  gage  e.  A 
cock  d  is  provided  for  drawing  off  the  water  after 
testing. 

On  the  left  is  a  differential  pressure-gage,  in 
which  the  force  of  the  watt-r  froni  the  pipe  is 
brought  upon  an  upper  and  a  lower  piston  in  two 
cylinders,  the  diflerence  betweeu  the  niotious  of  the 
two  being  communicated  to  the  rack  which  operates 
the  pinion  on  the  arbor  of  the  dial-hand. 

Pro-viB'lon-Car.    One  specially  constructed  for 

f reserving  and  transporting  provisions,  meats,  etc. 
n  Fig.  3963  the  preservinc-chambers  are  surround«l 
by  Qon-condncting  walls,  floor,  and  ceiling.  These 
chambers  are  cooled  by  pipes  commtuiicating  with 


an  ice-chamber  and  dmip-traps.  The  pipes  may 
have  perforations  allowing  the  cool  air  to  Bow  out 
into  the  preserving-chamber,  and  the  air  from  this 
chamber,  passing  into  the  ice-chamber  and  through 
the  pipes,  establishes  an  endless  circulation. 

Prow.  {Shipwrighting.)  The  stem  or  forward 
post  of  a  vessel.  It  is  scarfed  to  the  keel,  supports 
the  bowsprit,  and  is  the  forward  jtoint  of  attach- 
ment for  the  brakes. 

Pm-nella.  {Fabric.)  A  smooth,  woolen,  dark- 
colored  stuff,  used  as  lasting,  for  making  the  up- 
pers of  shoes  and  gaiters.  Prtmello. 

Pnmlng-tdllB'eL    A  chisel  for  pmning  trefs. 

Fig  3964. 


Digitized  by 


Google 


PBUNI  NO-HOOK. 


1813 


I>3YCHB0METER. 


The  example  has  a  concave  edge  to  prevent  its  slip- 
■pna  off  the  bough. 

Primlng-book.  A  cutting  tool  with  a  hook- 
ing blade,  used  iu  trimming  trees,  shrubs,  end  vines. 
The  references  to  [iruiiing,  in  Scripture,  are  numer- 
oaa,  but  the  pmntiig-hook  is,  ou  each  of  the  outa- 
sions  on  which  it  ia  meutiotied^  spoken  of  in  refer- 
ence to  its  nonveraion  into  a.  spear  (Joel),  or  from  a 
spear  (Isaiah  and  Micah).  It  was  tirobably  a  heavier 
tool  tluu  our  prnning-knire,  mA  cut  by  a  blow, 
like  a  bill  or  machete.   8^  Fig.  679,  |>age  282. 

Pronlng-knlfo.  A  knifu  with  a  concave  edge 
used  for  pruning.    See  b,  Fig.  3986. 

FYan'ing-aaw.  The  praning-saw  is  set  in  a 
stock  of  buckhorn,  and  has  double  teeth  sharpened 
to  points  on  alternate  sides.  The  edge  is  thicker 
than  the  bock,  which  answers  for  a  set.  See 

L'UUMINO-TOULS. 

Pmnlng-flheaza.  (J7u<Aaiub-y.)  A  jaw-tod  fqr 
trinuuing  trei;j',  shrube,  and  hedges,  pruning  frait- 

ti'ees,  vines,  etc 
Vte.  3965  thOTi  aerenl  fomiB :  — 

a  b  loclMted  on  the  end  of  a.  pole,  uul  the  monUe  Jaw  Is 
wtkti  by  a  cord  ud  relnoted  by  ■  spring. 

A  baa  a  ettteel  which  la  thnut  esdviM  iwUnat  the  apposed 
>v,  being  moTod  bjr  a  lenr  and  togfto. 

Ifai  Uue  of  c  ihnU  loto  a  ahit  Id  tha  oppodla  MRKtad  Jaw. 

ng.  sees. 


Priuiing-  Skean. 

In  if  the  part*  aie  »  awlveled  togB(h«r  oa  two  centen  and  a 
•Hdhig  Joliis  aa  to  nslu  a  iAwcmi. 
a  to  a  ringlo-tiswlid  ImpliiiMnl 

Pmn'ing-tools.  The  tools  used  in  pruning  are 
the  knife,  saw,  chisel,  niotlct,  bill-hook,  and  shears. 
To  these  may  be  added  a  sword-like  instrument,  such 
as  a  corn-knife  or  machete. 

a  is  a  combined  implement,  having  a  cutting- 
hook,  a  chisel,  and  a  saw. 

The  knife  i  has  a  curved  blade,  and  its  tang  is 
set  fast  in  a  handle.  In  another  form,  the  blade 
shuts  into  a  handle.  The  sizes  and  shapes  vary.  The 
shape  represented  is  adapted  for  cutting  osier  willows 
and  trimming  vines. 

Pnining-sawB  are  fine  or  coarse,  according  to  the 
work.  A  saw  is  sometimes  placed  on  the  end  of  a 
pole,  so  as  to  sever  a  limb  from  a  standpoint  on  the 
ground. 

In  c  the  pruning-chiscl  is  placed  at  the  end  of  a 
long  handle,  in  which  position  it  may  be  combined 
with  a  saw. 

For  the  lopping  tools  which  act  by  a  blow,  see 
Bill-hook. 

The  pruning-sbeara  are  mode  in  several  forms. 


which  U  &T0Table  to 
Qsnally  placed  on  the 


its 
end 


d.  The  shears  resem-  8l»6- 
bling  large  scissors  with 
tangs  inserted  in  wooden 
handleu. 

«,  With  a  blade  op- 
posed to  a  serrated  hook, 
which  holds  the  branch 
while  the  blade  severs  it. 
By  making  the  blade  cut 
between  two  books,  the 
tendeircy  of  the  branch 
to  bend  in  cutting  and 
pry  the  jaws  apart  ia 
avoided. 

/.  The  pruuing-scis- 
sors  has  two  blades,  one 
being  hooked  to  keep 
the  branch  from  slipping 
away.  By  slotting  one 
of  the  pai-ts  for  the  pas- 
sage of  the  other  and 
making  a  link  connec- 
tion between  the  two, 
the  blade  ia  mode  to  ^ve 
a  dratc-cui  in  closing, 
efficiency. 

g  ia  a.  pruning^ehisel, 
of  a  long  handle. 

"  The  name  of  HarUiu,  a  Mend  of  Auguatiu,  haa  been 
banded  down  to  lu  u  that  of  tho  tndlTldiial  whoae  pndllectkm 
fer  unnataral  conatnint  fiTst  totrodueed  the  cnatoai  of  enttlng 
and  tmlniDK  trees  Into  artiflciid  Imltatloas  of  aicbitoetnntl  aod 
plutio  modela."  —  Udhboldt. 

Pry 'an.  {Mining.)  Ore  which  breaks  up  into 
small  pebbles  with  a  mixture  of  clay. 

Fsu'tar-y.  {Music)  An  ancient  stringed  in- 
strument of  the  lurp  order  ;  probably  of  a  triangu- 
lar shape  and  struck  with  a  plectrum.  See  Piano- 
forte. 

The  psaltery  is  shown  in  two  forms  in  Plates  LX  V., 
LXVl,,  Bonanni's  "Istromenti  Aimonici,"  Koma, 
1776.  In  each  it  has  a  series  of  strings  over  a  sound- 
ing-board. In  one  case  it  is  played  by  the  fingers, 
in  the  other  by  mallets.  In  Plate  LXXII.  it  resem- 
bles a  guitar. 

Paea'dl-Bod'o-motL  A  style  of  masonry  in 
which  the  face  is  formed  of  squared  stones,  the 
courses  varying  in  hight,  and  the  middle  of  the 
wall  being  fillt.-d  in  with  smaller  flat  stones  in 
courses.    See  Masosry. 

Feeu'do-dip'ter-al.  {Archiledun.)  Having  a 
single  row  of  columns  placed  at  a  distance  from  the 
cellequal  to  twice  their  distance  from  each  other. 

Fsen'do-pe^lp'ter-aL  <^rcAitectere.}  Hav- 
ing the  side-columns  attached  to  the  walls  instead 
of  se)ianited  by  an  interval,  as  in  pmpteraL 

Psen'do-aoope.  An  optical  instrument  invent* 
ed  by  Wheatstone  for  producing  an  apparent  rever- 
sion of  the  relief  of  an  object  to  which  it  is  directed, 
by  the  transposition  of  the  distances  of  the  points 
which  compose  it.  A  false  impression  is  thus  con- 
veyed to  the  eye,  a  globe  becoming  apparently  con- 
cave and  a  hollow  body  assuming  a  convex  form. 

Fay-ohrom'e-ter.  A  form  of  hygrometer  in- 
vented by  Angiist.  It  is  on  the  principle  suggested 
by  Button,  and  employed  by  Leslie  in  his  differen- 
tial thermometer.  It  has  two  very  sensitive  ther- 
mometers freely  suspended  to  the  same  fnune.  Of 
the  two  bulbs,  one  is  wrapped  with  linen  rags  and 
the  other  is  free.  The  wrapped  bulb  is  moistened 
and  the  evaporation  is  rapid  in  pronorHon  to  the 
hygrometric  condition  of  the  air.  Tne  evaporation 
reihices  the  temperature  of  the  inclosed  bulb  and  the 
mercury  sinks.    From  the  different  indications  of 
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the  two  thermometers  the  amount  of  moutun.>  in  the 
air  is  derived. 

a  Is  the  kind  known  on  Un  Continent  of  Burape  h  Avgutt'i 
ptydu-omeUr,  ud  In  EngUmd  u  Mason'*  Kygromittr.   It  hH 


a  cotton-wlrk  leadlDg  to  water  lo  a  gliuu  below  the  wet  bulb. 
The  air  rlrculaten  TreHjr  around  the  "et  bulb.  ThU  U  now  the 
•cMpCed  fttnn  of  hjgiwneter,  being  more  connolut  than  the 


I  Danieira  dew-point  inrtrument.  (See  HreaoHiTifK  )  Tbli  fa 
■howD  at  t.    It  Fontlit)  of  a  bent  tube  with  a  globe  at  eacb 
'  end,  and  In  partlj  filled  with  ether,  the  moainder  of  Ibe  ([mm 
with  rapor  oT  ether,  the  air  harlng  been  eipelled.    One  of  the 
tubei  contains  a  tberaKWDeter  whoM  bulb  li  lo  the  liquid.  Tbe 
I  atem  bai  another  thermonieter  ai  a  mnni  of  raDiparifoa.  Tbe 
'  upper  globe  being  molilened  eiternally  With  ether,  erapontioB 
\  takee  place,  producing  condcnsatlou  of  ether  In  tbe  upper  bulb, 
'  which  causee  enporation  Troat  tbe  ether  la  tbe  lower  bulb, and 
i  oouKequent  UI  of  temperature  In  the  liquid.    By  waur hlng  tbe 
i  lower  globe,  the  exact  polQt  at  whicb  dew  commcnm  to  cm 
.  maj'  be  notkei,  and  the  temperature  of  the  tucloMd  thermome- 
I  ter  U  compaied  with  that  on  the  stem. 

I  The  preebe  temperature  at  which  thb  molature  beglnii  to 
I  form  at  the  lerel  of  the  surface  of  the  ether  la  tbe  dticpont, 
and  the  dlflereuce  between  tbe  detr-point  CemperatUTe  and  the 
natnni  temperature  li  the  degrre  of  drjneM  ~  thrrmftmrtrit 

By  the  uae  of  table*  prepared  for  tbe  purpose,  the  degree  kf- 
gtomttric  »lta  maj  b«  aocertalncd,  together  with  Other  eondl- 
tioot  of  the  aaueoua  rapor  i  surh  aa  ita  rlaaticitj,  dentltT, 
weight  !□  a  eubk  fool  of  air,  rate  of  enporation. 

e  la  Regnault'i  hygrDincter ;  haa  a  pair  of  glaMutubce  clmed 
at  the  enda  bv  thin  ^llrer  rupe,  coDtaloing  clher  :  in  theM  are 
thermometcra  whoee  otetna  riae  through  the  corka  whirh  cloae 
tfae  upper  endi  of  the  tubeii.  Air  la  drawn,  hj  iohuib  of  an 
■aptralorrf,  through  tbe  tube  <,  and  bubbles  up  through  the 
ether  In  cup /,  caudng  It  to  enporate  and  lose  Keonble  heat , 
the  *apor  pa^w^  with  tbe  air  through  the  item  of  the  aiuidnnL 
and  by  the  elastic  tube  to  tbe  aaplralor.  The  HKKneut  of  the 
depoalUon  of  dew  la  obnerred  b;  cieana  of  a  teleeeope  k>  aa  la 
prerent  ritlatloD  of  the  mult  by  tbe  warmth  of  tbe  body. 

A  (Fig.  9668)  ahowa  a  form  of  inatrument  In  whicb  two  In- 
dexea,  Uiat  of  the  w«t  bulb  and  that  of  tbe  drv  mi«,  an  fo  com- 
bined that  when  one  la  placed  at  the  higfatof  the  in«mry  In  a 
dry-bulb  thermometer,  anil  another  at  the  bight  of  tbe  roercniy 
in  a  wet-bulb  tbcrmocueter,  a  third  point  will  Indkate  on  a 
■caie  the  proportion  of  moisture  Id  the  atmo«pbere. 

The  flncer,  whoee  pndtlon  U  a  reanlt  of  the  two  condHlona 
•tated,  pdnta  on  the  diagram  of  llnea,  wlilcb  ia  to  cooatruelal 
aa  to  Indicate  tbe  relative  humidity  by  tbe  upper  arc  of  degieea, 
the  dew'pnlnt  by  a  diagonal  range  of  flgoree,  and  the  abaolnte 
moLature  by  a  Tertkal  column  of  flgurea. 

£  to  a  bygrometer  In  whicb  a  wmklicular  atrip  of  wood. 
haTlng  tbe  grain  running  tiaiMTeraely, baa  Itaconreialdecoaied 
with  watertight  cement  The  ftve  end  of  tbe  atrip  to  connected 
toa  regiaterlng  apparatua  which  ludicatM  the  humidity  by  tbe 
espanaloD  of  Out  eipoaed  aide  of  the  atrip. 

Pter-7E'i-nnL  (5'unrica/.)  A  delicate  {tointed 
iuhtrument  for  renioWoff  a  membraneous  pxcreacence 
from  the  iiitenial  canthus  of  the  eye.  The  mem- 
hntne  exmnda  on  the  albiiginea  and  cornea,  toward 
the  pupil. 

Pa-oellm*.    (Olaas-mdking.)    A  pair  of  tongs 
whoHe  Hftt  jaws  rub  upon  the  exterior  surface 
of  an  object  to  reihice  its  diainet«r  while  it  Fig.  8989. 
is  being  rotated  as  the  poiUi/  rests  on  the 
arms  of  the  glnss-maker'a  chair.  Prtxellou, 

Pn-oheiuc'.  A  sugar- boiler's  copper  ladle. 

Pnd'den-ing.  {Sautiad.)  a.  A  thiik 
wreath  or  groniinet  of  matting  or  oaknm  t^ 

Sering  toward  the  ends,  and  used  as  a  fea- 
er ;  on  ropes  or  spars,  to  prevent  chafiiig ; 
or  to  act  as  preventeni  to  the  yanls  in  case 
the  slings  are  shot  away  ;  in  the  latter  case 
called  a  dolphin. 

b.  A  brnid  of  yams  around  the  ring  of  an 
anchor  when  a  heniiien  hawser  is  to  be  bent 
thereto. 

Pad'dle.    {Fabric.)    A  kind  of  cloth. 

Pad'dlug-fltone.    A  composite  marble 

formed  of  pebbles  united  by  calcareous  cem-  

ent.    Breccia  is  a  pudding-stone  whose  per-  p^ctOat. 
tions  am  all  calcarvoua.     Sonie  pudding- 
stones  have  siliceous  and  aluminous  portions.  The 
cement  of  pudding-stone  is  softer  and  not  susceptible 
of  |>o]ish. 

Pnd'dlei  1.  (ffpdraulie  Engine^ng.)'Wv:\\-tmv 
f^^e^^  clay  and  sand  used  to  render  banks  or  dikes 
un  pervious. 

2.  Prst-woRK  (which  see). 

Fnd'dled  StoeL  (.Melallur^j.)  Pig-iron  is  pud- 
dled in  a  reverberator^-  furnace,  and  the  proces-s  is 
stopped  on  the  instant  that  the  carbon  has  been  suffi- 
ciently eliminated.  Reported  to  have  been  first  niadr 
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by  Anton  Lohaye,  of  Westphalia.  In  1848,  he  Ix-gau 
his  ti'iald  at  the  Haspe  Iruu  Works,  near  Hogeti,  in 
AViMtphaliii,  and  after  sonui  titiw  he  sucm'tli'd  in 
|in»luuing  stttel  of  good  and  unitoi-in  quality  by  the 
ordinary  [tuddliiig  process.  His  inveiition  was  pat- 
ented 1850,  in  bnstand,  by  Ewald  Riei«*,  and  in- 
trotlueed  at  Low  Moor;  but,  owing  to  the  quality 
of  the  pig-iron,  its  use  was  very  limited  in  England 
until,  in  1858,  Mr.  William  Clay  introduced  the 
jiroiiHss  ou  a  large  scale  at  the  Mersey  Steel  and  Iron 
Works,  Liveriwol.  In  Germany,  ahout  100,000  tons 
of  puddled  steel  are  mode  every  year,  and  it  foniis 
the  princii>al  uutertal  for  Knipp'n  celebrated  cast- 
steel. 

Pad'dler.   MechaDical  puddlers  hare  assnmed 

two  fonim. 

1.  The  Mechanical  liabble.  The  rabble  is  worked 
back  and  forth  through  the  stojiper-hole  in  the  door, 
as  iu  the  hand  operation,  except  that  motion  is  given 
by  maehinerv  uatside.  The  nbble  is  woi^ed  in  aiiil 
out,  and  at  the  same  tiinn  has  a  horizontal  sweep  so 
OS  to  reach  the  various  parts  of  the  floor  of  the  fur- 


TtM  nbbla  v  b  ■utpandod  from  the  miX  r,  which  b  reclpro- 
catad  by  tbe  idUum  y       cmak  x.   The  point  of  suspaiulon 


Fig.  S990 


of  tbe  rod  r  li  at  tha  bead  of  a  gib  «  wUeh  rim  from  a  bed- 

filate  d  which  la  monble  anlomktlculjr  in  a  horlsonCal  plane, 
n  an  arc  of  a  clrclr,  lo  that  a  reciiiToaitInK  iDotloa  1i  given  to 
tile  point  of  •iMpeiiKion  of  tbe  hanger  r,  which  is  commiinlcated 
lo  the  end  of  the  rabble,  causing  the  latter,  instead  of  working 
biwkwmid  and  fbrward  in  tbe  Mate  line,  to  auume  a  new  dlrec- 
Uon  at  each  itroke,  working  socceiialTolj  over  vrny  portion  of 
the  floor  of  the  fti  mace,  within  certain  limits,  In  lines  radlatlni; 
from  Che  working  hole  In  the  door  of  tbe  rumaee,  cnrreapondinK 
exactly  to  the  action  In  hand  pudUliog,  The  moTemont  of  the 
banger  and  rabble  is  controlled  by  meann  of  a  bow  2,  propor- 
tioned in  ihapeanil  dlmeDslon*  to  the  character  and  extent  nr 
tbe  fUmace  bottom.  The  In-aml-out  motion  of  the  rabble  li  by 
means  of  berel-gpi^ring,  while  the  reciprocating  motion  of  the 
bed  d  which  runs  on  balls  |ji  by  means  of  a  pinion  on  the  cad 
of  tbe  shaft  5  working  in  an  endless  nek  8. 

When  the  Iron  begins  to  thicken,  or,  as  It  Is  termed.  Is  romin^ 
to  nat«Tt,  the  machinery  Is  dlBc^nnected  by  knocking  out  the 
eotter  that  flies  tbe  upper  end  of  the  Tertlcal  working  arm ;  the 
arm  then  drops  out,  Icaring  the  furnace  door  clear  for  tlie 
pnddler  to  bail  up  tbe  iron,  which  Is  done  exactly  la  the  same 
manner  na  In  ordinary  puddllng-fu maces. 

Vlg  3991  111  amechanlcal  puddlcr  havlnga  rotative niotion  by 
machinery,  while  the  rabUr  is  directed  by  the  attendant  to  any 
part  of  the  furnace.  The  tool-handle  is  hollow,  and  Is  uwil  for 
iq>ecUng  air,  steam,  or  other  gases  into  tbe  molten  iron  dtirlng 
the  puddling. 


Metkanical  PudilUr. 

2.  The  rotary  puddling-fumact. 

Many  forms  of  rotary  furnauea  have  been  etisayed, 
in  which  the  charge  is  rolled  aronnd  in  a  rotating 
barrel-shaped  chamber. 

The  Danks  pnddllng-fUmaee  has  an  ordinary  ftimaoe  grate, 
but.  Instead  of  the  large  chamber  of  tbe  reTerberatory  metal- 
ohainber,  a  barnl-sbaped  Teeiel  recdm  the  chai^  of  plg- 
metai,  and  through  this  the  flanie  pasaes  to  the  obimney,  Ttw 
metal  once  melted,  tbe  barrel  Is  caused  to  reToWe  by  steam 
power,  and  as  the  fluid  metal  Hows  around  the  Interior,  the  car- 
bon which  ItconteinHand  the  accompanying  silicon  aieoxidlcvd 
by  contact  with  tbe  pasalng  oxygen  lo  the  fUmace  gases,  and 
with  that  of  tbe  iron  ore  with  which  the  barrel  is  lined.  Qrad- 
ually  it  loses  Its  fluidity,  becomes  tIscous  and  Anally  sponitj-, 
and  Is  then  malleable  iron.  One  end  of  the  barrel  Is  woTable, 
and  that  being  rentoTod,  the  baU  of  npongy  Iron,  weighing  QOU 
to  TOO  pounds,  is  taken  out,  carried  by  tongs  suopended  from 
an  overliead  i^iroad  to  the  Mneraem,  where  It  is  rolled  and 
compressed  Into  a  billet  of  quite  compact  Iron,  and  thenre  to 
the  rnwk  tndn  UnOt,  in  which  It  Is  girea  the  shape  <rf  a  long 

Fig.  3092. 


Danki  Rotary  PmtdUr, 

rongfa-Iookint  bar,  which  only  requires  additional  ndUng  to 
conTert  It  Into  mereluiitt  bar. 

TIte  foundation  tbr  the  Uning  of  tbe  cylinder  cotudsts  of  a 
mixture  of  pulreriwd  Iron  ore  and  pure  lime,  worked  with  water 
Into  tbe  consistency  of  a  thick  pasta  Upon  tbe  completion  of 
the  Initial  lining,  a  qtwntlty  of  pnlrerlxd  iron  ore,  about  one 
flnhoftke  total  amount  required  to  fettle  the  apparatus,  U 
thrown  In,  the  fbmace  is  heated  and  made  to  rerolTe  slowly 
until  the  iron  Is  fonnd  to  be  completdy  melted,  and  titr 
apparatus  is  then  Rtopped,  That  part  of  the  molten  tvon  which 
has  not  been  consumed  br  gladng  the  Initial  lining  surface  runs 
to  the  lowest  lerel  oftbe  Vumare,  and  there  forms  a  pool  Into 
which  there  are  put  a  number  of  small  and  large  lumps  of  Iron 
ore.  This  part  of  the  fettling  Is  allowed  to  rvt,  when  a  ftwh 
quantity  of  puWcrlspd  ore  is  thrown  In.  The  furnace  is  again 
made  to  rotate  slliclltly  until  tbe  newly  added  ore  Is  liquefied, 
when  the  apparatus  is  asjain  stopped,  and  the  pool  Is  filled  with 
lumps  as  before.  The  operation  Is  continued  In  this  way  until 
tbe  whole  of  tbe  ressel  Is  properly  fettled.  Prom  2  to  2^  tons 
of  Iron  ore  are  retiuircd  to  fettle  a  700-ib.  fkimace. 

The  iron  Is  charged  into  the  furnace  cither  In  a  solid  or  molt- 
en condition.  When  charged  in  tbe  shape  of  pig-iron,  the 
ntelting  down  occnples  from  thirty  to  thirty-flve  minute*,  dur 
ing  which  a  partial  rotation  is  giren  to  the  furnace  from  time 
to  time  In  order  to  expose  equally  all  sides  of  the  charge  to  the 
flame.  When  tbe  whole  of  this  U  thoroughlv  melted,  the  fur- 
nace is  made  to  rotate  once  or  twice  per  minute  only  during 
the  tint  Ore  or  ten  minutes.  In  order  toobtain  tbe  moat  peifret 
action  of  the  dndar  apm  tbe  molten  ivoa-  A  stream  of  water 
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1816  PUDDLING-FURNACE. 


In  Iniected  through  a  •k>pp«r-hols  along  vad  Jiut  «boT«  the  Une 
of  contact  betOMU  the  Hoatlng  cinder  mail  the  latwr  mirtkce  of 
ttw  T«Mel  OD  the  deooending  lide.  A  cortaln  portloD  of  uucchi- 
tminlnatad  dnder  b  thereby  MUdMcd  on  the  metkl  nirftee,  »nd 
tt  canM  down  into  or  below  the  b»th  of  molten  Iran  in  m  con- 
tiauoaa  stnwn.  which,  in  rising  up  through  the  Iran.romblnea 
with  tlM  inpnritiM  of  the  tatter.  On  the  espinUion  of  the  llTe 
Of  taa  minntes.  the  Iron  begiun  to  thicken,  and  the  motion  ii 
■topped.  The  neat  it  then  raiiwtl  eo  that  the  cinder  itiall  be 
pwrnetlj  HqneOed,  and  the  tmmI  ia  brought  into  such  a  pmi- 
tion  that  the  tap-hole  Hhall  be  Ju«I  over  the  level  of  the  Iran, 
which  by  (hki  time  haa  become  partly  pMty.  The  cinder  is 
then  run  olT  The  heat  Is  agiin  raised,  and  the  furnace  ii  put 
in  motion  at  a  velocity-  of  from  bIs  to  eight  rerolntlonH  per 
minute,  bjr  vblchnieinH  the  charge  is  dashed  about  violently 
in  the  furnace.  A  high  temperature  being  kept  np  and  the 
elaarge  bring  condnoally  turiMsl  over,  the  pMticlea  begin  to 
adhere,  wlMD  the  velocl^  of  the  appantiu  I*  iow«red  to  tnm 
two  to  three  reroluUoiiii  per  oilnate,  upon  wlilch  the  bell  then 
Terr  apeedily  fhrms.  The  paiMlBr  than  aoUdlflea  tbe  flrant  end 
of  tiw  Mllby  afrw  blows  fMoi  a  toid  applied  throogta  the  Mop- 
per-hdai,«nd  it  la  wlthdiswn  thmugu  the  end— opened  Eij 
the  removal  of  tbe  head  sad  the  moving  out  of  the  wnj  of  tbe 
flne — of  the  chamber. 

A  laigeforii,auspendedft«maraane,  ia  put  into  the  Temel 
along  one  idde,  and  the  ball,  which  by  a  torn  of  the  vessel  ii 
rolled  on  to  the  fink.  Is  then  taken  out  by  means  of  tbe  ciaoe 
Tbe  b&ll  la  then  worked  In  a  sqaeeieT.  The  Une  la  replaced 
after  the  requisite  quantltlea  oc  cinder  and  metal  have  been 
again  charged,  and  the  proeam  ii  contlnned.  From  eteht  to 
lea  cbaiiM  are  made  belbra  any  refrttUng  li  required,  and 
Uiaae  haati  are  wnriud  tai  a  day  tan  honn.  See  PavnuHS- 
nnuioa. 

Idrckanteal  Puddltrt. 

arlHth  Oove  1858 

MeCarty  Dormoy  Vm 

Beiard  1867  lUley  1873 

IlarriwD  18<14    Danea  1878 

Blooaihalt  1R72   Sellers  1873 

Bennntt  1884    Wood  1870 

lUatley  1678  ,  Ueatley  1866 

RtvolKini  Puddltrt. 


Danka  Nov.  24, 1868 

Danka  Oct.  20,  1860 

Yalea  Feb.  88,1808 


BMdlertoiM  Dee.    9, 1B&7 

Heaton  Ang.  18, 18A7 

Allen  Apr.  14,1868 

Vatea  Feb.  28,  1888 

See  also  patents  to  Bciyntoo,  Allen,  Jenkins,  Smith,  1871 ; 
JaekaoB,Qoodrleh.BMiardiwi,rtaf.,Pariea,PB»t,  1873;  Jones, 
Daaka,  ISiS. 

Pnd'dlenroUt.  The  fint,  or  roughing,  rolls  of  a 
roUing-mill.  Invttiitnd  by  Henry  Cort,  England, 
and  patented  in  1783. 

The  loop,  or  ball  of  puddled  iron,  after  a  prelim- 
inary (oT^ng,  IB  drown  out  by  passing  through  thu 
pudale-roUs,  instead  of  being  extended  under  the 
unmmer.    It  is  then  a  rough  oar. 

The  rolls  which  bring  the  iron  to  definite  mer- 
chantable shape  are  known  as  the  merdiant  train. 

The  prtKess  of  drawing  the  loops  in  grooved  rolls 
was  su^stiid  in  Payne's  patent  (England,  1728), 
but  does  not  seem  to  have  been  practiced. 

Pud'dling.  1.  {Melallurg)!.)  a.  The  lining  of 
the  hearth  or  boshes  of  a  furnace  in  which  metal  is 
melted. 

The  material  of  the  pudtUe  was  formerly,  for  some 
uses,  of  clay  un<l  chai-coal  worked  into  a  plastic  con- 
dition. 

The  term  puddliiiq  has  arisen  from  the  fact  that 
the  hearth  was  originally  made  by  a  puddling  of 
clay  upon  the  bricks  or  masonry  of  the  furnace. 
The  clay  is  now  superseded  by  a  fixing^  of  ore, 
cinder,  and  scrap,  which  is  banftett  up  around  the 
boshes  to  protect  them  from  the  neat.  It  is 
known  as  feUling  in  some  parts  of  England.  See 
Fixing. 

b.  The  process  of  converting  cast  into  wrought 
iron  by  Imiting  and  stirring  in  connection  with  the 
deoarbonizing  action  oS  the  ntmoH|)here  which  passes 
throagh  the  furnace.  Contact  between  the  metal 
and  solid  fuel  ia  thereby  avoide«l. 

The  process  was  invented  and  brought  into  ex- 
tensive use  by  Henry  Cort,  and  patent(»  in  1784. 


Cort  also  invented  the  paddie-rolla,  by  which  the 
bloom  resulting  from  a  preliminary  forging  of  the 
,  loop  ia  drawn  out  into  ban^  InstCMd  of  being  ex- 
<  tended  under  the  hammer ;  this  Cort  patented  in 

1783. 

I  In  each  case  Cort  does  not  seem  to  have  been  the 
firat  inventor,  though  he  was  the  most  successful 
and  meritorious.  He  wn^  ruined  by  the  chiL-auery 
of  {lartners  and  government  officials,  and  died  poor. 
Several  acts  of  ParUameiit,  and  goramment  nauts 
of  Biiuill  amount,  were  made  to  his  desceuasnts, 
even  as  late  as  1856. 

The  puddle-rolls  patented  by  Cort  in  1788  ■« 

i  describ«i  in  Payne's  patent,  1728. 

i  The  process  of  puddling  iron  in  a  reverberating 
furnace,  stirring,  gathering  the  loop,  hammering, 
and  rolling,  is  described  in  the  ^cification  of  the 
Brothers  Cranage,  176S,  and  the  furnace  in  Onion's 

,  patent,  1783. 

The  [dg4ron,  broken  Into  pleeea  and  mixed  with  a  «artdn 
i  proportion  ctf  hmnmtr-tlag.  Is  put  into  the  ihmaco,  and  In  the 
I  coune  of  88  or  40  mlantei  la  melted.   Ihiiing  this  time  it  has 
,  to  he  con«tantly  stirred  with  the  nMU;  the  pieces,  as  tbcy 
•often,  bdng  broken  finer,  until  at  last  tbe  mass  mrits  and 
pastes  to  the  boiling  stage.    At  this  point  the  lenrer  pari  01 
the  puddler's  work  commences.    The  nbble  most  be  qnl^ly 
and  violently  moved  throughout  tbe  whole  charge  to  promote 
ebullition.    After  a  while  tbe  metal  gets  thkk  or  pasty,  and 
oUbre  greater  resistance  to  tbe  tool,  wtuch  Is  wmitBd  fratn  side 
to  side  of  the  fbroace,  to  separate  the  toagh  maas  Into  portions. 
I  Thii  Ktage  la  called  coming  to  'nature,  and  is  that  In  which  tbe 
I  pig,  depnved  (hr  the  moat  part  of  ita  silicon  and  carbon,  patses 
;  to  a  purer  form,  an  wrought-lron,  requiring  only  compreenon  to 
'  expel  the  slag  and  consolidata  its  pullelca,  and  rolling  or  ham- 
I  inning  Into  merchantable  shape,  to  lit  it  for  ure  or  mariiFt. 
I  Preparatory  to  these  but-lndlcatod  operations,  the  baOt,  into 
I  which  the  puddler  baa  separated  the  pasty  mass,  are  taken  oat 
and  snl^ted  to  the  hammeroraqnecaer,  which  eondensea  then 
Into  blooms  that  pa«  to  tbe  roUuig-4nU].  The  whole  time  oc- 
cupied in  the  puddling  Ii  aboat  ao  hoar  asd  a  hall  See  Fi» 
I  nuao-nrBK.voi. 

I  2.  {Hydrmtlic  Engineerau/.)  Working  plastic  clay 
behind  sheet-piling,  in  a  coller-dnm,  a  wall  in  a  dike, 
the  lining  for  a  canal,  or  in  other  situation,  to  re- 
sist tbe  penetration  of  water  ;  generally  as  sQpple- 
mentary  to  a  main  structure  and  fonning  a  reten- 
tive stratum  or  clothing  therefor. 

Pad'dUng^^nr'iuuw.  (MelaUurgu.)  One  in 
which  pig-iron,  broken  'into  pieces  and  mixed  with 
hammer-slag,  cinder,  ore,  according  to  circum- 
Ktanc4-s,  is  melted  and  continuously  stirred  for  a 
cogsiderabte  time  while  boiling,  in  order  to  expose 
it  thoroughly  to  the  action  of  tbe  current  of  air 
passing  througli  the  furnace,  so  as  to  effect  the 
chemicfd  chuigea  required  for  the  separation  and 
removal  of  the  impnnties  originally  comUned  with 
the  iron.  Tlie  metal  has  then  to  be  balled  up  into 
separate  masses  of  about  one  hundred  and  twenty 
[xmnds  each  for  the  shingling  hammer ;  and  the 
whole  process  extends  over  altout  an  hour,  from  the 
time  of  melting  the  pig-iron  for  each  heat,  of  whit^ 
six  are  worked  in  the  day. 

The  process  involves  very  laborious  and  long- 
continued  hand-labor,  and  the  current  of  air  paamtig 
through  the  furnace  has  to  be  regulated  and  uianged 
as  the  process  advances. 

Fig.  8998  gircaaaldeaof  the  general  appearance  of  ttwext»- 
rlor  of  tbe  nimaee.  The  fkiraace-door  Is  by  the  man  In  the 
fiwegroand,  who  ia  holding  the  handle  of  the  ball-irolirf  to 
catch  tbe  bolt  or  hup,  which  the  famace-maa  Is  Just  taking 
out  of  tbe  inn  ehamhw.  A  third  man  llfla  the  door  by  mraiw 
of  tbe  lever. 

Fig.  8994  diowa  a  paddling^taniaM  maul  cotutraeHoo. 
The  flimaG04N«  Is  at  L;  /Mbe  door  of  Ow  Iroa-rhaiabar; 
K,  the  bkA  ;  M,  tbe  itaek.  The  Iron  boehee  atand  on  fdllacs, 
and  ttielr  exteriors  an  cooled  by  wairr  Intmdoced  by  tnbea 
TheiMcii  JtfataoataDdaonpnian,so  that  It  la  not  afeded  by 
the  taarinit  down  of  the  wwt. 

Fig  89E6  Rhows  two  forms  of  poddllng-ftiraaeca ;  a  aingi*- 
chambered  and  a  doaUe-cbambowl  (tamaca. 
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1817 


PUGGING. 


Fig.  3893. 


la  Fig.  8W5,  A,~ 

a,  flra-ehmmber. 
A,  IroD-chmmber. 
c,  heutb. 
a,  ■tock-bole. 
<.  thrMt. 

/,  DMk. 

g,  brldf^. 

InFis.aOj,  B,— 
«,  flrtt  fliMhrnmber. 

a',  Ncond  (Irc-chMnber. 
6,  nietal-elwmber. 


Pudd^Mg-Fimaea. 


k,  itack. 
I,  Telnt-tne. 

^roof. 

ffi,  tKp-hole. 

n,  at(qipar>hole. 


d,  mter-back. 
/,  pipe  to  supply  wa- 
tar-boahw  f. 


tnbnbr  bolte,  ■llowliig  puMga  «f 
WBter.  The  bridges  rootatn  mtvr, 
and  have  ueendiiu  ud  dawcndlng 
steun  and  wmtn  |ipM. 

Tbe  puddliDg-flinMce  mi  Itmnt- 
«d  by  an  Iran-naBler  uf  tbo  nune  of 
Henry  Cork,  about  the  jtar  1780, 
tbe  bed  of  wnoM  fkimce  wu  BMda 
oTnnd.conwqiientlj  the  taibniet 
•Kta  ivBned,  many  of  iu  impnrltlaa, 
erpectally  the  carbon,  vbich  U  the 
metalloid  canning  llntdl^,«aedtlv- 
ca  from  It:  hence,  when  thejplg> 
tnm  «aa  melted,  it  affionMNl  the  fbnn 
ofgialn.  Hr.  Samuel  Baldwhi  Bog- 
en  Introduced  the  pnaent  system 
of  iron  bottonu  to  himacefl,  wbkh 
obrlMed  tbe  deterknadDg  Inflnenee 
of  the  rilicon  due  to  the  nndy  bed 
of  the  Cort  hirtiace,Badeventaally 
did  away  with  tbe  flnenr  proccM. 

The  chamber  the  pig  -  metal  Ip 
charged  with  coniiila  of  iron  platea 
^  fiinnlngtheboltomandBl(lea,iihleh 
^  are  lined  with  refractory  elen  rich 
_  _  T^'  Inoxldee  ofiron.  In  ehangmg  tl>e 

  hnat, nliOT iml rmlrn  from  ttieham- 

men  end  rollera  are  thrown  on  the 
I  bMorth  or  bcttom,  and  on  thia  the  ebaige  of  pig-metal,  con- 


ng.88H. 


Fig.  8393  Hhova  tbe  plan-Tiew  of  the  Uro^ihainber.  inn-cham- 
ber, neck,  and  itack.  The  water>Jaeket  !■  open  above.  glTing 
ftw  exit  to  iteam,  ani  the  sepainte  aeeHona  are  cMUtected  by 


ng.  8906. 


Paddlinf-  Fufwua. 


PUm  of  FHddlinfFunMei. 


'  tlMng  of  fitOponndfl  to  MO  ponnda.  Fuel  1b  then  thrown  Into 
the  grBt«,  and  In  about  twcntj-flve  or  forty  minutea  thli  car- 
bunt  of  iron  becomes  liquid,  and  awnmee  the  form  of  a  molten 

Elate  of  iron  •oma  one  and  a  half  to  two  Inchea  thick  Being 
eafier  than  the  flags,  the  latter  pau  thrauKh  It,  and  rliie  to 
the  top.  In  poBilng.  Uie  oxygen  contained  in  the  pillcates  com- 
bineii  with  the  carbon  of  the  iron,  and  decarboiilae*  it ;  but  un- 
!  letn  the  iron  b  agitated  it  will  not  bernme  malleable.  Hence 
{  the  nuddler,  with  a  bar  called  the  ralMt,  agltatcii  the  metal, 
,  uid  tiringa  in  contart  the  oxygen  of  the  alUcKte  with  the  car- 
'  bon  and  other  ImpuTittea  of  the  iron.    Aa  the  carbon  U  liwring 
I  the  metal,  it«  ntonu  expand  and  become  of  lee*  speclflc  gtarlty, 
I  and  it  throws  off  carbonic  oxide  gan,  the  blue  flame  of  which  la 
\  plainly  t«en  by  any  one  who  walchpii  the  proceu.'  The  puddler, 
at  this  Bt^ge,  must  be  Inceauntln  htn  operation,  for  the  trana- 
formaUon  scene  la  comin|,  and  tbe  crude  Iron  la  becoming 
,  malleable.    The  tioillDg  or  the  maM  la  kept  up  by  the  frwth 
I  energy  of  the  puddlcr  until,  aa  the  rerbon  dimfniehea,  the 
BlomH  of  the  iron  begin  [o  knit  or  atcglutinate  together  In  a  aoft 
I  apongy  consfBtcncy,  the  cinder  taking  tbe  place  of  the  once 
!  molten  iron.    The  iron  1»  now  as  lenFlUTe  to  oxygen  a*  a  tropl* 
I  cal  plant  would  be  if  placed  In  a  temperature  at  zero,  and  aa 
!  the  human  lung*  would  be  If  inhaling  pure  oxygen  ;  it  iivca,  aa 
I  it  were,  too  fiut    It  la  at  this  point  that  anioke-preTentera  are 
I  punled  1  but  a  deosidialDg  flame  ie  kept  oa  tbe  Iron  while  It  la 
,  being  kneeded  and  divided  into  balla,  preparatory  to  being 
I  brought  out  of  the  niroace ;  and,  when  done,  the  lump  ia  taken 
\  to  tbe  hammer  and  beaten  into  the  teqnired  ahape  Ibr  rolling 
it  into  the  paddled  bar  of  commerce.  Ttala  operatioB  ii  called 
Mngting. 

Pad'dUng-ma-ohlne'.  A  tnet^^hanical  puddler. 
It  o]H>mtr8  liy  meana  of  meclianical  rabbles,  or  by 
rotation  of  the  famace.    See  PtniDLBB. 

Puffer.  A  Tat  in  whieh  goods  are  boiled  in  an 
alknline  nohition.    See  BucKiKQ-KlElt. 

Fnffer-plpo.  The  vertical  axial  pipe  in  a  kier 
in  which  cotton  goods  ai-e  washeil  dnriiig  the  bleach- 
ing process.    See  KlRR. 

Pug.  (PoUery.)  Tb«  mill  in  which  Is  kneaded 
and  from  which  it  conies  in  the  fnnn  of  hricks. 
ThesR  am  stored  in  celUrs  to  ripm.    See  Pro-MILL, 

Png'gliig.  1.  {BuileUng.)   a.  Lining  the  spaces 
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between  floor-joiats  with  coarse  mortar  to  prwveut 
tlie  (taasage  of  sound. 

b.  Stufi'  Inid  OR  partition- walls  to  (liiadun  sound  ; 
felt,  saw-dust,  tan-bark,  Lk-adrnuvj. 

2.  Clayiiu} ;  tamping  with  clay  ;  stoii])ing  with 

3.  Grinding  of  clay,  with  a  suffirieiiry  of  water 
to  rendL-r  it  plastic.  Tcmpr.rhi'j. 

Fug-milL  A  mill  by  which  clay  is  workud,  to 
blend  its  materials  and  render  it  plastic,  for  bricks 
or  jiottery. 

It  has  an  npright  cylinder  armed  with  intruding 
blades,  and  an  upright  revolving  axis  armed  with 
radial  bludes  winch  work  in  the  intervals  of  the 
former.  Having  a  spiral  arrangement  or  obliiiuo 
position,  the  tendency  of  the  blades  is  to  force  the 
clay  constantly  downward  to  tlie  exit. 

Fig.  899T  thowi  K  mill  In  wlilch  the  einj  b  cut  loto  pteoe* 
by  the  knlTM,  Bud  then  grouod  aud  tampered,  being  orentiuilr 


Fig.  m 


Pug-mi. 

fireiwed  nut  at  the  lomr  end  by  the  Bptral  blmde  which  dlachnrgei 
t  Into  the  briclt  molds  beneath. 

Pug-tub.    {Metallurgy.)    A  cistern  in  whinli 
argentiferous  slimes  are  stirred  up  with  water  in 
order  to  remove  some  or  the  nmd  which 
becomes  siiai>ended  in  the  water. 

Fu'las.   A  twine  made  by  the  Malays 
from  a  species  of  nettle. 

FulL    1.  The  lever  of  a  l)eer -engine 
or  counter-pump.    It  is  vertical  w-iien 
"  at  rest,  and  is  pulled  down  to  actuate  the 
piston  in  the  pump-cylinder. 

a  shows  a  rrmdrmU- 
pull ;  being  pulled  to  the 
right,  the  arc-shaiied  piece 
travels  in  its  guiile,  lift- 
ing the  punip-i-od  and 
ejecting  the  beer  at  the 
faucet. 

A  is  a  sphere-pull,  the 
ball  rolling  in  its  socket 
as  the  lever  is  drawn  over 
to  the  right. 

2.  The  knob  and  stem 
of  a  door- belt  or  door- 

3.  A  catch  or  lip  upon 
a  drawer  or  door  by  which 
it  is  pulled  open. 

4.  (Pi-iiitijuf.)  a.  The 
space  on  the  form  which 
v/as  impressed  by  the 
platen,  in  the  old  style 


of  printing-press,  whero  two  impressions  were  Home- 
times  required  for  a  lai^  fonn. 
b.  A  .single  impression. 

Pull-cock.  A  faucet  whose  spigot  or  movable 
memlter  is  vertical  while  the  passage  is  closed,  and 
is  pulled  over  to  a  horizontal  )>osition  to  discharge. 
It  i-otates  90"  in  a  vertical  ]ilane,  while  the  ordinary 
spigot  moves  in  a  horizontal  plane. 

Pull-down.   {Afusic.)   A  brass  wire  wbich  ta 
I  attached  to  the  under  side  of  the  valve  of  an  organ 
i  and  by  which  the  valve  is  operated  as  the  key  of 
■  the  manual  is  depressed  ;  the  pull-dovm  passes 
I  through  a  perforation  in  a  brass  plate  on  the  bot- 
tom of  the  wind-clie.st,  and  connects  by  a  lever  and 
a  small  rod  called  a  dicker  with  the  rear  end  of  the 
key. 

Pul'ley.  A  wheel  with  a  grooved,  flat,  or  slightly 
convex  rim,  adnpted  to  i-eceive  a  coi-d  or  band,  which 
runs  over  it.  Its  function  is  to  transmit  power  or 
change  the  direction  of  motion. 

It  is  said  to  have  been  invented  by  ArchytAs  of 
Tai-eutum,  a  disciple  of  Pythagoras,  alnjut  5J6  B.  c. 
It  does  not  appear  to  have  been  used  by  the  ancient 
Egyi'tians. 

The  combination  of  pulleys  is  ascribed  to  Archi- 
medes, who  died  212  B.  c. 

Vitruvius  described  the  pulley.  He  refers  to  the 
sheaves  (pi  biatli)  iu  the  blocks  ('rrW(&»i),  and  defines 
the  system  by  the  aggregate  number  of  sheaves  in 
the  two  blocks,  — trt'sjiaalos,  poiUispistos,  etc. 

"We  read  of  pulleys  on  the  girat  ship  built  by 
Arehimcdes  for  Dionysins  of  Syracuse,  about  250 
B.  c.  They  were  used  for  hoisting  stones  into  the 
towera  for  the  supply  of  the  catapults  and  other  en- 
gines. 

The  cord  and  pulley  principle  is  employed  in  the 
tendon.i  of  animals,  some  of  which  have  tficir  direc- 
tions changed  by  passing  over  lixed  pulleys  of  carti- 
lage. 

One  of  the  muscles  by  which  the  eyeball  is  moved 
is  called  the  irochleai-ia,  from  the  trochlea  or  pulley 
through  which  the  tendon  jiuases. 

The  pulley  in  classed  as  one  of  tlie  mecliani<.-al 
powers. 

Pulleys  without  blocks  or  camera  are  properly 
alieavca  or  pulley-wheels,  which  are  mounted  in  vari- 
ous ways,  accoiTling  to  the  purjtose  for  which  they 
are  designed. 

The  simplest  form  is  that  of  a  wheel  with  a  nearly 
flat  face  (a),  over  which  a  baml  i)asNes.  This  is  the 
common  machine-pulley  used  on  shafting,  which  Li 
ordinarily  sup]K>rted  by  hangers  from  the  ceiling  of 
the  shop.  Couplings  and  hangers  are  described  un- 
der those  se]>araie  heads.  Pulli-ys  to  be  mounted  on 
machine-shop  shafting  are  :  — 

Fnst ;  being  tinnly  attached  to  their  shaft,  from 
which  they  receive,  or  to  which  they  communicate, 
motion. 

Looae ;  running  free  on  the  shaft,  to  receive  the 
Ixdt  and  allow  it  still  to  traverse  without  being 
affected  by,  or  affecting  the  motion  of,  the  shofting. 

Speed;  having  a  number  of  faces  or  grooves  of 
different  diameter  (b),  so  as  to  communicate  varying 
sjieeds  with  a  given  rate  of  motion  of  the  belt  or 
conl.  This  is  common  in  lathes  and  analc^us  ma- 
chines, and  i.i  sometimes  called  a  Cf»t«-pnlley. 

Conical;  usikI  in  cotton  machinery,  etc.,  where  a 
gradually  increasing  or  decreasing  speed  is  required. 

See  Cl)NK-PUI,LKY. 

The  onlinary  single-.sheave  pulley  transmits  and 
changes  the  direction  of  motion  without  increasing 
the  pow^r.  The  most  familiar  form  of  mounting  is 
that  used  on  shiplioanl  (d),  in  which  the  sheave  mns 
on  a  pintle  in  a  block  which  is  embraced  by  a  iCrap 
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of  metal  or  rope  having  an  eye  at  one  end  and  a 
hook  at  the  other.    See  Block. 

Another  fonn  of  moimtinf;  a  single  sheave  is  a 
simple  hanger  (c) ;  this  is  not  30  commou  in  regular 
huiating- tackle,  but  is  familiar  in  models  and  expei- 
iriiputa!  uiachintts.  Having  no  duxks,  the  line  may 
gKt  out  of  its  groove  and  cfa^e  to  run. 

In  compound  systems  of  puHevs,  the  sheaves  of 
encli  block  are  usually  an-anged  npon  the  same 
tlirough  pin,  which  jasses  through  each  cheek  and 
the  walls  of  sei)anition  between  the  sheaves. 

In  another  method,  the  sheaves  turn  in  slots  ar- 
ranged in  vertiiad  aeiics  in  a  long-tackle  block,  instead 
of  hoiizontally.    The  sizes  of  the  sheavea  vary,  so 


Fig.  8BB9. 


Pulleys 


that  the  respective  ropes  do  not  ran  in  contact,  and 
thus  rub  agninst  each  other. 

Compound  pulleys  and  combinations  of  pulleys  are 
used  for  eaining  jrower  with  a  corresponding  loss  of 
Bi>eed.    The  arrangements  are  variotm.. 

e.  The  rope  runs  over  sheaves  in  a  sfanding  pulley 
and  a  running  pulley.  The  gnin  in  power  is  two- 
fold. (Friction  will  not  be  considered  in  this  and 
the  following  estimates,  though  this  causes  a  con- 
siderable loss  of  power  under  even  the  most  favor- 
able circiunutonces,  increasing  with  the  number  of 
sheaves.) 


The  block  and  tackle  or  fall  and  tackle,  as  it  is 
variously  called,  has  a  pair  of  pulleys  in  which  sev- 
eral sheaves  are  oriauged  to  run  on  the  same  pintle 
in  the  block  {/),  or  one  above  the  other  (g).  The 
effect  is  the  same,  as  each  sheave  runs  independently 
on  its  own  pintle  at  such  a  mte  as  it  is  impelled  by 
the  rojie.  The  power  is  thus  calculated :  Divide  the 
weight  by  double  the  number  of  sheaves  in  the  lower 
block  ;  the  (|uotieut  is  the  power  reijuired  to  balance 
the  weight. 

In  systems  of  pulleys  with  one  rojie  and  one  mov- 
able block,  the  load  U  us  many  times  the  power  as 
I  there  are  different  mrts  of  the  rope  engaged  in  sup- 
i  porting  the  movable  block. 

The  tension  on  each  part  of  the  rope  is 
equal  to  the  jiower  ;  or,  lu  other  words,  has 
the  same  tension  throughout  its  length. 
Each  portion  of  the  rojie  connecting  the 
two  pulleys  is  adequate  to  the  support  of 
the  power,  Vrhioh  is  1,  and,  the  strands  con- 
necting the  pulleys  being  6,  the  statement 
of  the  power  to  the  load  is  1  to  6,  in  the 
example  shown  ;  the  rope  traveling  6  feet 
for  every  foot  gained  in  the  raising  of  the 
lower  block  and  its  load. 

The  8panish  Barton  {h  i)  has  two  cords 
and  two  running  blocks  and  one  stauduig 
block.    See  Barton. 

.Pulleys  are  susceptible  of  many  other 
combinations,  by  increa.sing  the  number 
and  varying  the  points  of  attachment  to 
the  load  or  to  the  support.  See  Brown's 
'*  507  Mechanical  Movements."  See 
Tackle. 

In  Whlto'd  pulleji(;t)  tbecUameter  of  Mcb  ifaeaTs 
la  proporUonnd  to  lU  rate  or  levolution ,  to  that  all 
may  rerolTc  In  the  noie  time.  Ail  tbe  sbcavM  turn 
on  the  Banie  pin,  and  each  may  comtitute  an  inde- 
peodcntly  lerolvlDK  pulley,  or  they  all  may  be  cut 
on  the  face  of  a  colld  cooknl  block  alter  the  manner 
of  speed-pulleys.  In  an  arTangement  ct  thlt  kind. 
In  which  the  theoretical  power  is  to  the  weight  as  1 
to  6,  the  dlanieteni  of  the  eet  on  one  blocK  would  lie 
1, 8,  &,  and  of  thofe  on  the  other  2, 4,  6,  The  rulo 
mboTo  utated  fonstiiiiating  tlie  relntlonBOf  the  power 
and  load  may  be  atated  in  another  form. 

Pulleys  for  driving  machinery  by  means 
of  flat  belting  are  usually  made  somewhat 
swelling  on  their  peripheries.  It  is  found 
by  experience  that  the  band  when  in  mo- 
tion has  a  tendency  to  work  up  toward  the 
highest  part  of  the  face  of  the  pulley,  so 
that  it  is  kept  more  centrally  to  its  work 
when  this  form  is  adopted.  Grooved  pul- 
leys are  uxed  for  ropes  or  cireular  bands, 
and  for  some  purposes  Hat-faced  pulleys 
having  a  circumferential  ledge  at  each  side 
are  employed  (y). 

I  is  ^  plain  or  ordinary  machine-pulley  ; 
m,  a  double-arm  pulley,  by  which  means  ad- 
ditional stiffness  b  imparted  to  the  rim  ;  n 
is  a  split  or  divided  rim  pulley  ;  the  halves 
are  bolted  together  by  flanges  on  the  hub 
and  interior  of  the  rim.  o  p  are  differ- 
ential pulleys  for  hoisting.  The  JUU-rope  pulley 
{q)  is  used,  as  its  name  indicates,  for  transmitting 
power  ill  some  cases  by  means  of  a  band  or  flat 
rope,  r  is  a  lock-pulley.  In  this  arrangement, 
the  spline  which  secures  the  fast  pulley  1  to  the 
shaft  is  fitted  somewhat  looselj',  so  that  it  may  be 

fnished  forward  to  engage  with  a  hole  in  n  loose  pul- 
py 2,  and  withdrawn  therefrom,  compelling  it  to 
revolve  with  the  pulley  a  or  allowing  it  to  stand 
loose  on  the  shaft. 

Pulleys  for  household  hanlware  have  Epecific  sames 
derived  from  their  modes  of  attachment. 
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«,  Bcicw-palWr-  «,  welLiiaUqp  fbr  dnmb-iiiiU 

t,  frBme-pulkj.  en,  ate. 

«,  aide  pallej. 

Specific  names  are  given  to  pulleys,  according  to 
place,  purpose,  material,  construction.    See  — 

AoU-Motton  pulley.  Loose  pullcv. 

BUton.  PnUey-blo^ 

BelUnc  Pallet  clutch  or  tonge. 

Block  (ferieOw.  mc  Buge).  PuUey-ahwTe. 

Block  and  tackle.  Pall^-ntwid. 


Ball'i  eje. 
Chain- pQlley. 
UUrk-puliey. 
Clutch-puUqr. 
Cone-pnllev. 
Conical  pDlley. 
DtRierenttel  pulley. 
lkHibIe.i<peed  pulley. 
Ex  pending  pulley. 
BstMnrion-drum . 
Ml  and  tackle. 
Vut  and  loon  pulley. 
Vut  pulley. 
Vtet-rope  paU^. 
frletlon^nteh  pulley. 
IrietlMi-pulley. 
Gutde-pulley. 
Idler. 

Lock-pulley. 

Pulley-bloolL  A  shell  with  a  sheave  or  sheaves. 
See  Pulley. 

Fig.  4001  is  a  skeleton  frame  with  an  iron  sheave. 


Pulley  mupeuiloa-hoak. 
Pulley-wbeel. 
Bioer. 
Runner 
Saeh^Dlley. 
BeoRd  pnlleyHiiHTe. 
aUding-pulley. 
Snetcta-block. 
Speed-pulley. 
TMkle. 
TuSta. 

TeufloD-pnUey. 
TighteDlng>pul>ey . 
TnTeislnc-pulley . 
Tvo-epced  pulley 
Vurtable-epeed  pnUqr. 
Whip. 

Whip  nnd  Tunner. 
Wtalp«n-irtiip. 
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cast  in  two  pieces  ami  with  hollow  &xia.  The  sheave 
is  shown  on  an  enlai:ged  scale  on  tlie  left. 

Ful'ley-box.  (Loom.)  A  frame  contaiuing  the 
pttlleyii  for  giiitliiw  the  tail-cords  iu  a  draw-loom. 
Pmley-oheok.  An  automatic  device  by  which 
tlie  rope  is  Ice|>t  from  rtiiining  back  over 
Hg.  4002.  apiillHy.    In  Fig.  4003,  the np)ier branch 
01  hook  A,  pivoted  to  an  arm  hanging 
loosely  from  the  axis  of  the  pulley,  al- 
lows the  rope  to  move  freely  in  oim  direc- 
tion, but  preventtt  movement  ia  the  op- 
posite direction 
Fig.  4008.      when  a  weight  is 
snspiMided  from  the 
lower  part, 

Pal'ley-clntoh. 
A  devifv  for  fasten- 
ing B  hoisting  pul- 
ley to  a  beam  or 
rafter.  The  grapple 
is  adapted  to  hold 
ftutoniatie^Uy  to  r 
beam  above,  and 
has  at  the  lower  end 
of  its  arms  eye.i  to 
rtfceive  the  support- 
ing ]oi>e  of  a  pulley 
and  sockets  to  re- 
ceive handles  to  unclasp  and  adjust  it. 
Ful'ley-drum.  The  block  inclosing  the  sheave. 
Palley^nor'tised.    (Chrpenlry.)    A  mode  of 


securing  a  ceiling-joiKt  to  a  binding-joist  so  that  thai 
lower  surfaces  sliall  be  flusK  The  end  of  the  ceiling- 
joist  has  a  tenon  which  lets  into  a  mortise  in  the 
bindinj^-joist. 

Pulley-sheavfl.   The  roller  with  a  grooved  sur- 
face over  which  a  rope  runs 
in  a  block.    To  avoid  the  «g  4004. 

friction  of  thepulley-sheave 
b  on  its  pin,  an  annular 
system  of  anti-friction  roll- 
ers has  been  interposed  be- 
tween the  inner  bearing 
surfoce  of  the  sheave  and 

ng.4006. 


Pulley  Satp<nsiem  Hook. 


MuU  PvJleihStand  and  Axti- 
Friaion  Sktavta. 


FuUty-Outch. 


PuUnf-Clieck. 


the  pin  on  which  it  i-otates.  Each  of  the  interven- 
ing rollers  has  an  axial  pin  at  each  end,  joumaling 
into  a  ring  which  is  at  liberty  to  travel  around  the 
common  axis.  The  rings  keep  the  rollers  at  their 
proper  relative  distances,  and  prevent  their  becom- 

nig    jammed    Siiainst  _,  

ea*h  Sther.  TT 

Pulley-atancL  A 
hangei'  a  on  which  the 
pulleys  are  adjustable 
m  hight  and  angle  of  ' 
axis,  so  as  to  make  them 
suit  the  belting,  which 
may  reach  them  at  an- 
gles varyine  with  the 
stem  of  tlie  hanger. 

Pnl'ley  Sns-pon'- 
sion-hook.  One  to 
catch  above  a  rafter  or 
beam  of  a  bam  to  aflbrd 
a  hold  for  the  Uock  of 
a  hay -elevating  fork. 
The  socket  is  mounted 
on  the  end  of  a  pole, 
the  stop  holding  the 
hook  in  inclined  posi- 
tion ready  to  slip  over 
the  rafter ;  the  jwle  is 
then  withdrawn  from 
the  soi-ket. 

Pul'Iey-wheel. 
This  is  more  projwrly 
termed  a  sheave.  It  is 
a  wheel  ninning  on  a 
pintle  in  a  block  and 
grooved  on  its  jeriph- 
ery  for  the  reception  of 
a  TO))e.    See  Pulley. 

Full 'ing- jack.  A 
hydraulic  device  for  lift-  PamngJati. 
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ing  or  pulling  heavy  weights.  It  consists  of  a  cylin- 
der a  containing  a  tube  b  pivoteti  with  a  piston  c, 
and  having  a  second,  interior  tube  d  passing  into  the 
foot  of  the  pump  e,  which  projects  into  the  reservoir 
/.  In  operation,  one  of  the  hooks  g  g"  is  attached 
to  some  lixed  object,  and  the  other  to  the  weight  to 
be  moved  ;  the  water  is  introduced  into  the  cwtem, 
and  tfie  communicating  valve  between  it  and  the 
interior  tube  d  ia  closed  by  turning  the  screw  A; 
working  the  lever  i  operates  the  plunger  k,  causing 
water  to  pass  through  the  tube  d  from  the  cistern  to 
the  upper  part  of  the  cylinder  o,  into  which  it  is 
discharged  through  apertures  in  the  tubes  ft  d,  for- 
cing tlm  piston  downward  and  lifting  or  drawing  the 
object  to  which  the  hook  /  is  attached  a  distance 
equal  to  the  movement  of  the  piston.  By  unscrew- 
ing the  valve  h  the  water  is  again  returned  to  the 
cistern  /  as  the  weight  is  lowered. 

The  view  shows  section  and  elevation. 

PuU-i'roQ.   The  piece  at  the  hind  end 

ng.-400T. 


There  are  but  few  vegetable  fibers  collectible  in 
any  quantity  which  have  not  been  tried  for  paper* 
making.  A  list  of  the  more  prominent  is  given  nn- 
der  the  head  of  Paper  (which  see).  For  the  machin- 
ery by  which  the  fiber  is  reduced,  see  Rag-encink. 

Fulp-boU'w.  An  apparatus  for  treating  paper 
stock,  especially  ground  wood  or  cut  straw,  to  re- 
move gum,  silex,  starch,  etc.,  from  the  fiber.  See 
next  article. 

Fnlp-di-gesVer.  (Paper-making.)  A  machine 
for  boiling  slock  for  paper,  such  as  wood,  straw,  and 
other  material,  to  remove  the  amylaceous,  glutinous, 
and  siliceous  matters,  and  obtain  the  fiber  conii)ara- 
tively  pure.  The  usual  course  is  to  boil  the  6touk 
iu  an  alkaline  solution.  The  manufacture  of  [taper 
from  woo<l,  straw,  and  various  plants  has  been  prac- 
ticed for  over  a  century,  and  relerence  is  made  under 
Paper  to  three  worlcs  of  the  last  centuiy  whose 
leaves  were  made  of  various  vegetable  fibers  other 
than  cotton  or  linen.  A  list  of  several  hundred 
plants  which  have  been  used  or  whose  use  has  been 
suggested  is  given  in  the  same  article.  See  pages 
1607-8. 

E%.  4008  Bbowi  an  appantiu  with  a  borivmtnl  rotary  tnbo- 
lar  mUct  bavlug  a  fln-ohuibar  C  at  one  end,  and  a  nnob- 
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of  the  tongue  of  a  street-car  by  which 
it  is  attached  to  the  car, 

FtUl'man-oar.  iSailwaij  Engineer- 
iftj.)  A  first-class  car,  usually  fitted 
with  capacious  seats  by  day  and  with 
couches  and  berths  by  night  Named 
from  the  promoter  of  the  enterprise  and  one  of  the  in- 
ventors of  the  contrivances  now  used  by  the  company. 

The  Pullman  cars  are  owned  by  a  company  which 
pats  them  on  the  vuriitus  railways  of  the  country, 
can7ing  passengers  who  have  first-class  tickets  and 
who  pay  extra  for  the  use  of  tlie  su[>erior  accommo- 
dation of  the  Pullman  car.  It  is  fast  becoming  the 
equivalent  of  the  European  "first-class,"  being  su- 
perior in  its  fittings  to  the  other  cars  of  the  train, 
and  is  more  select  and  safe.    See  SLRBPiMa-CAS. 

Pollook.   See  Put-loo. 

Fnlt^Ttooa  {Horolmjy.)  TItn  wire  or  string  at- 
tached to  the  striking  mechanism  by  pulling  wnich 
the  clock  ia  made  to  strike,  for  the  pur|>oso  of  bring- 
ing the  striking  and  going  mechanism  into  aocoru- 
ance  or  repeating  the  hour  previously  struck. 

Ptill-to.  (  fFeaving.)  The  upper  bar  of  the  lay, 
lathe,  or  batten,  which  is  tised  to  beat  up  the  weft. 
Also  called  tlie  lay-eap. 

Ful-mom'e-ter.  An  instrument  for  measuring 
the  cai>acity  of  the  lungs.  A  pne.uTnatometer.  See 
Spiromrte'r. 

Pnll-o'ver.  (ffat-making.)  A  conical  cap  of 
felted  fur,  forming  a  napping  to  be  pulled  over  a 


hat-body.    The  napping  is  made  upon  a  triangular  \  the  boiiW  u  iiiioa 

piece  of  paper  or  metal,  sometimes  called  a  bnmm,   ''  ~"* 

the  fur  extending  over  both  sides  of  the  iMper,  which 
prevents  the  sides  from  uniting. 

The  term  pull-over  refers  to  the  mode  of  fitting  it 
to  the  body,  in  contradistinction  to  the  mode  of  ap- 
plying the  napping  by  lapping  it  around  the  body, 
one  side  at  a  time. 

Pulp.  (Paper-maJcing.)  ^per-niaking  material 
cut  fine  and  suspended  in  water  ready  for  manufac- 
turing into  pBpw. 


etaamber  at  the  other  end.  The  fl re-chamber  bu  %  not,  orer 
which  b  achajnber  conimunkatlng  with  achUiiDey.  The  heat 
pwwfl  through  tho  tube*  la  tfao  boiler  below  the  lerel  of  the 
Tocf,  Kod  into  the  aboTe-mentlODed  ch^ber,  and  then  panel 
through  thoM  aboTe  mid  roof,  Into  tho  chamber,  and  then  Into 
the  chimney.  The  boiler  n)t«tea  on  bearing  rollers  B,  and  ii 
moTed  by  a  pinion  and  annular  grmr. 

A  (Fig,  4009)  represenbi  Dixon'n  itraw-boller.  Rye-atraw  In 
chopped  Into  lengtha  of  about }  of  an  lnch,cl<»nMd,dtuted,aDd 
MBwd  through  a 

liMTy  pair  of  iron  WIf.  4000- 

rollers  to  open  out 
thn  tube*  and  knota, 
after  which  It  la 
transferred  to  the 
holler  a;  thU  la 
partially  flUed  with 
•  solution  of  cauptlo 
Boda  In  the  propoiv 
Uon  of  60  gallons  to 
each  100  pounds  of 
straw.  The  man- 
hole coTer  6  and  di- 
aphragm cover  c  are 
remoTed,  and  tb« 
straw  and  canstlo 
Kilutton  alternately 
Introduced ;  the  lat- 
ter la  drawn  from  a 
tank  by  a  rotary 
pnmp  d,  and  when 


the  supply  Is  cut 
oS.  The  caustic 
alkali  percolates 
through  the  straw, 
collects  at  the  bot- 
tom of  the  bolter, 
and  Is  drawn  there- 
ttvm  by  the  rotary 


Dixem"!  Straw-Boiler. 


Jump,  through  the  pipes /g,  returning  through  the  heated  coll 
to  the  upper  port  of  the  boiler,  to  be  a^in  pasied  through  the 
straw.  TbebdIlngbelDgflnishej,  the  atnirls  removed  by  wlth- 
diswtng  the  slide  Talie  i,  proriiled  with  an  exterior  handle. 
£  la  an  ^tpaiatw  fbr  boiling  paper  slock.  It  baa  a  crank  fat 
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remoTlDK  from  the  tub*  after  balling'  a  aod  6  repreMot  the 
bniliDg-tuba  ;  thnw  haw  perforated  £1h!  bottoms  c  c,  urrylng 
nprtght  pipea  d  d  funnounled  by  the  bonneta  1 1 ;  atiMm  i«  ad- 
mltCcd  tQrough  the  ^\f»/f  and  distributed  throughout  the 
masa  In  the  boiler  by  nieani  of  aperture*  In  the  perTorMed 
ftlw  bottom.   Tbe  tub*  are  ^  or  i  filltsd  with  a  aolution  of 

FIr.  4010. 


Pulp-Digeuer. 


■oda;  iteam  In  then  turned  on  until  the  liquid  boila,  rialng 
tfarough  the  pipe*//,  and  h  deflected  by  the  UDder  nurtltce  of 
the  bonnet ;  the  paper  acrapa  arc  then  gradually  thrown  In  and 
dlatribateil  u  uniformly  ai  posalble.  After  boiling,  the  in  am 
la  belated  out  of  the  tub  by  chalna  which  are  hooked  to  a  frame 
tnnnected  olth  the  (aloe  bottom  and  attached  to  the  lifting 
chain  of  the  crane.   The  tuba  have  covon  of  wood  or  mot«l  to 


preTont  earape  of  heat  and  ateMn.   The  liquid  la  drawn  off  bj 

the  pipM  g  g. 

Fig.  4011  In  a  tIpw  of  the  PbImt  and  Howland  rotary  pulp-dl- 
gealer.  It  hai  a  rotary  boiler  with  a  hollow  tninDlon  throoril 
which  paMM  a  pipe  hBTlngan  Interna]  partition,  ao  that  the 


Fig.  4011. 


Palsfr  and  UowUmd  PiUp-DigtOtr. 


ateam  fVrimthe  upper  portion  of  the  boiler  may  flndexitthroncfa 
one  comparttnent  of  the  pipe,  and  the  liquid  contents  of  ue 
boiler  may  find  an  exit  through  the  other  comparftnent. 

A  perforated  diaphragm  nw  the  end  of  the  holier  protect* 
the  ateam  and  alkaline  liquid  plpra.  and  «erm  aln>  to  rtraln  the 
liquid  from  the  Htocii  under  treatme&L  The  bolleni  are  ar> 
ranged  In  pain,  m  that  the  ateam  ariaiag  ftom  the  bollloB  of 
the  alkaline  and  other  routent*  of  one  boiler  la  Injected  Into 
the  other.  Ihe  rotaty-boitera  are  iicatrd  by  a  furnace  t-elow, 
and  the  chimneys  paa*  through  the  cyllDdrwal-bottomad  rat* 
above. 

Fig.  4012  la  an  apparatuji  for  redui  Ing  atraw  to  hair-^tnff " 
for  the  man u&c lure  of  paper.  The  atm>,  after  Mng  ent  up 


4DI3 


Kaytnn  and  Thiry'i  Strato-Boilrr, 


into  abort  length*,  la  Immrned  In  an  alkaline  anluti'>n,  and  aub- 
}octed  to  Bteun  presaure  In  a  boiler,  alter  which  It  In  traahed 
and  diacharKcd  from  the  boiler*  hv  the  nid  of  a  copious  atreau) 
of  water.  The  boiler*  are  cbargnl  from  above  with  atock  and 
with  water.  The  pnperatock  la  allrred  by  chalna  on  a  rotatinir 
abaft,  and  la  remoTed  by  lifting  ralre  L.  The  Are  1«  on  a.  mov- 
able car  E. 

Robblna  and  f>nnthmayd'a  apparatua  for  treating  bamboo  and 
Blmilnrfihera  connteta  of  a  retort  A.  boiler  F,  nnd  dipvler  D. 
Iloat  is  applied  to  tlio  retort  and  boiler,  and  rapor  from  nle«{^- 
noua  aabataacea  in  the  flnt,  and  ateam  tma  the  aecond,  arc 


conTeved  through  the  pipes  C  (7  to  the  digcKter  D,  InwI^h  the 
fiber  is  placed. 

The  boiior  and  retort  have  direct  contmnoication  through  the 
pipe  B.  and  each  pipe  1*  provided  with  u  cock  by  which  the 
proportinna  of  ateam  and  oily  rapor  admitted  to  the  digester 
may  be  regrulated,  or  either  may  be  cut  oIT.  /la  a  door  fa'  en- 
tering or  remoTlng  the  fiber. 

The  spread  of  inl«lll)(ence  and  the  consequent  demand  tot 
mon?  boDkn  and  newapnpera  ho*  render^  the  aupply  of  rag* 
vntlrcly  inadequate  to  (111  the  demand  for  paper  ilock.  In  woril- 
lag  nw  material  aome  ellmlnatire  proccta  became  iiiiiwaaij 
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Soilerfar  Bamboo  Fiber. 
8m  tha  folk) wing  UnlM  Stataa  piteati,  Not. 


1,763* 


7^7 
9,910 

17381 
30,394 
34,484* 
34,819 
35,418 
26,190 
36,308  • 

40,3j» 


41,612 
4a;015 

4aff:8 

46,7914 

46.84ft 

47,689 

80^ 

U,480 

61,671 

62,548 

08,644 


67;U7 
71.728 
78,184 
106,186 
109^96 
110,873 
118,602 
114^)1 
116327 
116^80 
117,427 
119,466 
181,749 


muhtne  or  hrdnulle  pmi.   Tbr  lya  li 
through  an  evaponUor  having  Inrllnftl  fluM.  hy 
iThkb«bont  86  per  rent  of  llMMNla  b  rccoTereiL 

When  luperhvAUxl  tteam  la  noployvd  fin-  bcntuig 
the  dislntegntor,  a  specU  fimn  of  boiler,  baring 
Inclined  wnter-tubM  between  which  the  prodaets 
of  oombtutlon  pun,  ii  emplojed ;  thete,  niter  cIp- 
cnlUini  below,  through,  ud  round  the  holler, 
wend  a  downcut  flue  to  nseh  tin  chimney.  It 
■nay  be  noted  thatsteun-heatcddlpRteM  requires 
leM  qiuatlty  of  likali,  and  ronpfete  the  proeMe  In 
■horter  time,  than  thoM  heated  hy  direct  firing-  In 
treathig  eeparto,  etnw.  etc.,  a  lempenUuro  of  81V 
to  tma.  ii  «illleieat,  butead  of  860°  to  876", 
at  lequlrad  fbr  wood. 

I  Fnlp-drass'er.  A  machine  for  removiag  Rpecks 
and  knots  from  pa|>er-pu]i>.    The  diluted  pulp  is 

I  itaeeeA  into  a  screen  in  whicti  the  specks,  superior 
specific  gntrity,  are  collected  into  a  receiver,  from 


64308 
64,610 
66,418 

The  principal  mothoda  now  In  uae  In  Enslsnd  of  preparing 
paper  pulp  by  chemical  meann  are  thoMof  Sinclair,  Houghton, 
Lee,  DelDlDger,  lingerer,  Thode,  and  lAhouiw,  and  the  iptcUl 
procetMaoTlJL-lgiaD and  Alaatlan  manufiicturen^uch  aeOrloll, 
Jaroaeon,  and  lluahaert,  Hoemian,  Lanbuhr,  Baatit,  Rieder, 
and  otlien.  The  general  principle  npon  vhlch  all  thefc  chemi- 
cal method!  li  ba«ed  la  the  treatment  of  vegotsble  material 
containing  the  Obroon  matter  viith  alkaline  lyeii  under  high 
prcMDres  of  ateoro  and  corre>ipondiDg  temper&turea  for  a  (pvatcr 
or  leM  time,  In  order  to  aepante  the  flbroua  matter  from  the 
glat«n,  gum,  etarch,  etc. 

The  chemical  methods  in  the  prodoctton  of  paper  pulp,  al- 
though aomewhat  cheaper  than  the  mechanical  methods,  are 
not  xntnclenily  no  to  efTect  an  Important  alteration  In  the  coat 
of  piper  Tlie  Inrentors  of  chemical  prm-ema  have  had  to 
look  for  a  aarlng  somenrbere,  in  order  to  effect  such  a  dedrsble 
remit.   Many  attempts  have  been  mode  to  rocorer  tlte  ftlkali. 


StUeri's  Faprr-Putp  Drtsaer 


.„..^  .  y„    ...™.,   whence  they  may  be  discharged.    The  knots  too 

and,  although  as  higb  m  ei;{hty-flTo  per  cent  of  the  aiknil  was  |  large  for  the  meshes  are  (lehvered  over  the  edge  of 
recovcrcJ  by  Sinclair,  othcra  fUlod  altr^ther  or  produco-J  very    ^j-g  gpreen  into  an  annular  trough. 
uniatbCictory  reeulta,  and  now  the  procoMe^  or  bolllnR  with  •  .         i     *  _  _...u»»nD       rnaainrr  tlia  MflTca. 

alkaline  wlutloas  hivi  become  so  much  lmpro»od,  thit  the  re-  -Pulp'er.  1  An  appaiBtos  for  fPeeing  tbe  COHee- 
eoTcrv  of  the  alkali  has  become  of  necondary  Importance.  These  I  berry  from  the  fleshy  pulp  by  Whion  it  IS  surrounaeO. 
chcmli^il  proce«we  beini^all  founded  upon  ooegencral  principle,  .         COFP KR-H AC H INERT. 

2.  A  machine  for  reducing  paper  stock  to  palp. 

Seu  PlILP-DlOKSTER  ;  PULP-OKlKDKIt  :  PULP-MA- 
CHINE. 

Pulp-grind'er.   A  mnchine  for  giinding  paper 
stock  for  pulji. 

Klnoaland'i  pulp-crlDdcr  <1848  and  1R66)  has  a  cloeed  re^er- 
Toir  with  MiTKted  ebcnlar  side*  which  ftum  the  opposing  sur- 


tlie  di.Tiireiices  In  the  app  irritus  employed  arc  simply  In  details 
of  constrnctlon.  They  conai^tt  mostly  of  cylindrical  Teasels, 
heated  either  directly  or  by  Bteira  from  a  Kl«am-boilcr.  In  the 
1  ttter  case,  the  boiler  apparatus  is  provided  at  a  ahort  distance 
ftom  the  bottom  with  a  perlbralod  plate,  which  aepirates  the 
material  to  bn  treated  fVom  a  eortiln  aerpentlno  ateam-plpe. 
The  boiler  appnmtus  hai  nlw)  to  be  provllcd  at  the  lower  end 
with  a  man-hole  for  tbe  drawin;^  out  of  the  flnished  m^rl\ls. 
The  differences  In  the  iletaiU  of  tlie  varioua  apparatua  have  cer- 
toin  adTantlgea  and  ili-udvantagea  which  do  not  alter  tlte  main 
coDilidons.  Fry's  process  (SwedUh)  consists  in  boiling  the  wood 
In  water  or  alkalloii,  under  pressure  of  steam  of  froji  five  to  six 
atmosphere*.  It  can  only  be  applied  to  sawdust,  and  require* 
much  more  time  than  the  otbera.  Adamson's  process  consists 
In  the  employment  of  bvdrocarboas  for  dlgoating  woody  flhcr. 
The  ligneous  matter  Is  pla<-i!l  botveecn  two  perforated  plates  In 
a  boiler  heated  by  a  ateim-coll  and  filled  with  bentlne,  petro- 
leum, gasoline,  or  equlnlent  liquid,  which  Is  Tuporlied,  and 
after  condensation  In  a  colt  piasing  through  a  water  eliAmber 
aboTe  returns  a^ln  to  the  trailer,  whenee  It  Is  drawn  off  by  ap- 
propriate cocks.  The  illiintegrating  elTcct,  though  not  ao  ihor- 
ougti  AS  that  proluecd  by  alkalies, is  yet  sufflclcul  far  the  purpov:. 

Sinclair's  method  it  employed  in  reducing  wood,  bamboo, 
stra.T,  thWtles,  eir.  Tii<^  material  partially  commlniiteil  \* 
treated  with  a  solution  nf  caustic  sod«  nt  a  temperature  otWVf 
to876°  Fah.  (11  or  12  atmoiplierea  prewiire).  The  boiler  is 
vertical,  and  consist*  of  an  Inner  perforated  and  eitterlor  clo^e 
cylinder,  between  which  and  the  wall  of  the  brick-work  furnace 
i.4  an  open  spare,  permitting  the  products  of  combustion  to  aur- 
roiind  the  l>oller.  whose  Interior  perforated  shell  la  charged 
with  tbe  fiber  and  Hlled  up  with  water,  which,  passlag  through 
the  aperture,  constitutes  a  tnter-Jacket  between  the  two  sheila, 
«0  as  to  prevent  overheating. 

A  cylindrical  recrlver,  conncct<>d  by  a  pipe  with  the  boiler 
beneath,  la  Blled  with  concentrated  Ive,  and  the  application  of 
beat  causes  a  circulation  and  Interchange  of  the  ate%m  and 
tluIJ*  to  ensue,  removing  the  silicates,  re<laons  matter,  etc. 
The  Aber  Is  withdrawn  from  the  apparatue,  waahM,  bleached 
with  chloride  of  lime,  and  afterward  treated  In  the  eentriftigal 


*ItelMa«d. 


King^nd'a  PtUp-OriwItr. 


Ikcex  to  the  toothed  grlndlng-dlsk.  The  paper  stock  to  be 
ground  la  bd  la  with  a  cuireot  of  water  at  one  pipe  and  dia- 
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ohArgtd  kt  Mother,  thr  preHun  beiDK  obtained  bjr  s  hjdro-  j  nutde  oT  metallic  platM,  vhfch  an  peifont«d  by  «lontaied 
•tallc  column,  and  the  rate  of  paatage  delemilned  bj  mwnl  of  '  tne«hu,  Mporatiag  the  pulp  according  to  the  dUmcler  of  the 


the  regulatabJe  diichanre-operture. 
Fig.  4016  haa  grinding  nirHicei  on  a  Tertlcal  ihaft  In  the  man- 
Fig.  4016. 


Jona't  Putp-GrintltT. 

on  of  millatonei.  The  haif-groiind  itnlT  ia  bd  In  at  the  apoat 
to  the  «;e  of  the  Hone,  ii  dbcbaigsd  at  the  •ktrt,  and  )ea*ea 

the  tub  hj  the  lower  spout. 
In  Fl;.  4017  the  cplratly  ribbed  o/Unden  an  nar«d  together, 

the  edge*  of  tbe  ribt 
Fig.  4017.  actlngunhcar*  tocut 

•J.   771  the  material.  Thecaae 

■~-f^a/imi;mi^  hu  riba  In  opposite 
directions  to  thofo  on 
tbe  rolleia,  and  acting 
with  them  to  dlrinle- 
grate  the  pulp.  A 
loDgltadlnal  bar  U 
plariKl  below  and 
nearly  touching  the 
engaging  porllons  of 
the  rollera  The  hop- 
per it  near  one  end 
and  the  exit  pipe  cen- 
trally iltuated  at  the 
other.  The  cutting- 
rib*  oq  the  roller*  are 
multlpltoii  toward  the 
eilt. 

Fig.  4018  la  a  fbnn 
of  machloe  for  grind- 
log  wooden  blork*  In- 
to  pulp.  Tbe  block! 
are  preMed  againat 
tb«  grlftditone  bj  a  ipring  or  weighted  lerer.   The  sieres  an 


Pulp-arinatr. 


flit  im 


Hbeni,  and  dellfeiing  the  diOerant  quatlUee  Into  dlflerent  reerp- 
taclei. 

rig.  4019  la  an  appantoi  for  grating  wood  to  Ibnn  paper 

fiulp.  The  cylinder  A  haa  a  anrflice  adapted  for  grating,  lup- 
□g,  or  filing,  and  t>  rotaUxl  hj  a  pulley  A'  at  the  aame  time  that 
a  traveratng  motion  la  Imparted  by  a  worm-wbeel  on  tbe  shaft 
G,  and  the  worm  E  on  tbe  ahafl  f*,  to  a  hopper  abovp,  whicb 

Fig.  4019. 


Wood-Pulp  Maehint. 


Wood-Qrindtr. 

rantalna  the  wood.  The  wheel  la  Jonnialed  In  an  eccratrle  In 
the  alot  J  to  cauN  thla  motion.  L  I*  a  cteaalnf;  cylinder  cot- 
rred  with  card  leather,  and  runnlQE  In  contort,  or  nwriy  M, 
with  tbe  cylinder  A  for  removing  the  puUeriird  wood  tbei^ 
ftom-  See  alao  Wood-fapeb. 

Pulp'lng-ma-otalne'.  A  mastit-ittor  for  reducinj; 
roots  to  a  pulp  for  food.  Revolving  knives  and 
spikes  are  tne  essential  feature  of  the  machine.  A 
RauwiKe-^iider  will  do  it. 

Polp-ma-obine'.  {Paper-making.)  A  machine 
for  reducing  hnlf-siuff  to  a  fine  pulp.  It  is  similar 
to  the  haif-tAuff  engine,  consiuting  of  an  oblong  iron 
rat  a  rounded  at  the  ends  and  divided  by  a  partition 
A,  over  which  is  joumaled  a  cylinder  c  having  grooves 
into  which  chisel-edged  blades  d  inserted  in  sets 
of  3,  generally  to  the  nnmber  of  60  ;  beneath  these 

Fig.  40Q0. 


PtUp-Matkim*. 


and  set  at  an  angle  therewith,  other  cnttera  e  are 
fixed  in  the  bottom  of  the  vats  ;  the  distance  be- 
tween the  two  may  be  adjusted  by  raising  or  lower- 
ing the  roller  e. 

The  part  e  of  the  bottom  is  sloping,  and  has  a  de- 
pression /  for  tl  e  reception  of  grit. 

The  machine  is  charged  with  dry  halT-stufff  to 
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which  water  is  added,  and  the  cylinder  e  catued  by 

appropriate  gearing  to  make  fttini  150  to  200  revo- 
lutions per  Toinutv,  t»ttsing  the  RtiifT  to  pass  between 
the  ciitttira  in  the  direction  indicated  by  the  arrows  ; 
a  hood  g  is  provided  to  prevent  the  pulp  from  being 
thrown  ont  of  the  machine,  and  one  sitle  of  this  is  a 
sieve  h  with  a  removable  cover  t,  through  which  the 
foul  water  expelled  from  the  palp  passes  and  is  dis- 
charged through  the  opening  k.  See  also  Hai.f- 
ttTUFF  Machine. 

Rolp^metor.  {Paper-making.)  An  apparatus 
invented  by  <Jowan  of  Valley  Field,  near  Edinburgh, 
for  measuring  out  a  uniform  and  exact  supply  of 
pulp  to  the  paper- machine,  according  to  the  width 
and  thickness  of  the  sheet  of  paper  to  be  made.  It 
consists  of  a  cup  having  an  a^ju8table  slide,  which 
may  be  set  ao  as  to  deliver  from  a  box  connected  with 
the  pnlp-chcrit  and  kept  constantly  filled  with  the 
exact  quantity  of  pulp  required  for  a  sheet  of  given 
dimensions,  thua  securing  luiifonaity  of  thickness, 

Pnlp-milL  A  machine  for  grinding  paper  pulp. 
See  PuLP-ciiiiNDER ;  Piii.piso-mai:hine. 

Pnlp-strain'ar.   A  sieve  for  stopping  knots  and 

liard  or  bulky 
pordoua  of  n»- 

'  '^^^^'ti^  terial  ground  to 

form  paper 


pulp.    Used  in  tUe'Four- 
ariuier  and  cylinder  ma- 
chines operating  on  cotton 
and  linen  stock;  it  is  known 
as  a  knoUer.    In  preparing 
paper  palp  from  wood,  straw,  and  other  unspnn  fiber 
It  18  a  stndner  with  fine  meshes,  and  is  made  of  fabric 
or  wire-cloth  (Voeltors, 
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1869);  of  finely  slitted 
tliin   plates  (Sweet, 
1833) ;  rollers  closely 
_— ,  assembled  in  parallel 
order  (Buthop,  1845)  ; 
slats  laid  in  fonver  or- 
der  (Hebard,  1839); 
of  slats  with  facings  of  electro-plated  metal  (Win- 
chester, 1889) ;  of  hard  rubber  parallel  slats  (Curtis, 
18fl7).    Others  might  be  noticed. 

Pulp-waBh'or.  A  machine  for  removing  dirt  or 
foreign  matters  from  iKtper  pulp.  The  machines  are 
of  Taiioas  kinds,  as  will  be  seen  by  ezamioing  those 

Fig.  4028. 


a.  Srmdturg'*,  Tnumtnt  StUo*. 
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without  carrying  off  the  stock.  A  screen  is  employed 
to  separate  grain,  grovel,  etc.    See  also  Fulp- 

IlKESSlilR. 

Pnlse-glau.   An  instrument  invented  by  Dr. 
Franklin  and  constructed  like  a  cryopkortu,  but  in- 
tended to  exhibit  the  ebullition 
of  liquids  at  low  t«m))eratures.  40**. 
The  bulbs  are  connected  by  a 
slenderstemandpartiallychai^ed  ^0 
with  water,  the  supernatant  air  ^^^^^^^0 
having  been  exjwlled  by  boiling,  PniM-Olat*. 
and  the  opening  hermetically 
sealed  by  a  Mow-pipe.   By  grasping  one  of  the  bulbs 
the  heat  of  the  hand  will  cause  the  formation  of  va- 
por and  drive  the  liquid  into  the  other  bull^  pro- 
ducing a  violent  ebullition  in  the  latter. 

Pnl-6om'o-ter;  Pnl-sim'e-ter.  1.  An  instra- 
ment  for  measuring  the  force  or  fretjiicncy  of  the 
arterial  pulsation.    A  sphygmometer. 

Santorio  of  I'adna  describes  in  hiM  "Commenta- 
rius  in  Primnm  Fen  Primi  Lilm  Canonis  Avicennte," 
Venet.  folio,  1626,  an  instrument  of  his  invention 
for  measuring  the  force  of  the  pulse.  He  was  also 
the  first  to  Rppljir  the  thermometer  to  inrasure  the 
heat  of  the  skin  in  disease  and  at  different  periods  of 
the  same  disease.    See  SPHYOMOifETER. 

2.  A  name  applied  to  a  form  of  vacuum  pump. 
See  STRAM-VACt'UM  Pump. 

Pnl'Ter-lz'er.  See  a  number  of  typical  forms 
on  Plate  XXXIV.  illustrative  of  OitE-Mii.Ls;  also 
"Blake's"  Crusher,  Fig.  3417.  Also  Amaloaha- 
tor;  Akrastka  ;  Bo\e-hill  ;  CemeNT-HILL;  Chil- 
IAN-MILL  ;  Disintegrator;  Ediie-mill;  Pan  ; 
Quartz-mill;  Stamp.    See  list  under  Mill. 

Pnl'ver-lx'ing.  {OunpowdeT-manufacture,)  A 
mill  in  which  the  ingredients  are  separately  rednccd 
to  an  impalpable  powder  before  being  transferred  to 
the  incorporating-Tnill. 

In  theUoit^  States  this  is  generally  effected  by 
the  rolling-barrel. 

Pnm'io«-«tone.   A  light  cellular  and  fibmua 
rook  of  grayish-white  color  produced  by  volcanic 
action.    Extensively  used  in  the  arts  for  smoothing 
and  polishing  purposes.    It  is  regartled  as  a  form  of 
trachytic  lava,  in  which  a  porous  structure  has  been 
induced  by  the  exiunsion  of  gas  while  in  a  plastic 
state.    Cain(x>  Bianco,  one  of  the  Lipori  lalandis 
which  is  entirely  composed  of  this  substance,  is  the 
principal  source  of  supply.     It  is  fht- 
c^uently  employed  in  its  nntunl  condi- 
tion, but  more  generally  in  the  state  of 
powder. 

Pnmik  1.  {HydrauHcs.)  A  device 
for  lifting  water  by  the  motion  of  a  pis- 
ton in  a  cylinder. 

Whether  they  were  invented  by  Da- 
naus,  who  dug  the  wells  in  Argos,  148.^ 
n.  c,  or  by  Ctesibus  of  Alexandria,  about 
224  B.  c,  it  is  not  possible  to  determint^. 
In  either  case,  the  origin  is, Egyptian,  and 
that  is  the  mo<rt  like^  part  of  the  state- 
ment. Donaus  is  said  to  have  been  the 
brother  of  the  Pharaoh  Ramnra,  and  to 
have  carried  many  useful  devices  from 
the  Nile  to  the  Peloponnesus, 

The  piston  working  in  a  cylinder  is  the 
puton-bloicer,  a  very  ancient  form  of  blast 
for  the  native  smelting-fumoces  of  Asia, 
Africa,  and  Europe.    See  page  1717. 

The  water-pump  of  Ctesibus  of  Alex- 
andria was  described      Hero,  150  B.  a. 


shown  in  Fig.  4023,  which  will  be  understood  with-  :  and  the  invention  may  be  much  older  than  the  time 
ont  lengthy  explanation.  Means  are  provided  for  [  of  this  distinguished  mechanician  and  physicist,  who 
supplying  fresh  water  and  discha^ng  foul  water  j  was  oIki  a  barber,  as  it  certainly  was  in  quite  a  corn- 
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plicated  form.  It  coiisist«tl  of  two  iiingle<«:ting  pis- 
tons ID  u  many  cyliiid<.Ts,  which  miaed  water  on  tliu 
up-Htroke  and  ex|>elled  it  on  the  down-stroke  into  a 
chamber  which  received  the  water  from  both  pumpK. 
See  FlKE-ENQINE. 

Vitmvius  a»cril>oii  the  invention  of  the  pump  to 
Ctesibuft.  He  did  not  understand  the  lift,  hut  the 
font  pump.  The  preasutt  of  the  atmosphere  was 
not  estimated  then.  It  was  dencribml  by  the  Sp«n- 
ish  Saracens,  and  correctly  deterniinMl  by  the  Italian 
Torricelli. 

The  true  Uws  of  the  wiuilibriuro  of  fluids  were 
discovered  by  Arvhiroedes  and  rediscovered  by  Ste- 
vinufl  and  Oalileo.  Of  the  latter  Milton  writes,  in 
reference  to  his  tour  in  Italy  :  — 

"Thertitmitbat  I  fbuod  voA  vUtod  tha  iuwMU  IHUIm, 
Brown  old,  k  prinoiMr  Id  Um  iDquUtkm,  lor  tbloMng  In  oalron. 
oniT  otberwlje  than  the  rnaelacMi  anil  Doalnkon  Ucwmmi 

thought.  *' 

The  next  we  hear  of  the  piston  is  in  the  air-pump 
of  Otto  Guericke  of  Majnltiburg,  and  in  the  steom- 
ougine  of  Dr.  Papin  of  lilois.  If  we  knew  bett^ir 
wh:it  the  philosopherH  of  Alexandria  and  Cordova 
hod  been  doing  in  the  mean  time,  we  should  proba- 
bly find  that  the  piston-pump  was  not  entirely  laid 
away  for  fifteen  or  sixteen  centuries. 

Dr.  Papin  was  the  tinit,  so  far  aa  we  know,  to 
suggest  raisinj;  water  by  means  of  a  itrnm-tngint, 
ItiitS.  The  devi('.es  of  the  Marquis  of  Worcester  and 
Sivery  were  not  engincM.  They  were  water-raising 
devicL-s,  in  which  steam  pressc-J  upon  the  surface  of 
water  in  a  tank  and  raised  it  to  a  lii}{ht  pro)^K>rtioned 
to  the  pressure.  They  did  not  differ  L-&'4<-ntuUly  (ex- 
cept in  the  size  of  the  ports)  from  the  inventions  of 
Baptista  Porta  and  Leonardo  da  Vinci.  Snvery  and 
Worcester  ^roposeil  to  make  their  apparatus  avail- 
able for  dnving  machinery  by  "  nisnig  water  to 
turn  a  water-wheel,"  which  is  all  uonicnse.  Paptn's 
was  an  engine.    See  Stbah-knoink. 

A  nnmbar  ot  hrfa  wnlar-nMng  maehlnM  wan  eonrtrmrtad 
at  Vkrioui  point*  on  the  Oontlnant  of  Buropa  during  the  MTen- 
(aaotti  kdJ  eifctiteenth  conturlm,  wbkh  oiv  cartoiu,  but  oper- 
ate hj  modiM  wbkh  are  now  antlquatvd. 

AmoDK  theae  mmj  be  notired  tba  "  SUchine  da  Harlj,"  eon- 
■tniFt»l  bj  Rannequla,  1682,  to  rslsa  water  for  tta*  toontaini 
(rf  U*t\j  and  Veiwllle*. 

It  WM  tltuBted  OD  the  Seine  between  Marij  and  Lnehaaaae^, 
and  eo<utite<l  of  U  watei^  wheel*,  which  ftnl  ratmd  the  water  to 
a  eWara  UO  tet  Ufh  and  aOO  bat  dWaat,  tbMi  worked  the 

r%.«aB. 


itKkine  Jt  ttarlif. 

faolaoee  beaiDK  of  the  pampi  whkh  raided  the  water  to  a  second 
clatem,  1T&  fleet  above  the  flmt  anO  1,944  feet  IWkd  the  river. 
Tram  thence  It  wu  lined  br  other  pump*  to  a  utron^  tower  or 
r«)awfTohr,602  feel  above  the  river  and  ifif^  feet  from  It.  From 
tbeuce  the  water  waa  convej-pd  by  an  aqunlurt  to  Ita  deatlna- 
tlon.  This  waa  a  pfecr  of  the  klnglT  niiMti>>tlrenre  of  "  le  Qnad 
Konarque,"  and  was  fir  ahnad  or  wtint  wm  Fiijoved  by  Parli. 
The  pumiring-inachlDe  In  nid  to  have        %  I  .(3Mt,niXI. 

The  tut  ill  a  lonr'tudinal  Mvtlon  ihowlng  oae  of  the  foarteen 
water-wheel*.  On  the  bed  of  the  river  a  floor  wa«  Uld  on  pile* 
Ulad  in  wttk  nMaoor;.;  14  Cwt  above  thli  was  Um  platform 


which  aapported  the  pompa.  To  tba  oxla  of  the  grast  wbeil  a 
enuik  waa  attached  which  eomninnieated  molkn  to  tba  halaoce- 
beam ,  and  tbU  worked  the  pUton-roda  of  fcar  pnmpa  on  oKh 
aide,  whkh  sucked  and  bteed  water  altenmlely. 

The  pompa  at  the  flrat  and  feoood  cteiema  were  of  a  ttmSkx 
character,  and  were  worked  bj  rod-sod-elwin  coanectkn  from 
tba  waler-wbeeli  In  the  rinr. 

The  machines  used  by  Belidor,  Dueille,  Deaorgnes, 
Wahl,  Morel,  etc.,  are  descrilied  by  Cresy.  Several 
of  them  are  only  peculiar  in  the  modes  of  obtaining 
the  reciprocating  motion  of  the  pistons  from  the  n- 
tation  of  the  water-wheel. 

The  cba|>elcts  used  by  the  architect  Pcrronet  in 
pumping  out  the  cotfer-doma  of  bis  numerous  bridges 
art'  described  under  Chain-pchp. 

The  bucket-wheel  used  by  Perronet  is  deaciibed 
under  Noria.  (which  see). 

Set^  also  Bascule;  Scoof-whebl  ;  Ttiipancil 

The  work  of  a  man  on  a  pnmp  Is  i  iHmatrid  aa  eqidnlent  Id 
an  effoK  of  IT)  ponoda  exerted  throogb  2^  feM  tn  1  aeeood  ;  or, 
UO  feet  per  minute  ft.OUU  het  per  boor  =  167,600  foot  ponada 
or  70  Ibot  tana  par  hour  *6W  Ibot  tooi  par  day  of  U  boai& 


rig.  vm. 


The  mart  hronbU  length  of  stroke  on  fliMo^iMn  la  ftaatSO 

to  83  tnrhea. 

The  power  neeaawr  b  aboot  1  man  for  mrj  ZS  enbte  in^c* 
of  pump-band ;  doubia  tUa  power  if  double-aetltif . 

Fig  4007. 
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Haikell'saUrm-pumpforiMUtkail  uwbu three cylindenaaa,  DiTing-bell  pump, 
the  pinto lU  of  irbkb  m  eouneeted  to  ennk-krma  kmoKed  w  ,  Donkey-pump. 
equkl  Mgles  wound  the  ahtin  b, 
•nil  operated,  when  worked  a*  • 
pomp,  by  ma  •rm  on  the  fly-wheel 
e.  The  three  delivery-pipe*  from 
the  cyllndeifl  coalesce  at  t/,  so  aa 
to  form  but  one;  their  re"  pec  tire 
Boctlon-plpea  are  alao  united  above 
(,  and  the  pipe  formed  by  thdr 
Junction  U  provided  wiUi  two 
valTea.one  of  which  open*  conoec  ■ 
tion  with  the  pipe  leading  to  the 
hold  and  the  otner  with  »  hoee 
Inding  orerbcard,  whan  It  la  de- 
■ired  to  wash  decks.  Ad  alr- 
ohamber  located  above  the  pipe 
I  rf,  and  over  thli  U  a  w hi* tie  g,  used 
for  sounding  signals  or  alarms. 
For  this  purpose  the  pipe  d  !■  closed 
by  tornlng  the  cock  A,  when,  by 
turning  the  fly-wheel,  ale,  admit- 
ted through  a  valve  In  the  suctloo- 
fdpe,  l>  forced  Into  the  cylinder  and 
allowed  to  escape  by  depressing 
the  lerer  >,  which  works  a  valve. 
When  dealred  to  increase  the  sup- 
ply of  air  to  ellect  a  more  raiAj 
succession  of  sounds,  the  crank  k 
U  employed. 

The  hydrauUc-preMure  pump 
{Vlg.  4027)  li  intended  for  forcing 
water  In  working  presses,  etc  It 
is  provided  with  a  cistern, and  has 
suitable  suction  and  delivery  pipes 


Double-action  pump. 
DoaUMylinder  pomp. 


Tig.  MSO. 


Singtt-Aeting  Pump,  .with  appropriate  valves  and  may 
he  driven  eitber  by  hand^power  or 
by  belt-aad-pulley  connectloiu.  See  Plate  XXV.  and  page  llfiT. 

The  priDcipal  distinctions  of  jtumps  are  ioto  single 
or  double  acting,  lift  or  foru,  reeiproealin^  or  rotary, 
etc.  These  names  indicate  constnictUD.  Other 
naraes  hare  reference  to  purpose,  etc. 

Bee  under  the  following  list :  — 


DotMe-Aciing  Bin^-CyUndrr  Pump. 


Mi^^iiinp> 

AnUmedna  Kiaw. 

Aaptrlng-pomp. 

Bare-ptunp. 

Bar-pump. 

Barrow-pump. 

Beer-machine. 

Bellows-pump. 

Bilge-pump. 

Bottle-pump. 

Buke-poBpa 

BvMit-pnmp. 

Brine-p«unp. 

Btur-puiBp. 


Cattle-jnnap. 
CentriAigti  pomp. 
Centripetal  pomp. 

ChBln-pump. 

Chango-pump. 

Chapelet. 

Circulai^bntke  pump. 
Clrc  alatlng-  pump. 
Clstem-pomp. 
Cold-water  pump. 
Copplnc-pinnp 
Deep- wMf  pump. 
Dental  pump. 
Ma^mgn-plaiver  pomp. 


Double-piston  pomp. 
Dralning-pump. 
Drlven-well  pimp. 
Bccentrlo  pnmp. 
^tor. 

Elastic- piston  pump. 

Feed-pump. 
I  Flro-engtne  pomp. 
1  Force-pump, 
j  Forcer. 

Fonntaln-pnmp. 
I  Oardaa-englDe. 
I  Qudeik^ump. 
:  Oarden^yitnge. 
'  Oitfiud  Injector. 

Hand-pump. 
I  Uogger-pump. 

Horse-power  pump. 
I  Hot- water  pomp. 

Hydrapult. 

HydrauUc-preaura  pmnp 
1  Hydrostatie^HMi  pump, 
i  Injector. 
.  Jet-pump. 
Leeoli.  ArtiflcW 
!  Lin-pnmp. 
.  Locomotive-pump. 
Heasuring-pump . 
Ulnlng-pump. 
Honte-JuB. 
Noria. 
Oil-pump. 
Osclllati  ng-pnmp, 
Patemoster-pum  p. 
Pendu  lam-pump. 
Plumber's  foinw-pump. 

See  WATBI-BXVATOa  fOT 

tilvaDcaa. 


Plnngar-pamp. 

Pneumatic  pump. 

PortaUepump. 

Pracura-pump. 

Pnmp-hlt. 

Pump-dale. 

Pump-head. 

Pumplng-engtne. 

Pump-lunp. 

Piimp-packlng. 

Pump-piston. 

Pump-spear. 

Pump-nlve. 

Rope-pnmp. 

Rotary  pump. 

Saliva- pump. 

Sand-pump. 

^rew.  Arehiroedeaa 

Ship's  pump. 

Spiral  pump. 

8  team-Jet  pump. 

Steam-pump. 

Ftearo-vacuum  pnmp. 

Stomach-pump. 

Submerged  pump. 

Suctlon-pnmp. 

Syringe 

Test-pump. 

^mpanum. 

Vacu  um-pump. 

Wat«r-rmm. 

Water-scr#w. 

Water^nsil 

Wind-pump. 

Wreeklng-pomp. 

other  forma  of  water-nUog.con- 


Doi^-Aeling  Pump, 


Ptunp-baok.  A  vooden  caring  over  a  chain- 
pump  to  receive  the  water  when  nused. 

Pump-bit.  A  wood-boring  tool  of  relatively 
large  diameter  and  a  long  shank.  It  is  adapted  to 
be  rotated  by  a  cross-handle,  and  is  used  in  boring 
out  timbers  for  pump-stocks  and  wooden  pipes.  It 
huH  a  routing  cutter  and  grooved  barrel.    See  Bit. 

Pomp-bob.  A  species  of  bell-crank  lever  em- 
ployed for  converting  the  rotary  motion  of  a  steam- 
engine  into  reciprocating  motion  for  operating  a 
pumy)-pi8ton.  In  the  illustration,  the  pitman  is 
connected  to  a  crank-pin  on  the  pumping-whcel ; 
the  braces,  Rtasdard,  and  bed-piecB  of  the  bob  arc 
mounted  on  a  rovk-shaft  journmled,  and  anpported 
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on  the  frame ;  the  bed-piece  and  pump-piston  un 
oonnected,  u  shown  on  the  righL 

Pnmp-boz.  a.  A  cap  or  ease  covering  the  top 
of  ft  pump. 

b.  The  caftngs  of  the  upper  and  lower  Talves  are 
the  upper  and  iowwrjpump-Doxes. 

Puinp-4>raak.  The  handle  or  lever  by  which  a 
pump  U  worked. 

Pomp-ohain.  A  Ion;;  chain  with  buttons  form* 
ing  valves  at  proper  diBtaaces,  working  od  two  wheels, 
one  above  and  one  below,  and  passing  down  through 
one  wooden  tube  and  returning  upward  by  another. 

Pump-oheeks.  A  forked  piece  serving  as  a  fnl- 
cmm  for  the  handle. 

Pnmp-dala.  (A'auiical.)  A  i>ipe  to  convej  wa- 
ter from  the  pamp-cistem  througli  the  ship's  sides. 

Piuii|h4zi]L  An  ujoi^t  dml  acting  by  penms- 
sion. 

Pnmp-gear.   (NautieaLy   Tbt  apparatus  used 
in  pumpins  On  shlpboanL 
Pump-head.  An  arrangement  for  causing  all 
the  frater  raisM  by 
Big.  40aa.  adiain.pump  to  be 

directed  into  the 
discharn-spout  in- 
stead of  permitting 
a  part  to  oe  thrown 
off  by  centrifusal 
force.  In  the  m;- 
nre,  a  represents  the 
pump-head ;  b,  driv- 
ing-pulley ;  «,  pin- 
ion (liiTing  thespiir- 
wheel  d,  aronnd  the 
axis  of  which  the 
chain  posses. 
Pnmp-liook.  A 
rmijt  Jliwrf  hook  used  for  set- 

ting  the  lower  pump- 
box  in  the  borrcL 

Pnmp^nC-an'giae.  A  iteam-engine  for  raising 
water. 

The  eaglDM  or  the  LonlivUk  Wstor-Wotki,  Aown  tn  Plata 
XtIT.,anMitlMConilihpbui.  TiMMgliwBreexMtlyallka, 
wortlMaseharingla-Ktlngllftuiil  tcirce  plunger-pump.  TIm 
iBmiiiiiiiiii  iif  lliii  piiaclpal  pftTts  of  the  m^Ihw  and  pomp*  Kre 
■i  Mlon,  vis. :  8t«atn-«yUndna701adiMdlMHttr,«tndu  of 
atMU^UnilOfcrt.  Tlw  beun  6  ftor  «eh  ongbw  i»  doable ;  the 
tmo  MBboMtS  fcet  6  Inches  ^art  trcm  center  to  center,  an 
MehSlftet  U)  laebea  long  betweea  end  eenten,6fM9lnetMi 
deep  In  the  middle,  with  8-ineh  thick  mot  of  w«b  end  9  ladtee 
widtb  of  center  rib  sod  outside  fluge* ;  the  cylinder  and 
panp  end*  of  the  hiain  em  rnnil  In  lengUi,  each  pair  of  beam* 
«dgu  42  hNM.  Tlie  beam  TflmUea  on  «  matn  renter  or  ihalt 
e  K  Inehae  diameter,  9  ket  8  Inches  long,  with  JounuUa  16 
toehee  diameter,  and  m  Inchea  beerlag.  The  plammer.bloeka, 
Ibr  tbebiamoealenof  Mth  ei^nea.nat  in  pedaiital*  bolted  to 
amaarirc  cast-iron  ntsMsture.  which  (extending  tianmraeljr 
■aosa  the  boose  and  taito  tbe  tntak  walla)  is  snpporiad  bj  (bur 
Tuauaii  cohunna  rf  of  enat-iroB.  standing  on  and  anobored  to 
flie  basm  well,  bj  Basas  of  srdMd  cartrboB  bed-plalei,  bulU  In 


the  masonry.  Tbe  ptetoa-rodi  an  guided  by  penllel  motion^ 
and  the  pnancooneeitBt-rodBby  cioas  headaand  ritdee  ;  piftoo- 
n>da«0t  Indiea  diameter  and  16  tot  long  each;  piuup  cod- 
nectiug-nidi/S  Inchea  tUueter  and  28  feet  long  each. 

Tbe  pnBp.faMrda  sre  9S  inebes  In  diameter  each,  plnngen  88 
InebaatUamalar,  withatrakaKmeasateem-plUon.lOlbeti  The 
extnnne  lift  of  tbe  pumpa,  wtwn  tbe  river  la  at  iU  lowest  singe, 
ia  21  leat  10  Indus.  The  pumpa  are  connected  with  the  atand- 
plpc  by  two  lines  of^fMacb  Hanged  fdpe*,  provided  eseh  with  a 
■top-gate  near  the  etand-plpe.  The  puuip.valvca  4  A  en  gf  ttio 
Itind  known  aa  Usmy  and  Waet'a  double-beat  valve.  Tbe 
ptunpaaad  pomp-mains  to  theatand-plpebavendrcnlar  water- 
way of  40  iaehea  diameter  throughout,  thus  admitting  the  in- 
troduction of  pmnp-ban«l«40  lucliea  in  diameter,  ana  Incm^ 
Ing  the  prevent  pomp  capacity  28  per  cent  whenever  the  cob- 
■nmpUon  of  water  wiU  demand  a  greater  auppl  j  than  at  present 
provided  for. 

The  metal  (caat-iron)  of  tiM  pumpa  and  pump-mains  to  from 
S  to  8  Inebas  m  thlekneas,  varying  as  the  tonni  vary  Oram  tbe 
cylindrical  to  the  oval  or  rectangular.  All  the  Joints  are  made 
mth  lead  by  means  of  Banias  and  bolta ;  the  fUngea  are  tnm 
^  to  8  Inebes  tblok,  and  from  4  to  8  InetaM  wide,  wltblHndi 
bolta. 

■aoh  MiKtne  la  pnvidad  with  a  battery  of  three  tiogie-flua 

Conilah  bfjUen.  The  performance  of  tbe  enginw  baa  been  veiY 
■atlBdictDry.  The  h^ieat  daily  duty  (calculated  by  tbe  Comtaa 
method)  waa  48,868^  ponmu  of  wsler  raised  1  foot  bifb  pw 
100  pounds  ofeonl :  tbebitfbcst  monthly  aTeraoe  was  88,867 Jtt 
pound*,  and  tbe  yeaily  average  duty  80,21T,66&  pounds.  Cost 
of  tba  «iiglnca  and  connection*  complete,  S117,T6S.M. 
'  The  other  parte  of  tbe  enidne  are  rimllar  to  those  dewrlhsd 
under  An-nniF,  CATAatcr,  Coaxua-BinDiB,  etc,,  which  eee. 

The  cataract  in  la  in  tfaevsnltii:  the  coaomwrand  nir-pimip 
are  In  tbe  well  below  the  main  Hoor  »  of  tbe  englne-boufe.  p 
to  the  clatem,  r  condenser,  »  bucket  of  air-pump,  i  hot-well,  le 
ts  tbe  IndDcliaB  water-pipe  at  tbe  fbotofthe  pump-etock,  t-  tbe 
eductiDn  mdn,  ■  tbe  fMd-pomp 

Tba  drainage  of  tba  UaarivnUka  In  Hollaod,  by  wfalcb  46,280 
acres  et  laud  were  nelsimed,  waa  dRjCted  between  the  yenn 
1848  and  1B68  by  stesm-pnmplug  engines.  These  were  three  la 
nimtber,  nsmed  tbe  Xaigtweitr.  Cnqmius,  end  fan  ZMdM, 
thma  tbxna  eminent  men  who  baa  at  dflkrent  ttmrn,  the  liat  as 
flu-  back  as  1028,  pnpoacd  pkas  for  the  drainage  of  thla  lake. 
TIm  lM|hwnter  wea  the  flnt  creeled,  worthing  11  pump*  of  68 
Inehes  dkmeter  and  10  ftet  atrtdu.  Aa  a  prdlmiaary  atep.  aa 
earthen  dam  waa  conatrueted  at  the  edge  of  tbe  lalw  and  in- 
claalng  about  1^  acrea  of  Its  anrftn ;  the  water  was  wltbdnwa 
from  tiito  by  pumping  wltb  n  anatl  atwn-engine,  and  finindn* 
tionpUes,  f,«0  In  number,  wen  driven  to  the  depth  of  40 IM 
nntu  a  rtratom  of  bard  sand  wns  reached.  Upon  these  pHea,  at 

ng-40ss. 


Oienml  Hbn  ^AgnM-Ana  oarf  AaiQ«,  tSirtmmtr  Uttr. 

a  depth  ofSlfcet  below  tbe  snrftee  of  tbe  Ue.n  atnmgjrint. 
ftmn  was  laid,  on  whtA  a  wall  plereed  «rtth  srehee  wea  built  at 
adieteneeofiB  fleet  from  the  lite  of  the  englne-hoate ;  overtbto 
waU,  and  connecting  It  with  the  englae-houiw,  waa  laid  a  thick 
flocrlng  of  oak.  The  pnmpa  were  annported  by  the  lower  plat- 
fcnn,  thHr  beada  puaing  throngfa  the  flooring  and  extending 
shout  8  feet  above  it.  Thewnterdnwn  bvtbepnmpa  was 
received  In  the  space  between  the  wall  and  me  englaMioase, 
and  diccbaiged  throng  ptea  into  canato  leading  to  tbe  saa 
sluieas. 

Fig.  4088  lepicsenli  thla  arrangement  In  nian ;  a  to  tbs  a». 
glee,  i  the  boUor^umse,  e  e  tlie  pumpa,  d  d  the  dtKbarfi 
•luleea. 

The  engine  has  two  stenm  cylinder*,  one  wltlihi  tbe  oAer, 
the  outer  belnx  1441  Inrhes  fai  diameter  and  tneba*  thick, 
andthelnnerSlllnebealn  dtosMterandlf  Inchea  thtek;  be- 
tween the  Inner  cylinder  and  the  cylinder  head,  which  to  oom- 
mon  to  both,  to  a  apace  of  1}  iqehea.  Tba  |daton  of  the  outer 
cylinder  to  annular,  and  i«  connected  wltha  circular  eron-head 
Iqr  Ibar  rods  i  tbe  main  jdatoo,  that  of  the  Interior  cylinder,  to 
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(mlnUy  cccn»c!«l  to  thh  troM-ttoihl.  Tin  miitl'Milwiii  i 

W  nCA  At  ttutb-  laovr  flniU.  tlui  d tbw  aodi  taltqt  lllMHaa  tu 

4vrh]iiK  ^  voattaat  runuiiL  y  nulutalnn]  uailer  the 
IWAr^rtan ;  alwyn  ulQilEird  benentb  >hn  liiteTiuT  i^uin 
Ulb  both  piitooii,  r^lalLg  tb^  tra»*-b«j^  nail  ctie  ra.|4  ^oDQfct- 
fng  it  wltb  the  tnimp-twMM,  (tad  wiwm  ibe  puin^plitivtdl^ 
dcKvoil:  B  bydraaEla  feppHMoa  aCtaDlMKl  Co  Ibi  cnws-bcaa 
lOMiKaUrlljr  miwCh  Ita  mofHnent  to  aJlow  the  piimp-pUloD 
TaIti^  to  elate  bef^ie  tba  dawn-atfolctt  omnmnKvai  nt  the 
OiKniDg  «f  the  rcjullibrlum-'nlTe,  ttan  hjilnullc  apipuraciu 
WUH  W  Kt,  i*a4  iWun  i*  >di|iJttB4  to  upper  luilkct!  Cif 
botb  platQU  i  tlM  stewD  pmfim  dq  Uh  &cw  cJ  Uib  inurUiBr 
OtjB  li  thuM  (KjuaUied, 
Wllllir  It  uett  a^iinal 

upjuir  HurSm-  ur  tlie 
brgt^r  fiav,  lusLitlu^ 

tbe  dcH  am  rA  itrak  B', 
pan  ir-fMaui  Udtiu 


0<iri>t«r-  f  itis  arwtBfnwDt  of  Uk  tw  ETltnAn  wnTrlM 
the  ruiilUvoT  to  kdltpt  ClH  po»M  Of  Ul«  vnfEH  to  ttN 
n<:<rli  t"  l»  Uont-,  Ll  rreqoBitEljr  Itapfiniiiift  U»t  Urn  load 
of  thi-  tufiinu  ia  InrKBHd  «  dkBloUml  11]  or  Titnni 
vkMn  hBlf  »ik  Ituur  tij  thaulian  oTUwvrladBB  tlMmr- 
fxce  or  the  iak.!-.  Thu  Crui|ultv  and  Tu  I^ptal  4l|f|MM 
wniuf  thiu  !«iuc  NLif,  powsr  |HfiO  hnrr .  WOll.  j.«mu«l 
cQtutcotttan  vtUitjvnOtKnb'Kl.bli.lHrtfaici^pampa 
of  "S  iailiBt  lUuDcttr  And  10  fnt  atnika.  Tbm  total 
a'DkuuDC  <ir  water  lUeciuufed.  1^  the  Uma  au  SJJODJMO 
tons  In  34  taoun. 

Hon.  (umiy  In  hcOmi, 

mill  lu  [[jiJoiUlIaa.  n, 
liiiilf.'r-liiiutf  ^  6,  bowe 
iiii^i^itiLl  liir  ta^av 
iinil  |iuiii|i 

in  Vlgt.  iOH, 
a  ^  an  tha  tw«  C7IID- 
ilurt  i  tbe  culier  tmm  -fs 

CQ'TdapHd  faf  ■  atlKBl- 

>eketf,cMtbi  Upcc 
DHmH,  tpi  awimivd- 
i9il  b  J  L  VODllCfi  OldDC 


•nd  Ibor  rod*  A  A  of  4f  torhm  dbun^ter ;  thn  nroat-hisad  ^ 
S  lint  a  Snrlnw  hi  dLsineter,  nnd  In  dlrUiid  4nto  0  >r'r>iqimTtRP«ltI 
toriwcWTt?  wFlp:hu»;  it  »  iiiit>l»-rtNi  i  iHUHlnjf  WsHMtgli  ■ 
itnnnjf-bnK  In  n  iii*.-Tr  hpiim  rrwitiK  tin*  fogimi-hoiiw,  and 
two  otKer  i!iiUli;-ri'l-  >'  i'  I'liHi  pa^^  thrnu^h  atuITlDit-boxm  In 
(ha-  aniin  tLii-  Lirrit  I'np  nnit  utp  KPcnrH  to  thp  ii|ipn  and 
taWpr  uprlDic-tiHiuDi.  Tnt)  pluainn  j  m^rhlnit  in  raMf  jr^ws 
fUpenilml  IWim  annr  nrthi'  rnp  ^,  and  nir  surrounded  l^lll^ 
iaOBprnded.  b.r  mdo  f  Prom  Ltui  cap,  i.n<1  liftvi>  cixfuMafful 
«nwUtAi  th)  Jf^imat  Uw  Ktr^mmp  b«laiic«-b«iiiia  I  mt;  tSa 
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the  itMin-plpe,  o  iDdocUon-raln,  p  •quiltbrinm-nln,  q  adne- 
tion-TKlTe.  Tb«  huid  gnu  U  conoKteil  to  the  wdgh-poat  r, 
And  the  rods  k'  arc  workMl  B  leTW  aud  ihift  opervted  by  • 
pin  on  Che  sHUIng-rlng  b 

Tbe  InduoEioQ  mad  equilibrium  DonlM  uch  conowted  to 
ft  MiMMta  part  cut  Id  the  cyliadar'a  bottom.  The  eductlon- 
DMile  li  conaect«d  by  >  pipe  to  the  boCtoiii  of  the  cylloder, 
which  cotnmunlcAtM  with  the  ipue  under  the  aDQul&r  plitoD, 
bj  whlchft  nwnum  !■  maliit&liiHl  under  thia  piiton. 

The  hydr&ullo  appftratiu  which  DuiDtalns  the  K>^t  cnh- 
head  /  in  upwud  pMitloD  while  the  valvei  of  the  pump-ptetoiu 
open,  90  as  to  prereDt  shock  on  the  UowD-itroke,  opeiMes  u 
follows:  When  the  engine  makne  Iti  upstroke  the  plungen  > 
mn  lifted,  and  the  ntur  from  Che  Btdud-plpea  ud  ruiervoln 
flowa  through  the  tiIym,  following  the  plungen  during  their 
upwanl  uioTemiiaC.  At  the  end  of  the  stroke  tbo  tphHrirsl 
TnJTes  InntKntly  cloee  »Di  the  dead-weight  Im  suipended  &t  ChBt 
point;  the  pump-pUton  nlTes  t  then  foil  out  i<o1el;  by  their 
own  weight.  At  the  down-stroke  Che  equilibrium  Bte»ia-»«lTe 
q  and  the  hydmulic  ralve  n  Kre  opened  iloiultaneouely,  the 
wftter  eacBpcs  from  beneuh  theplungen  to  the  alAnd-plpes  m* 
moA  reaerroln  by  the  pipe*  m',  ud  the  iteun  from  ttie  imall 


(7llDdar 


bj  (he  pipe  I  round  to  tha  upper  tide  of  Uu  two 
ng.  4086. 


Fig.  4037  is  a  form  of  pumping-eagine  conatructeil 
at  Leeds  for  the  use  of  the  state  railways  in  ludia. 
a  is  the  cylinder.  The  cross-head  of  the  piston-rod 
reciprocates  between  the  upright  guides  b  c.  The 


Fig.  im. 


SUam  CfiiiuUr  and  Pilloiu  of"  Ltrgkwattr." 


(teun-pittona,  fbrmlng  a  eteimi  eqnlllbrinm  on  Mch  ride  of  the  I 
■mailer  one  and  pressing  agiiln»t  the  annular  piiton,  beneath  I 
which  a  coDRtant  rocuum  la  oiAlntfwlned. 

The  [leechmtor  engine  In  ftimlihed  with  Ave  ejUndriea) 
boiler*,  each  SO  feet  long  and  6  feet  In  diameter,  with  a  central 
flre-tube  4  feet  In  diameter ;  a  return  flue  piuwcs  under  the 
boilers  to  the  front  and  th«n  ipUts  klong  Che  aldM.  Over  the 
boilera  1*  a  iteam  chmmher  4  (bet  6  Inchea  In  illAineter  and  42 
feet  long,  from  whence  the  ateam  la  conducted  by  the  pipe  tn 
the  englae.  The  total  ateam  apace  In  the  chamber,  bollera,and 
pipe*  fa  netrly  IfiTO  cubic  feet ;  thla  large  volume  elfectually 
prevents  primnge,  and  aecurea  a  conatont  and  unllbrm  aapplj 
of  ateam  to  the  engine 

The  power  1«  400  horae,  net :  the  Cmqulna  and  Tan  Lynden 
engine*  can  bo  worked  up  to  600  horse-power  If  required. 

The  pair  of  pumps  t>f  the  Chhago  Water- WorK<<  have  atoam- 
cyUnder*  of  44  inchea  diameter,  8  feet  atroke.  Water-pamp  28 
inchea  In  diameter,  double  acting. 

The  Brooklyn  pumptng-engine  cylinder  la  86  inche*  diameter, 
10  feet  atrokn  ;  the  bucket  1*  51^  Inche*  In  diameter 

The  PIttaburg  engine  In  04  Inches  diameter,  11  feet  atroke. 
The  plunicerii  are  4  in  number,  of  100  ton*  each,  driving  water 
Into  the  Highland  maervolr.       feet  above. 

The  Lehigh  Zinc- Works  enxlno  is  1101  Incbe.i,  10  fbetftroke; 
eatlmated  to  raiae  15,000  gallons  per  mluute  from  a  depth  of 
800  feet 


SUam  Ampftv-AVHM,  hutia  Stale  Railteai/M. 


crank'shaft  d  carries  on  its  outer  end  a  pinion  r  gear- 
ing with  the  two  wheels  /  g,  to  which  the  upper 
ends  of  the  pump-pistons  are  connected  hy  sliding 
forks  in  such  a  way  that  their  stroke  may  be  length- 
ened or  shortened  at  pleaanre. 


Fig.  inuRtiiites  an  engine  adapt- 
M  foreitiier  piniipin;'  nrelpvaling  imr- 
poses,  for  tlie  lattpr,  the  cmnk  is 
connectwl  hy  (hi'  detaclmhle  ]iitman  a 
ta  a  bfU-crftiik  ]iev«r,  whioh  imparts 
n  ivciEirtHTiiting  inutiim  to  the  piaton- 
riiil  of  thp  puiTi]^  c.  In  hoisting,  a  rope 
b  is  wouHil  or  tiRn'oiinii  on  a  ivindla^H 
^I'srcd  to  the  engine.  Scy  iiIk)  Steah- 

Fump-ket'tle.    A  conven  perfo- 
raltd  dinphi'ftgn)  placed  at  the  bottom 
of  a  pump-tnw  to  prevent  the  entrance 
of  foreign  matters.    A  drainer. 

Ptimp-4amp.  One  having  a  pump  employed  for 
forcing  up  oil  to  the'wick.  Used  in  that  class  of 
lamps  in  which  the  reservoir  is  too  distant  to  permit 
the  oil  to  be  drawn  up  by  capillary  attraction.  It 
may  be  operated  by  hsnd  or  by  clock-work  mechan- 
ism,  as  in  the  Carcel  lamp.  See  Mechanical  LAHr. 
Ptunp-piBton.   The  reciprocating  disk  within 
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•  ryliiider  by  which  the  fluid  is  expelled.  The  ex- 
ample is  a  plunger-pHtoa  having  no  o]>eutng  through 


fig.  4oaB. 


r^.  4040. 


Fig.  4041. 


Pump-PiUiM. 


fump-PiUnn. 

IL  The  leather 
which  workti 

aeitinat  the  cylinder  is  expanded  by 
tne  stih-calibiT  rubber  dink  when 
uoinpreswd  by  screwing  down  the 
upiter  dink. 

In  Pig.  4041,  the  leathern  cup  re- 
■wives  iln  shape  itnd  ex{iHn!iiou  fruiu 
an  I'lastir  cylinder  C. 

Fif;.  4D-|6  in  a  biuket.    The  ex|«iisible  {laikiu;; 
is  cumptiit^d  of  a  nrif(  oT  a  soft  Hiilutanee,  as  leather 
or   niblx-r,  iiitprj>oseil   between  and 
1%.  4011.     proterteil  by  seirtional  rings  of  a  hani 
, substance,  aa  metal  or  wwhI.  The  rings 
oceupy  a  ]>eriphei'ul  chauiWr  of  the 
pistDi)  and  exiwind  together. 

Fig.  4042  is  for  deep  wells.  The 
lutcking  is  kept  tijilit  by  the  i>res.sun- 
of  tile  water  iiiHide  the  Mime.  The  rikt 
eoiistitutc  the  cnjji'  of  the  valve,  ami 
)M-nntt  the  water  to  )in«)  upw.trd  as  the 
x'.  pi.HtDn  deweiids.  See  nl.'w  i'lsruN. 
Pnmp-sorap'ttT.  A  round  pUt- 
used  for  eleuniiig  out  the  pump-bnrrel. 

Ptunp-apear.   The  rod  whiih  i« 
sus{icndt.-d  from  the  end  of  the  brake 

rig.  4048. 


by  the  yrr- 
r  bv  a  w"^ 


Pmuktt. 


Pkmp-Buftflfor 
Dmp  WtUt. 


Ptcmp-  Fa.'re. 


flr  handle  and  attached  at  ita  lower  end  to  the  bueket 
«r  "upper  box." 

Pomp-staff.    The  pump-spear  in  a  hand-puni|i. 

Ptuap-valre.  A  nineed,  oAcillating,  sliding, 
ntating,  or  lifting  plate,  lid,  or  ball  in  the  barrel, 
the  bneket,  or  both,  to  alternately  open  and  close  the 
Aftvtures  u  tbe  piston  m^iprocates. 


The  piston  of  a  pump  is  a  bucket  when  hollow,  or 
a.pluiiger  when  solid.  In  the  fonner  case  it  has  a 
vnlve  which  opens  as  the  backet  desceoda,  and 
elosefl  as  it  rises. 

The  lower  vnlve  of  a  pump  is  fixed  in  the  pipe 
below  the  barrel,  and  rises  an  the  bucket  or  plunger 
vwn.    See  Pi'MP-PlKTON. 

Pnmp-welL  {Shijnorighling.)  A  compartment 
\  extending  from  tht.-  chip's  bottom  to  the  lower  or  the 
upijer  deck,  a.<t  the  cnae  may  be,  to  contain  the  pum])- 
stocks,  etc.  The  bilgt-uxUtr  colleeta  in  the  limbert, 
and  is  discharged  through  a  spout  called  the  pump- 
dale. 

Pan  oh.  1.  A  tool  operated  by  pressure  or  per- 
cussion, employed  for  making  aperture.s  or  id  cut- 
tinf{  out  shapes  from  sheets  or  plates  of  various  ma- 
tenals. 

In  Fig.  4044,  a  is  the  common  blacksmiths'  round 
punch  ;  they  are  also  made  square  or  quadrmngnlar. 
The    stem  is 

preferably    of  rif.  40«. 

octagonal 
form,  enabling 
it  tu  be  readily 
turned  by  the 
tongs  oi 
withe  twisted 
around  it,  and 
it  is  stniek  on 
'  the  heail  by  a 
hammer.  The 

[K>int  is  formed 
,  ly  drawing 
down   from  a 

steel  rod  and  tempering.  In  using  punches  of  this 
kind  the  work  ia  interposed  between  the  puuch  and 
u  hole  in  the  anvil. 

b  is  a  seam-Mt  for  closing  up  the  seams  made  in 
joining  the  edges  of  sheet-metals  on  WiKhatekel-Make, 

e  is  a  hollow,  and  c'  a  solid  punch ;  the  cutting 
edges  of  the  former  meet  at  an  angle  of  about  50° ;  d 
is  a  Ttvtting-aft  or  punch  for  the  heads  of  riveta. 
These  arc  stmck  upon  a  thin  plate  of  lead  or  solder 
placed  on  the  Muke,  or  upon  the  stake  itself,  without 
the  leaden  plate.    See  Hem  u-stake. 

A  punch  for  driving  out  a  bolt  is  a  $tart\iig  or 
ttemina  punch. 

Punches  fur  cutting  out  the  disks,  called  planektU 
or  blanta,  in  coining,  and  those  for  making  washers, 
are  solid  cylinders,  accurately  fitting  a  cylindrical 
hole  in  the  bed  on  which  the  sheet  of  metal  is  laid 
for  punching. 

launches  Tor  making  wafers,  lozenges,  and  other 
articles  of  similar  shajte  cut  from  plastic  material,  are 
merely  cylindrical  tubes  with  a  shsrp  cutting-edge^ 

Punches  for  cutting  out  gim-wads  are  hollow  for 
some  distance  upward  from  their  face,  and  have  a 
transverse  o]tening  above  to  allow  the  wads  to  br 
forced  out  by  the  pressure  of  those  below  as  the  work 
jii'Ogresses. 

Those  for  cutting  out  irregular  forms  are  made  in 
a  similar  way.  They  are  employed  for  cutting  pa]ier, 
cloth,  etc.,  and  are  generally  used  with  a  bcrew  pressL 

A  punch  for  cutting  mortises  in  sheet-metal  is 
made  of  uniform  width,  but  the  ends  are  cut  into  a 
MTies  of  steps,  by  which  the  length  of  the  mortise  is 
extended  as  the  steps  successively  take  out  a  small 
piece  at  both  ends  at  every  cut,  thus  entailing  but 
little  ri,<)k  of  breaking  the  punch  or  bulging  the 
metal.  This  is  used  in  combination  with  a  bolster 
having  an  ajterture  corresponding  to  it  in  length  and 
width,  and  may  be  employed  for  forming  mortises  of 
any  length  up  to  the  extreme  length  of  the  upper 
step. 
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PUNCHING  BUHL-WORK. 


Cbmdmttor't  Auk*. 


Panch-pliera,  luring  a  conical  punch  with  a  hol- 
low cylindrical  aperture,  are  usett  bv  aaddlers  for 
catting  holes  in  leather ;  such  punches  are  some- 
times  oiade  oval  for  making  elougated  holes  ;  they 
usually  cat  against  a  piece  of  copper  in  the  other  jaw 
of  the  pliers. 

The  conductor's  or  ticket-taker's  punch  is  used  for 

canceling  checks, 
tickets,  etc.,  on 
railroads,  street- 
cam,  at  theateiv, 
and  other  pla^-es. 
The  punch  prop- 
er may  be  of  the 
shape  of  a  cross, 
beait,  star,  dia- 
mond>  crescent, 
circle,  pentagon, 
etc.,   etc.  One 

manufactarcr  has  74  varieties. 

In  Fig.  4045  the  cutter  is  pivoted  to  one  handle 
and  operated  by  a  lever  of  the  second  class  upon  the 
other  naudle.  A  plate  pushes  &e  card  otf  the  cutter 
when  the  prvssare  is  withdrawn. 

A  punch  is  used  for  indenting  rasps.  It  has  a 
|>ecuharly  shaped  point,  and  for  a  fine  caMnet  rasp 
IS  about  3^  inches  long  and  |  inch  square  at  its 
widest  part  The  point  has  4  facets :  viewed  in 
front,  it  shows  an  angle  of  60° ;  in  profile,  50°.  Dif- 
ferent sized  punches  are  used  for  rasps  of  varying 
aisea.  The  teeth  are  so  arranged  in  the  rows,  that 
each  is  intermediate  between  two  preceding  ones. 

2.  <  Type  ■miking. )  A  steel  die  (e.  Fig.  4044)  having 
one  of  the  letters  of  the  alphabet  cut  on  its  face,  em- 
ployed for  making  the  intaglio  impression  in  the  cop- 
tier  matrix  from  which  a  type  is  cast.  It  is  formed 
Dv  haumtiring  down  the  hollows  and  tiling  up  the 
edges  of  the  letter  while  the  metal  is  in  a  softened 
state.  Qreat  care  must  be  taken  to  form  the  set  of 
punches  required  for  producing  a  font  so  that  faces 
of  the  letters  may  be  of  ec[au  hight  and  uniform 
thi<;kness.  Tlii;  steel  is  hanlened  after  the  letter  is 
formed,    S^e  Tyi'b-focndino. 

S.  {Die-sinking.)  A  hardened  piece  of  steel  hav- 
ing the  design  of  the  coin  projectini;  from  its  face 
(fiamco),  and  used  to  make  indented  impressions  in 
the  faces  of  dies  for  coining.  See  PLua ;  DiB ; 
Matrix. 

4.  (Hydraulic  Engiruering.)  An  extenuon  piece 
on  the  end  of  a  pile,  when  the  latter  is  beyond  the 
stroke  of  the  monkey.    A  dolly. 

5.  {GirpciUry.)  a.  Studding  uned  to  support  a 
roof.  b.  A  tool  for  driving  nail-heads  below  the 
surface. 

8.  {Mining.)   A  timber  balk  to  support  the  roof 

of  a  gallery. 

7.  A  stone-mason's  chipping- tool. 

8.  {Dentistry.)  An  instrument  to  extract  stomps 
of  teeth. 

See  under  the  following  heads  :  — 


BdHnueb. 
Button-hole  panch. 
OoDductor'i  puneb. 
DnpIoz-iHiiiw. 

Oang-pniMb. 

Hsnd-pBiieh. 

ImUMr-pBiMh 

Piper-poDeh. 

Plaking-pntich. 

Plpa-B)ott)ii(  pnneb. 


Panoh  ud  ibeais. 

Puneblng-beftr. 

Pttnehlng-macblna. 

Ball-paiMh. 

lUap-paneb.  . 

Screw- punch, 

ShMt-metBl  noaeh. 

Spring-piUMh. 

8lapl«.panch. 

Vad-pnaah. 


Pnnoh'aon.  1.  {(kafpaUry,)  a.  A  short  post;  a 
And  or  qufartsT  to  supjiort  a  beam  at  an  intermediate 
point  between  prineipalt. 

b.  The  small  qoarters  of  a  partition  ovar  the  head 
of  a  door. 


e.  A  bU)  of  split  timbsr,  with  the  face  adzed  or 
smoothed  with  an  axe.  Used  for  flooring  or  bridge 
boards  where  sawed  boards  are  inaccessible. 

2.  {Coopering.)  A  cask  containing  84  or  120  gat- 
Ions  ;  tlie  quantity  varying  in  difl'erent  countries 
and  trades. 

3.  {Slone-icorkiny.)  The  punch  ef  the  marble- 
worker.  An  iron  instrument  with  a  shaip  steel 
jKtint  The  do^a-tooth  and  gradine  are  marble- 
worker's  punches. 

4.  A  steel  die,  either  in  cameo  or  intaglio,  with 
which  impressions  of  olyccts  or  figures  are  stamped 
on  metals  and  other  snbstancei,  used  in  coining  and 
other  arts. 

Ptmch'ing  and  Shearing  Ma-ohine'.  (Metal- 
working.)  A  machine  by  which  the  operations 
of  punching  and 

sheaiing  may  be  1K-  40M. 

simultaneouslyef- 
fected.  In  that 
illustrated,  the 
main  frame  a  aa 
is  made  hoUow  ; 
the  pulley  b  is 
driven  by  belting, 
and  is  on  the  same 
shaft  with  the  fly- 
wheel c. 

Gears,  one  of 
which  is  shown  at 
dj  actuate  the 
wheel  e  keyed  on 
a  shaft  which  op- 
erates two  eccen- 
trics, one  actuat- 
ing the  punching 
slide  /,  and  the 
other  the  shearing 
slide  g,  througn 
the  medium  of 
connecting  -  i-ods. 
At  A  is  a  bar  for  lifting  the  punch  without  stopping 
the  ninchine. 

In  tlie  Miiallest  machinea  of  this  kind  the  punch- 
ing and  shearing  devices  are  on  the  same  siife.  In 
the  laigest  the  driving-gear  is  somewhat  diflerently 
arraiwRd,  but  the  operative  mechanism  is  similar  to 
the  ahove. 

Ptmch'lng-beai.  A  machine  for  making  holes 
in  sheet-metal,  operated  by  simple  lever  power  or 
by  hydraulic  pressure,  after  the  manner  of  Bramah's 
press. 

In  Fig.  4047,  A  shows  one  of  the  latter  kind,  with 
an  open  moutli.  J9  is  a  section  on  an  eulaiged  scalr. 
a  is  the  cistern,  screwed  into  the  top  of  the  solid 
iron  block  b  and  inclosing  the  pump  e,  which  con- 
tains the  plunger  d,  op<-rated  by  the  lever  «  ;  tiie  up- 
ward movi^ment  of  this  lever  causes  water  from  tui* 
reservoir  to  enter  the  i>ump,  passing  through  the 
wire-gauze  covered  inlet  valve/,  and  its  downward 
movement  forces  the  water  down  past  the  spring- 
valve  g  into  the  chamber  k  over  the  nrad  of  the  ram 
t,  depressing  the  ram  and  punch  k  inserted  thereui. 
f  /  is  a  Ipver  for  raising  the  punch.  is  a  close4l- 
mouth  bear  of  similar  internal  construction,  and  is 
used  for  punching  bolt-holes  in  railway  rails  for  the 
reception  of  the  bolts  of  fish-plates. 

Piinch'ing  Buhl-work.  Buhl-work  is  punched 
out  by  means  of  cutters  inserted  in  the  cavities  of 
the  upper  one  of  two  hinged  plates,  which  are  placed 
between  tlie  upper  and  lower  beds  of  a  press.  The 
cutters  may  be.  made  in  any  convenient  number  of 
pieces  to  form  the  pattern,  so  that  if  one  be  broken 
or  injured  it  may  be  replaced  by  another.  The  iidsy 


^meUmg  and  Shtttiinf  MaekitU!. 
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rnNCHING-MACHIXE. 


Hg.  4047. 


H^draiitie  Ptuukimg-Bears. 

and  the  inece  into  which  it  is  inserted  are  sncces* 
nvely  cut  ont,  each  being  perforated  bo  as  to  per> 
fectly  correspond  with  the  other.  This  process  is 
well  adapted  for  large  works  and  where  a  large  num- 
ber of  articles  of  the  same  pattern  are  to  be  made, 
but  is  not  economical  in  other  cases  on  account  of 
the  oatlay  ref]uired  to  produce  the  cutters. 

Plliloh'lng^4iUI-oliuie'.  The  punching-machine 
is  used  for  making  the  holes  for  rivets  iti  boilers, 
tanks,  flues,  tubes,  and  other  structures  made  of 
thick  wrought-iron  platea. 

Its  construction  ia  necessarily  of  a  strong  and 
Dussive  description,  and  as  great  force  is  to  be  ex- 


erted at  short  intervals,  an  equsliasr  most  be  pro- 
vided, to  avoid  a  shock  or  sudden  diminution  of 
velocity  at  each  blow  of  the  punch.  This  olyect  is 
effected  by  means  of  a  heavy  tty- wheel,  the  motnen- 
tnm  of  which,  while  in  motion,  overuomes  with 
comparative  ease  the  resistance  offered  l^  the  metjd 
operated  on,  maintaining  a  uearly  oniform  speed 
and  powor. 

In  some  machines  of  rather  primitive  construc- 
tion, the  punch  is  inserted  in  the  shorter  arm  of  a 
heavy  lever,  whose  longer  arm  is  rdsed  by  an  eccm- 
trio  on  the  fly-wheel  shaft. 

In  more  modem  forms  punching  and  shearing  are 
generally  effected  by  the  same  machine,  the  two 
operations  being  identical  in  principle ;  this  result 
can  be  effected  with  but  trifling  uodificatioiu  and 
additions  to  the  appliances  of  the  machine.  See 
FVKCHtHO  ASB  SHUUQfO  HaCHIKB  ;  PuKCUINO- 
BUB. 

Fig.  4048  is  a  form  in  which  the  jaws  are  ap- 
nc  4018. 


PlmdMig-Jppantai. 

proached  by  a  screw  operating  at  the  tail  ends  of 

the  lever  jaws. 

In  the  machine  {A,  Fig,  4040)  for  pmiching  holes 
in  boiler-plates,  the  plate  is  secured  to  the  top  of 
the  movaole  table  k  by  means  of  clamps,  and  the 
machine  adjusted  to  the  re<^uired  distance  between 
the  rivet-holes.  By  the  motion  of  the  carriage,  the 
plate  is  brought  between  the  die  and  the  punch ; 
the  latter  is  moved  by  an  eccentric  e  on  the  axis 

n*.  40*9. 


PutuUng  Boiltr-Platea, 


the  main  spur-wheel,  which  is  moved  by  the  itiiiion 
on  the  driving-shaft  on  which  are  the  Ust  ana  krase 
pulleys  a  a.  The  carriage  receives  an  intermittott 
impulse  by  means  of  a  rock -bar  which  is  set  in  mo- 


ng.  4060. 


Semo-PkAeh, 
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PURCHASE. 


tioa  by  a  stad  m-  ^qectiiig  from  the  rim  of  the 
large  spur-wheeL 

^  is  a  screw-punch  with  an  oscillating  weighted 
lever  from  9  to  11  feet  long  to  rotate  the  screw, 
which  acta  upon  the  end  of  the  punch.  A  circular 
fluuge  on  the  end  of  the  screw  is  engaged  by  a  collar- 
box  on  the  upper  end  of  the  punch,  so  as  to  retract 
the  same  in  tne  backward  movement.  The  punch 
has  a  square  nhank  which  moves  in  the  guide-socket. 

PUI«3  or  bu*  should  be  puncbed  /r<m  the  /ayingsurfiice, 
tbaX  ta,  ftom  the  eurikce  which  U  to  toaeh  th&t  of  the  piece  to 
which  it  la  to  be  riveted.  Thia  la  becMiaa  the  bole  baa  a  dlf- 
fcrent  dlMnetar  at  tbe  other  aide  of  tiia  plate ;  ttae  enlwgement 
ii  bTtwabla  to  the  hold  ti  tba  livet  vban  ttw  aborc  rule  Ii  ob- 
aernd- 

Tbe  followiuf  table  glm  mbm  data  derived  trma  ezperlmeiit 
aa  to  tbe  piwuraa  required  fbr  punching  platei  of  copper, 
btaaa,  and  iron  :  — 


I*' 

Pasiaoau. 

drc.  hole  1  Id. 
dlanii 

H 

Copper. 

Bra*. 

InT 
.9 

.205 
.150 
.100 

Lbe. 
21,248 
15.642 

njm 

7,461 

Lbi. 

.056 
.016 
.Ml 
{.034 
082 
.028 
.022 

8^8*6 
8,862 

2,688 
2,212 

1^44 

6,448 
4.997 
8,730 
8,640 
2.964 
2,448 

laoir. 


nieae  amounts  may  Tary  aomewhat  according  to  the  quality 
of  the  metals.  A  naeral  rule  for  wrought-lron  Li  that  about 
E0.0001ba.  preaaurel*  requiredfor  punching  adrcnlarbolel  Inch 
In  dkiiiietN  tbn>i^[h  a  plate  )^  of  an  Inch  thick.aad  Uiat  this  force 
varlea  In  direct  proportion  to  the  area  of  tbe  nole  and  tbe  thlck- 
neM  of  tbe  metal.  Thoa,  to  punch  a  hole  of  }  Inch  diameter 
through  iron  !;«  Inch  tbiek  would  require  but  1  the  abore 
pTMaure. 

Kelr'a  ponehea  for  red-hot  iron  at«  made  of  chilled  Iron, 
wboM  tamper  doea  not  draw,  like  steel.  The  pnnehe*  are  fixed 
In  caat-iran  MduU,  Ihrn  which  th^r  onbr  pnyaet  aoOeientlf  to 
perfbrate  tbe  wbaal-Una,  In  the  fbrmatton  of  wbicli  they  are 
naed. 

The  diameter  of  tbe  punch  fbr  thick  plates  should  be  about 
>  10  lucb  lesa  than  ttw  die;  for  thinner  plntes  i,or  even  1',b,  of 
an  inch  leaa.  Dpon  the  amount  of  this  dltference  dependa  the 
degree  of  b^>er  In  the  hole,  for  the  aide  on  which  the  punch  en- 
ters win  corrcepond  with  the  slae  of  the  punch ,  while  the  lower 
portion  of  tlM  piece  (breed  out  of  the  plate  wAl  correspond  with 
the  liole  In  the  die,  thus  making  a  tapered  hole.  This  peeul- 
Wltj,  If  carefully  attended  to,  may  be  made  available  to«  uae- 
ftil  Mul,  by  ^ving  the  rivet,  wnen  compreaaad  into  the  hole,  the 
form  of  a  doubb  cone ;  and  great  care  ahonld  be  taken  to 
punch  the  hole  ttam  the  Inside,  or  the  side  nest  the  plats  to 
which  it  Is  to  be  riveted,  that  the  taper  in  the  hole  may  be  In 
the  direction  foTorabls  for  the  rivet. 

Fonch-pli'ezs.  One  jaw  of  this  tool  haa  s  hol- 
low punch,  and  the  other  forms  a  flat  die  against 
which  the  punch  operates.  They  are  used  by  shoe- 
makers, conductors  on  railroad  and  street  cars,  and 
generally  for  mutilating  tickets  to  prevent  their  be- 
ing  used  a  second  time. 

Pnn'gy.  A  sm^l  sloop  or  shallop  or  a  large  boat 
with  sails. 

Pun'jum.  (Fabric)  A  fine,  heavy,  unbleached 
cotton  long-cloth  made  in  India. 

Pim'kah.  A  la^  broad  fen  suspended  from  the 
ceiling,  or  a  number  of  such  fons  acting  simultane- 
ously and  worked  by  an  attendant. 

It  la  common  In  India,  being  suspended  over  a  table  or  bed 
or  in  any  other  apartment.  It  haa  a  line  attached  to  one  end, 
which  passcN  through  the  wall  or  door  to  an  attendant  on  tlie 
porch  oDtride  In  some  of  the  bousee  of  the  European  realdenta 
and  princen  of  India,  the  punJeak  is  worked  day  and  night,  the 
servant  shifting  his  attendance  aa  the  tahib  moves  (him  room 
to  room,  —  from  his  stndj',  dining-room,  or  bedroon. 

The  nabob  of  Onde,  aoma  yaaia  ainct,  when  tliere  was  anoh 


a  thing,  importaci  a  tteam-engine  Ikcan  Bngbmd  to  work  the 
puntoM  of  hla  palace. 

Punt  A  small  flat-bottomed  boat,  usually  with 
square  ends.  It  is  not  adapted  for  speed,  but  is 
used  in  ducking,  or  in  calking  or  painting  vessels 
afloat. 

Fuu'ty.  (Glaas.)  A  partly.  A  glass-maker's 
inm  rod,  by  which  he  manipulates  the  gfass.  Paatil, 

Pnoy.  A  spiked  pole  used  in  propelling  a  barge 
or  boat. 

One  with  a  cap  to  prevent  its  sticking  in  the  mad 
is  called  a  quanL 

Pu'pil,  Ar'tl-fi'cial.  (Surgical.)  a.  An  open- 
ing made  for  the  passage  of  rays  of  light  bpr  the  re- 
moval of  a  portion  of  the  iris.  The  ojiemtion  is  to 
obviate  the  effect  of  opacity  of  the  lens,  or  adhesion 
or  permanent  contraction  of  the  iris.  The  o]>eration 
is  iridectomy. 

b.  Ailiflcial  pupil  is  formed  also  by  simply  dislo- 
cating tbe  natural  pupil.  The  iris  is  drawn  out 
through  a  small  incision,  and  a  piece  of  it  tied  off  W 
fine  ligaiure;  the  ligatured  piece  of  iris  alought  on 
in  a  few  days,  and  the  pupil  remains  in  its  new  posi- 
tion. Irido-desis. 

c.  The  operation  is  also  formed  by  dividing  with 
scissors  the  iris  by  two  iiicisiona,  diverging  from 
each  other,  the  loosened  triangular-shapm  iups  of 
iris  being  left  to  shrivel  up. 

Pup'pet  1.  (^TumiTig.)  A  standard  rising  ver- 
tically from  the  bed  or  shears  of  a  lathe  and  holding 
the  emtera  on  which  the  work  is  placed  to  revolve. 
In  the  ordinary  lathe  the  bead^stock  has  also  a 
mandrel  and  grooved  wheel  to  which  motion  is  im- 
parted bv  a  band.  Tbe  puppets  are  also  known  as 
head  and  tail  stocks. 

2.  A  disk-valve  having  a  stem  and  vertical  motion 
to  and  from  its  scat. 

Pnp'pet-hsad.  Of  a  lathe  or  boring-michine. 
A  sliding  device  on  the  upper  part  of  the  bed  ;  it 
holds  the  back  center,  ana  may  be  fixed  at  any  re- 
quired distance  from  the  front  center. 

Pnp'pet-Talva.  A  valve  which  moves  vertically 
and  is  guided  to  and  from  its  seat  by  a  central  ver- 
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tical  stem,  coincident  with  the 
axis  of  the  seat  In  the  exam-  ^ 
pie,  the  puppet-valves  govern- 
ing the  sumtly  and  exhaust  of 
steom  to  the  cylinder  are  actn>  ^1 
ated  by  cams  on  a  revolving 
shaft.  The  valve-stems  ai-e 
guided  above  in  sockets  in  the 
top  plates  of  the  valve-chests, 
and  by  removing  these  plates 
the  vfdves  may  be  reached  or  removed. 

Fnx'ohase.  A  mechanical  power  to  increase  the 
])0wer  applied.  The  names  are  various  ;  some  indi- 
cate a  difference  in  character,  others  merely  in  appli- 
cation. Among  them  are:  whip,  tohip-upon-whip, 
Ivff-tackle,  luff-upmi-luff,  runner,  dmible-runner, 
bartOA,  jear,  viol,  gun-tackle  ;  as  well  as  irtnc&,  jrtn, 
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jack,  derrick,  crab,  capstan,  vHndlatt,  etc  See 
Hoisting  ;  Block  ;  Tacklk  ;  Pulley. 

A  tingle  purchase  is  one  in  which  a  raps  reeves 
through  a  single  fixed  block.    It  merely  changes 
the  direction  of  the  rope.    See  Whip. 
A  tbnMe  purehate  (a)  or  double  whip  ia  made  by 
reeving  a  rope  throagh  a 
single  block,  then  through 
another  single  block,  and 
making  the  end  Tust  to  the 
one  it  wssfirst  rove  through. 

AVhen  used  as  a  gun- 
tackle  purchase,  the  slaiid- 
ing-bloek  a  is  made  fast  to 
a  ring-bolt  on  the  cheek  of 
the  gun-iwrt,  and  the  hook 
of  the  running-block  is  con- 
nected to  an  eye  on  one  of 
the  cheeks  of  the  gim-car- 
riage.  By  the  purchase 
the  gun  is  run  ont^  and  by 
similar  nieanii  is  nin  in 
wlien  required. 

The  three/old  or  luff- 
taekfe  purchase  (b)  ia  com- 
posed of  double  and  single 
blocks,  and  is  used  for 
many  purposes  on  board 
■hip. 

A  luff-tackle  applied  to  the  hll  of  another  laff- 
tackle  is  called  luff-upon-luff.  • 

PuT'ohOM-block.  (Nautical.)  A  double- 
strapped  block  (c)  having  two  scores  in  the  shell  for 
that  purpose  ;  the  strap  is  wormetl,  parceled,  served, 
and  spliced  together.  It  is  then  donliled  so  as  to 
bring  the  splice  at  the  bottom  of  the  block. 

Pur'dah.  {FcUnie.)  An  Indian  blue  and  white 
striped  cotton  cloth. 

Pore.  iLeather  Manu/atlHre.)  The  6aiiHj7-hath, 
consisting  of  a  solution  of  dogs'  and  birds'  dang, 
used  to  counteract  the  action  of  the  lime  used  id 
unhairing. 

Pnr'ger-y.  {Sugar.)  The  jwrtion  of  a  sugar- 
bouse  where  the  sugar  from  the  coolers  is  placed  in 
homtheads  or  in  cones,  and  allowed  to  drain  off  its 
molasses  or  imperfectly  crystallized  cane-juice.  It  is 
generally  one  of  the  wings  of  the  plantation  sugar- 
house,  in  the  bottom  of  which,  in  place  of  a  floor,  is 
a  hydraulic  cement  cistern  about  four  feet  deep. 
Over  this  cistern  are  laid  strong  timbers,  on  which 
the  hogsheads  or  cones  rest  while  they  are  being 
fUleil  from  the  coolers.  At  the  bottom  of  the  hop- 
heads  are  holes  through  which  tlie  molasses  drains 
Into  tlie  cistern. 

Fn^lng-oook.  (Steam.)  The  mud-oock  or 
discharge- valve  of  a  steam-boiler. 

Pari.   A  gold  or  diver  wire,  formed  Into  a  spiral, 
used  in  lace  work. 
PuT'lln.   (Oarpeniry.)  A  horizontal  timber  rest- 
ing on  a  prin- 
Hg-  eipal  rafter,  or 

a  purlin-po^, 
which  is  step- 
ped into  the  (te- 
oeam,  and  helps 
Bnpport  the 
rajtun  of  the 
roof.  (SeeKiNO- 
pobtTrubs.) 
In  the  cut :  — 
a,  principal  raftor. 
A,  purlin - 
e,  common  ratlAr. 
d,  shcathtDit  or 
■laM-boaidiDK. 


Purlins  are  also  known  as  nde-timbert  or  side- 
wavers. 

Pnrlin-poat  A  stmt  mpportiog  a  intriui, 
which  is  a  longitudinal  plate  beneath  the  raners,  to 
prevent  their  sagging. 

Push'er.  A  form  of  AoMm-fw^  viachine,  so  called 
from  haviug  independent  pushers  to  propel  the 
bobbins  ondcarria)^  from  front  to  back,  instead 
of  pulling  or  hooking  them,  as  in  other  arrroge- 
ments. 

Pash-liole.  {Olata-making.)  A  hole  in  the 
flattening'furuQce  for  annealing  and  flattening  plate- 
glass. 

Piuh'ing-jaclc  One  for  moving  a  railway-car 
or  other  olycct  through  a  small  distance.    The  ex- 
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ample  is  a  toggle  bar  ;  one  end  is  placed  against  a 
tie,  and  the  upper  end  against  the  car,  and  the  latter 

moved  by  depn'ssion  of  the  lever. 

Pntloga.  The  transTerse  pioces  a  a  in  a  scaf- 
folding which  rest  in  holes  in  the  wall  atone  end,  and 
on  the  ledgers  b  at  the  other  end.  The  ledgers  are 
fastened  or  lashed  to  the  scaffold  poles. 

The  holee  for  the  putlogs  are  yet  visiUe  in  the 
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FWJogs. 

Pont  .da  Garde  erected  by  the  Romans  in  Ganl. 
They  are  called  coltimharia  by  Vitruviua,  from  their 
resemblance  to  nests  in  dovecots. 

pTiftook-«hroudB.  (NantiaiJ.)  The  short 
shrouds  which  lead  from  the  lower  shrouds  to  thn 

top.     See  FUTTOCK-SHBOUDS. 

Put'ty.  1.  (Olazing.)  A  composition  of  ponnded 
whiting  and  linseed-oil,  beaten  np  into  a  tough, 

tenacious  cement. 

It  is  used  for  sf>ctinng  window-panes  in  sash,  in 
stopping  (badigcov)  crevices  in  wood-woric  which  is 
to  be  painted,  and  for  various  other  work  for  which 
its  present  plasticity  and  future  hardnc^  adapt  it. 
Some  tratiPH  employ  gliie-pntty,  in  which  hot  melted 
glue  is  Buhstituted  for  the  oil. 

2.  (Pfa^ering.)  A  flne  mortar,  nearly  all  lime, 
used  in  stopping  crevices  of  shrinkage. 

Pnf  ty-knlfe.  A  knife  with  a  short  lanceolate 
blade,  used  for  spreading  putty. 

It  is  sometimes  called  a  'stopping-}:m{e. 

The  knife  used  hy  glaziers  for  removing  old  putty 
has  a  single  ed^,  a  stout  back,  and  a  nearly  square 
end.  It  is  dnveu  by  a  hammer,  and  is  called  a 
hncHuft-oiU  knife. 

Pat^-pow'der.   An  oxide  of  tin,  or  of  tin  and 
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lead  mixed  in  various  proportions,  used  as  polishing  .„.„„™»   

powder  by  opticians  and  lapidaries.  I    "•"*"■""" 2 

'  ,       ...      .  ..       ....       Item  the  snti:  fl  bring  the  dlfloMDce  of  tern- 

It  b  prtrprnd  bj  ozldUnK  th«  mebl  fa  a  dotad  Iron  box  pn^ure  due  to  expiwuro  to  the  deer  «ky, 
harlng  k  pertbraUon  Id  ftwii,  whMb  U  nuroandMi  by  the  Are  (  iacn«M  oa  espMure  to  the  «ud,  aud 
and  maintyned  at  a  raJ  best,  the  metal  belDgoonicantIr  atirred  gi  the  tall  Id  flTe  miDuleii  ifler  boiag  agala 
to  expose  all  portloDs  of  it  to  the  air;  when  catireljr  ozidlMd  It  ataded.  To  obtain  the  amount  of  heat  ac- 
b  remoted  from  the  box,  the  luiope  of  oxide  areMteeted  from  j  tuallr  radiated  by  the  bud,  that  absorbed  by 
the  mas*  aud  grouDd,  tho  poniier  being  afterward  aUted.  The  1  t^e  atmosphere  must  bo  added.  Thb  b 
whltestpowder.trheaTy.lsthepurwt.  Infcrior  kind*  are  brown  rotighly  determtDod  by  obocrratlona  wheD 
or  yellow;  otham.baTiDg  a  amaU  quantity  of  iTory-black  Inter-  '  theaun  b  at  dUfennt  alUtudea,  m  that  tab 
mixed,  are  known  aa  gray  patty.    Pun  white  puUf,  und  Iv  ^„  ^  tranm  dlOuwit  IhhknM— 

marble-worfcen,  opticians,  etc.,  b  the  imooUMat  and  moat  ml-  ^  aai»omtttr. 

ting:  it  should  conabt  of  oxide  of  IcmI  alone  {  but  tohsaen  the  > 

di.neultj  of  mMnfaetare.a  Uttie  bidfthe  linhigaof  tca^beata}  :     Pv.roff  ra-Dhv     A  mt^n  at  1, 
orof>Tiallo7oalledMJb^(prapandb7tlMpmrlN«n)badd«d   .  Jl»i„„ -  ™S«  «f  ™^ 
to  aMi*t  oxidation.  ^t"  »~     '     -  |  printing  by  a  systeni  of  heated  me- 

Putty-powder  of  lUr  eommmlal  quality  b  prepared  from  <  talllc  cyhnders,  which  bum  into  the 
equal  parU  of  tin  and  lead-    A  oommon  dari(-«olond  powder  b  ' 
prepared  from  lead  alone,  but  i*  much  Inferlcw  In  quality. 


Putty-powder  for  fine  optical  usee  may  be  pn^red  bj 
dbsolTlDg  thi  In  nitro-muriatlc  acid,  BItering  the  Boluli<Hi,  and 
preclpit«ting  the  peroxide  thus  formed  with  Uqald  unmonU; 
the  precipitate  b  washed  with  water,  collected  od  a  clotii  Biter, 
dried  and  pressed  so  aa  to  form  a  lump,  whkb  b  broken  into 
plecee  and,  after  farther  drying,  bTlgiled  on  a  glaM  plate  with 
an  Inn  apatutaiand  subjected  In  a  crucible  to  a W  white  beat. 
The  powder  b  then  washed  or  elutriated  to  maMT*  Om  eoaner 
particles.  Thb  prooe**  b  due  to  Hr.  Boia. 

Pus'zIq.  a  contrivance  for  atTording  amusement 
and  exeretsing  the  ingenuity  by  taking  apart  a  set 
of  connected  derices,  combining  a  number  of  separate 
pieces  so  as  to  produce  one  ox  more  figures,  finding 
the  mode  of  entry  in  or  egress  from  a  space  inclosed 
by  a  complicnted  series  of  lines,  etc. ,  etc.  Some- 
times the  puzzle  consists  of  a  miniature  ship  or  other 
device  inclosed  within  an  object  which  has  no 
opening  of  sufficient  size  to  admit  the  jMiiisage  of  the 
iuclosure.  Of  this  class  are  the  Chinese  puzzles, 
oonsiatiDg  of  a  series  of  halls  one  within  the  other, 
and  all  apparently  carved  out  of  a  single  piece. 

nte  ftmlUar  tof, "  pnale-rfng*,"  sold  la  theatofN  and  en  ' 
ndlioad-ean, — in  vhbh  (ba  ingennlty  conrfsta  in  lattinc  the  ! 
tfiv"  on  sad  off  a  Uak,— engaffed  the  pen  and  attantlMi  <tf  < 
Caidaa  In  the  iiztMnth  centwy  :  and  the  ceMnated  matbema- 
tidan  asd  pMloMpher,  Dr.  WaUb,  has  giTan  a  clear  and  elabo-  , 
lata  damiptloa  m  the  Mnw  Inatnmank  in  the  aeoond  Tolume 
of  Ut  wcnka,  under  tbs  tiUa  of  "Oomplkatl  Ananll,"  or  pna-  { 
aUng^ings. 

Pna'xle-look.  A  lock  of  the  letter  or  dial  kind, 
which  can  only  be  opened  when  a  hand  is  caused  to 

Sdnt  to  a  certain  figure  or  figures  on  one  or  more 
ah,  or  particular  letters,  out  of  a  number  en- 
graved on  a  series  of  rings,  are  brought  into  a  certain 
position  with  respect  to  one  another.  The  puzzle 
consists  in  finding  the  proper  combination,  which 


wootl  any  design  ret^uired.    A  mode 
of  Carviko  (see  page  492). 

Py-rom'o-ter,     "  Fire-meas- 
urer. '    An  instrument  for  indicat- 
ing temperatures  above  the  boiling- 
point  of  mervury,  660°  Fah.    It  was  fint  emplwed 
by  Muscheubroek  in  the  form  of  a  simple  metallic 
bar,  about  1730. 

The  first  which  ever  came  into  extensive  use  was 
that  of  Wedgwood,  about  1780  ;  it  was  devised  and 
used  by  him  for  testing  the  heat  of  his  pottery  oud 
porcelain  kilns. 

No  fewer  than  eleven  different  modes  have  been 
proposed  or  actually  employed  for  measuring  hij^ 
temperatures. 

1.  By  contraction,  as  in  Wedgwood's. 

2.  "  expansion. 

3.  "  change  of  pressure  in  confintnl  gases. 

4.  "  the  amount  of  heat  imparted  to  a  cold 

mass.  ' 
6.  "  fnsing>point  of  solids. 

6,  "  conduction  and  radiation  of  heat. 

7.  "  color,  as  T«d  and  white  heat 

8,  "  change  in  velocity  of  sound. 

9.  '*  resolution  of  chemical  compounds. 

10.  "  generation  of  electricity. 

11.  '*  change  in  resistnnce  to  electricity. 

Of  these  methods  the  first  was  fonneny.  exten- 
sivelv  used,  but  is  now  generally  conceded  to  be  un- 
reliable. The  sec^ond  has  been  con^derably  em{daye(l, 
but  present*  difficulties  in  its  applications  to  practi- 
cal use,  especially  where  great  delicacy  is  required. 
The  third  is  reliable  in  those  cases  where  it  can  be 
practically  applied,  but  its  principal  use  is  as  a  stand- 
ard of  comparison  for  pyronieten  conatracted  on 


can  only  be  done,  if  at  al^  by  one  unac(iuainted  with  I  other  principles.  The  fourth,  on  account  of  the  care 


the  secret,  after  repeated  triala.    A  Utter-ledt. 
Pna'mo-la'no;  Poos'ao-la'na    See  Pozztro- 

Pytyno-styla.  {ArehiUcturc.)  Having  the  dis- 
tance between  the  columns  1^  times  their  diameter. 

Pyr-'ha'ltoiil'e-taT.  An  instrument  invented 
by  Pouillet  for  measuring  the  amoant  of  heat  radi- 
ated from  the  ran. 

It  connsts  of  a  shallow  cylinder  a  of  very  thin 
copper  or  silver  on  a  stem,  provided  with  means 
of  attachment  to  a  stationary  object,  and  carrying  a 
disk  h  on  which  the  shadow  of  a  may  be  received, 
so  that  it  may  be  pointed  directly  toward  the  sun. 

The  cylinder  is  blackened  in  onler  to  absorb  all 
the  heat  poasible,  and  is  filled  with  water  in  which 
the  bulb  of  a  thermometer  is  placed.  The  instru- 
ment, at  the  atmospheric  temperature,  is  first  shaded 
from  the  sun,  but  exposed  to  the  sky  for  five  min- 

ute^  and,  the  difference  of  temperature  noted,  the  [  ^^^"^'jg^t^J"^-*;^^^^^^ 

shading  screen  is  then  withdrawn,  and  the  cylinder  ■   

exposed  to  the  direct  action  of  the  sun's  raj-s  for  five 
minutes,  and  the  temperature  noted,  when  it  is 
uaht  shaded  for  five  minutes,  aud  the  Coll  of  the 
thennompter  obMrred. 


and  skill  necessaiy  to  attain  a  correct  result,  is  not 
^neially  avaihible.  The  fifth  is  only  ovailable 
within  certain  limits.  The  sixth  does  not  give  satia- 
factorj'  results.  The  seventh,  though  of  great  ini- 
iwrtaiicp  as  indicating  the  proper  heat  for  working 
and  tempering  metals,  givijs  but  a  rude  a|iproxima- 
tion  to  tlieir  actual  temperature.  The  eighth,  de- 
pending on  the  change  of  pitch  in  musical  tones,  is 
obviously  not  calculated  for  general  use.  Tite  ninth 
and  tenth  methods  are,  in  the  present  state  of  science, 
practicallyunavailableforcommon  use.  Tliecloventh, 
adopted  by  Siemens,  appears  better  than  any  other 
to  fulfill  the  conditions  required  in  practice  ;  his  in- 
strument is  described  farther  on. 

1.  Wedgwood'a  pyrometM  was  of  the  tint  dan.  lU  opem- 
tlon  depends  on  the  property  of  cky  to  contract  on  exposure  to 
hwt.  The  apparatus  Is  Tery  simple,  consisting  of  a  gage,  by 
which  the  dimensions  of  the  clay,  made  Into  small  cylinders, 


lug,  among  other  causes,  to  the  ftct  that  clay  may  contract 
when  subjected  to  a  comparatively  moderate  heat  for  a  long  time 
as  much  as  when  expoMd  to  more  Intense  heat  of  shorter  dnra- 
Uon. 

8.  The  pyrometer  A  (rig.  406B)  b  of  the  aecond  class.  Ooe 
md  of  tba  barliflx«llnthaport,aiidtlMoth«reiidtaflMto 
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man  u  tha  rod  it  ezpmndnd  by  the  hwt  oT  the  burnlnf  klnohol 
below  it,  th«  degne  of  espuurion  being  nMrked  by  the  pointer 
on  the  qiMdnnMndax.  Ban  of  Mttmnt  meUU,  but  of  the 
■une  iilie,  Mag  espoMd  tor  the  nibs  length  at  time  to  the 
flemee,  their  relfttlTe  ioowHof  length  under  aglren  degree  of 
Iwt  if  determiaed. 

The  mercurlftl  thermometer  bae  been  need  for  temperatum 
up  to  780°  Fah  ,  by  fllling  the  tube  ebo*e  tb«  column  with  «tr 
under  e  prsBiuro  of  four  dtmoepheree. 

D&nlel'i  pyrometer  hiu  >  pl&tlnum  b«r  Inclosed  In  •  black- 
leed  tube,  cltMed  et  the  bottom.  Wlien  expoeed  to  heet,  tlie 
pUtinom  expandi  more  thu  the  Inclotlng  cell,  end  prqjectlug 
upw&rd  moree  »  lever,  which  drives  (brward  M  Index  upon  a 
gradunted  are. 

Achard  propoeed  niliig  a  ball  and  tube  of  mni-transparent 
poreelala,  highly  baked,  containing  a  roslble  alloy  of  bUmnlh, 
1 ;  lead,  I ;  tin,  1.  In  the  temperature  of  the  air  this  remains 
solid  In  the  tube,  but  become*  fluid  about  212°  Fah.  lU  ex- 
pansion by  inorement  of  heat  is  visible  within  the  graduated 
tube,  and  the  tomperatnre  is  thereby  Indicated. 

Brdguet's  pyrometer  consists  of  two  thin  stripe  of  gold  and 
platinum  or  silver  and  platinum  soldered  together,  the  com- 
pound strip  being  bent  into  a  helix  for  portability  and  coacen- 
tratloD.  The  upper  end  Is  flsed,  and  to  the  lower  end  is  at- 
tached a  horlsontal  Index.  Chai^  of  temperature  la  the  sur- 
ronnding  air  changes  the  length  of  one  side  of  the  compound 
strip  more  ttun  the  other,  and  the  helix  twists  or  untwists 
through  an  an^  very  nearly  proper tiooal  to  the  change  of 
temparature.  Thil  It  on  tb«  prindphi  sf  the  oompanntion- 
balance. 

The  pyrametMs  generally  employed  In  England  aiw  sUcks  of 
lead  or  duo.  These  are  only  avaUable  up  to  temperatures  ap- 
praaehlng  the  fhiing  points  of  those  metals. 

Oauntlett's  pyrometer  has  a  stem  composed  of  tubes  of  re- 
Ihwtory  elay,  Inclosed  In  an  iron  stem  8  feet  long.   Ttiii  is  em- 

C~  >yed  for  temperature*  of  1000>  to  1200°  Fah.  A  brass  stem  i 
t  long,  InoloNug  an  iron  rod,  Is  used  fbr  temperatures  below 
800°  FaE.  In  either,  the  degree  of  heat  Is  Indicated  by  the  dif- 
IbreDce  of  the  expanilonn  of  the  two  materials,  the  rate  of 
which  U  known.  Oauntlett's  can  only  be  depended  on  up  to 
about  8o0°,  as  above  this  the  copper  rod  employed  does  not 
ooDtract  to  its  original  length  on  cooling.  Kranss's,  which  de- 
pends on  the  expuslon  and  contractloa  of  a  palladium  spring, 
ean  only  be  trusted  up  to  about  1000°. 

The  pyrometer  for  ascertaiolog  the  temperature  in  the  flues 
of  bollMS  consists  of  an  Iron  rod  fixed  at  the  back  of  the  Hue, 
and  connecting  at  front  to  a  lever  whose  osciUatioas  Indicate 
the  expansion  and  ooutracUon  of  the  roi  by  heat. 
Bulkley's  blast-ftimace  pyrometer ( Fig.         hasan  upright 
tube  a  with  perfbratlons  near  Its  upper 
Fig.  4037.        end,  connected  with  the  blast-pipe  of  the 

  ftirnace,  and  provided  with  a  valve  b.  A 

capper  expansion-rod  li  Inclosed  within 
the  tube  and  connected  with  the  Index  of 
a  di%l  e.  On  opening  the  valve  the  hot 
air  from  the  blast-pipe  enters  the  tube  a 
and  escapes  through  the  perforaUons,  ex- 
panding the  copper  rod,  which  Indicates 
ma  temperature  on  the  dial. 

The  valve  Is  opened  only  when  It  is  de- 
dred  to  ascertain  the  temperature,  saving 
Uie  expanaion-rod  from  the  dlttorHon  oc- 
casioned by  constant  expo«nre  to  heat, 
which  soon  affects  the  correotneas  of  its 
IndlcationiL 

8.  H.  lAmy  devised  a  means  of  ascertain- 
ing the  temperature  of  fumices  up  to  red 
heat  by  measnring  the  tension  of  carbonle- 
acld  gas  developed  ttom  marble  when 
heated;  It  has  an  IndlcatiDg  apparatus 
which  may  be  placed  at  a  distance  from 
the  meter,  so  that  those  from  a  number 
of  kilns. or  furnaces  may  be  brought  to- 
gether direotlr  nadertfae  eyv  of  the  super- 
intendent. This  instrumeat  la  of  the 
third  class. 

i.  In Slemens's  Instrument ofthefburth 
class  the  temperature  is  inferred  from  the 
'^^Ul^H    heat  Imparted  to  a  pint  of  water  Inclosed 
in  a  copper  vessel,  by  a  ball  of  copper  or 
Buli^^i  Fj/roTneter.  Iron  wetehlng  i  .,  part  as  much  as  the 
vater ;  rail  uooid  lalse  the  tampeiatur« 
ofthe  water  1°  fbr  everjfilP  of  heat  hi  the  t»U. 
fi.  See  Allovb. 

6.  Depends  upon  observatlona  with  tbennoBMtan  of  moderate 
nnge,  at  relative  distances.    See  PiROSCOPa. 

7.  The  workman's  test  by  obscs^atlon. 
8,9.  Laboratory  tests. 

10.  Becquerel  devised  a  thermo-electric  pyrometer  of  the 
tenth  class,  conslsilng  of  two  wires  of  platinum  and  palladium 
(rf' equal  length  connected  together  at  one  end,  their  other  ends 
being  connected  to  the  binding  screws  of  a  galvanometer.  The 
palladium  tube  is  passed  through  a  tube  of  porcelain,  and  this, 
with  the  platinum  wire,  is  Introduced  Into  a  larger  porcelain 
tube,  which  Is  expoeed  to  the  heat  of  the  fUroace.  A  scale  of 
tenpenturet  eomapondlog  to  tbu  IntenilUes  t4  the  electric 


cunvnts  devehmed  mm  eowtnietad  bj  eompariiaa  with  u  kir 
pyrometer,  each  divirion  of  thaaenla  eemqioadinc  to  Caa- 
Urrade. 

11.  atemens  Invented  a  pyrometer  of  the  eleventh  rlua,  da- 
pendInK  on  the  Incmsed  reaistance  offered  by  an  iron  or  faitl- 
num  wire  to  the  passage  of 
electricity.  This  may  be  adapt- 
ed to  nMnanring  either  high 
or  low  temperatures,  and  was 
used  by  Dr.  Carpenter  for  as- 
certaining the  temperature  at 
great  depths  In  (he  Atlantic 
Ocean.  That  for  high  tem- 
peratures (£,  Fig.  4068) con- 
sists of  a  coll  of  fine  plaUnum 
wire,  about  8  yarda  In  length, 
wound  around  the  clrcumler- 
ence  of  a  grooved  clay  cylin- 
der. The  ends  of  the  coO  are 
connected  with  two  thicker 
plaUunm  wires,  which  are  in 
turn  connected  with  copper 
Gondncting-wlm ;  the  whole 
are  protected  by  clay  fripea 
and  fnckaed  in  an  inm  tube. 
The  end  at  wfaich  Is  the  pbtl- 
num  spiral  is  closed,  and  the  other  end  is  provided  with  a 
wooden  cap  containing  two  contact  aciews  coanrated  with  the 
battery  wires,  thus  inclndlng  the  ntlral  In  the  drcult. 

For  temperatures  above  the  melting-point  of  tron,  this  end 
of  the  tube  Is  made  of  [riatlnum ;  and  a  part  between  the  Fplral 
and  outer  end  of  the  tube  is  made  much  thicker  than  the  leaC, 
In  order  to  prevent  too  rapid  cooling,  wbkb  would  lmp«ir  the 
accuracy  of  the  indication*. 

When  the  closed  end  is  pushed  Into  a  tnmaee,  the  cell  be- 
comea  heated,  and  Its  emiductlvlty  Is  diminished.  The  ameant 
of  diminution  la  roeaanred  by  a  galvanometer  In  the  following 
manner.  The  current  from  the  sinc-pole  a  of  the  battery  goaa 
to  the  movable  contaet-wbc-cl  b,  wfaich  may  be  adjusted  to  any 
part  of  the  platinom  arc  c  on  the  edge  of  a  disk  of  etaoaite. 
When  the  wheel  Is  in  the  posiUon  represented,  the  cnnent  la 
divided,  one  part  passing  to  d,  and  the  other  to  t:  nddway  be- 
tween these  points  the  ^vanometer  /  la  fixed  ;  from  the  two 
ends  of  the  platinum  wire  the  current  on  one  side  paaaca  intn 
the  constant  reaistance  g  and  Into  Uie  galvanometMr;  OB  the 
other  side  It  pasies  Into  the  otbert«Tmlnalof  the  galvanometer, 
and  at  the  same  time  Into  one  of  theleeding  wlra>  thes]riial  A. 
The  cnnenta  passing  respectively  througn  the  s|rfiml  and  the 
reelstauco  meet  at  a  given  point  In  their  passage  to  the  Mber 
pole  of  the  battery. 

So  long  as  the  electric  fbrtee  at  d  and  e  are  cqnal,  the  gal> 
Tanomoter  credle  remains  at  rest,  but  when  their  wlatlosia  are 
disturbed,  the  needle  is  deflected;  the  balance  may,  boweesr, 
be  restored,  and  the  needle  twong^t  back  to  aero  by  the  move- 
ment of  the  wheel  6,  the  positlan  of  which,  on  the  arc  e,  indi- 
eates  the  degree  of  heat. 

For  reading,  the  astatk  galvanocneter  needle  la  hnni^l  to 
■ero  of  its  scalo  ;  on  pressing  the  contact  key  l,  the  circuit  is 
closed,  deflecting  the  needle  ;  the  wheel  b  la  then  moved  nntn 
the  needle  Is  again  brought  bark  to  sero  and  the  reading  on  the 
arc  noted. 

Many  of  thefc  Instruments  register  up  to  1000°  CeBttcnd* 
(3218  Fah  ),  and  they  are  sometlmee  conatructed  to  In&nte 
doable  this  temperature. 

PyT'o-phona.  A.  musical  inatniineiitt  inveiited 
by  M.  Koatiier,  in  vlitcli  the  Tarious  notes  are  pro- 
duced by  the  burning  of  hydrc^n  ma  withiu  gl*a 
tubes  of  variolic  sizes  and  lengtha.  Its  principle  de- 
pends on  the  fact  that  if  two  or  more  separate  flames 
ar«  placed  at  a  distance  from  the  base  of  the  tote 
equal  to  one  third  its  higlit,  uniform  vibratioDS  will 
bti  produced,  which  cease  when  the  flames  are  brought 
together.  These  results  are  effected  b;  attachiog  to 
the  pipes  conveying  the  gas  collars  connected  to  rods 
operated  by  a  series  of  keys  arranged  like  tlioee  of 
an  organ,  by  which  tJie  flames,  normally  in  contact, 
are  separated  when  it  is  desired  to  emit  a  note. 

Py-Toph'o-nu.  Mechanically  considered,  an 
apparatus  for  kindling  iire.  Sue  also  £LECTBa- 
PHOKUa. 

Chemically  considered,  a  substance  vliich  tato 
fire  when  exposed  to  the  air. 


Homberg's  pyrapbonw  depends  apon  Hie  beat  spoat 
ly  developed  by  the  aaiodatloa  of  alum,  an^,  and  floor. 

Bnnde  recommMids  a  mlatnm  at  equal  part*  of  alum  and 
brown  sugar  stirred  over  a  Bre  In  an  Iron  ladle  till  quite  dry. 
It  la  then  put  into  an  earthen  or  coated  glass  bottle,  and 
heated  rad-4iot  so  Ions  as  a  flame  appaaia  at  Iba  woth.  It  Is 
then  removed,  careloily  stopped,  and  allowed  to  cool.  Ac 
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MribM  the  aaecU  produced  at  ui  ashlblUoo  of  JapuMM  d>r- 
llght  fire- works    ThcM  coiulatcd  priDclpally  of  bomba  which, 

«iplodlag  high  Id  the  sir,  diachui^  Tuiouily  colored  Jela  of 
•moke,  »ai]  «oni«tlmei  large  pan>chu(«i  whlrb  BKaaiMd  this 
flgurea  of  fiHbeti,  inakei.or  blnln,  which  taonrcd  kite-like  and 
niotloDlMrt  In  tlu  air  for  an  Incredibly  long  time.  Occaiiooally 
they  took  the  sbapc  of  cotUi^,  teinplea,  huaiaa  beings,  trcM, 
and  flowen,  and  Tarioiu  otbcr  romia.  Tbe  unnke  figure*  were, 
however,  tbu  mofl  aiuuring.  Onti  of  tfaoap  moKt  frcqueatij  at- 
tsmptcd  waa  a  cuttk-Dnh,  with  a  body  of  thick  black  pmoke, 
ud  arms  ufligUt«r  hues.  Thougb  thv  snioke  wai  roon  dUal* 
pktedby  t^ie  wind,  the  reeemblance  fora  lew momeats waa  rerj 
atrlking. 

Our  artlflcem  do  not  posMM  the  Mcret  of  makiDK  Dre-worfci' 
■uch  U  theic,  their  effort*  ht'mg  cooflnnd  to  the  produrtloD  of 
Tarlouflly  colond  flrM  for  ezhlbltloa  »t  night.  The  bafl«  for 
nearly  all  pyrotechnic  compoeltloat  conrlnta  of  nllcr,  tulphur, 
acdcharraKlio  Tarled  proporlionR  pulrpriicd  and  Daiinl  with 
•ome  material  wblcb  impftru  color  to  the  name.  The  nitrate  of 
■trontia  produces  a  red  light ;  nltnte  oftoda,  yellow  :  aulphato 
of  copper,  blue  )  nitrate  of  iMryta,  grc«n.  Steel,  Iron,  copper, 
and  UDC  llling*  are  uted  for  produring  brilliant  fparka  of 
f  arioui  color*. 

Bcrides  thcae.  numeroui  otber  (luhatanrea  are  Dfed  for  pro- 
ducing different  tlnw,  meet  of  which  may  be  found  In  worku  on 
pyroCecbny,  though  many  aKItte  in  thii  line  claim  to  ban 
secret  compouadH  or  pmxewes  for  producing  peculiarly  brilliant 
Hfunea.  The  compoaltionn  are  formed  Into  ■mall  plecea  called 
RtaiB,  for  Innertlon  la  rocket4<  and  bomb*,  or  are  driven  Into 

Eper  case*  which  an  attached  to  light  framewnrka  of  wood  or 
mboo  fbr  BtatloaBry  flre-worfc*.    St*  under  tbe  foUowlDg 
heads : 


Pyropltont 

black  powder  which  it  contain*  become*  glowing  hot  when  ex- 
poaeJtoalr.  Tbe  experiment  Rucc^edi  belt  In  a  dunp  RtBtc  of 
tbe  air,  and  nwy  be  accelerated  bj  breathing  npOD  tbe  powder. 

Two  other  recipes  an  given  by  Bnuide ;  — 

Hii  S  parts  of  lampblack,  8  pirts  of  carbonate  of  potassa,  4 
parts  of  dried  alum.    Calcine  as  before. 

Or,  27  parts  of  sulphate  of  potaua,  15  pirta  of  caldned  lamp- 
black. Heat  to  redneas  in  a  oruclbki,  and  keep  In  a  stoppureil 
bottle. 

Or,  heat  tartrmte  of  lead  red-hot  in  a  glsM  tube  and  *ea1  her- 
metically. Break  the  tube  and  shake  uut  tbe  powder,  which 
InBunea  spontAneously  by  contact  with  the  air. 

See  Cooley's  "  Cyclopedia,"  page  1084. 

A  pyrophoruB  for  elgani  Is  described  u  follnwg :  Neutral 
sulphate  of  iron  is  treated  wltb  diluted  nitric  acid  and  precipi- 
tated; the  rMulting  oilde  is  reduced  by  belt  Id  a  tube  through 
which  a  current  of  hydrogen  is  passed.  Tbl*  Is  cotnblned  uiLli 
a  sulphide  of  ■lumlnium  and  potasMum  and  a  small  amount  of 
Cftrbon.  A  portion  of  this  l«  placed  on  the  end  of  a  cigar,  the 
breath  Is  Inhaled,  and  by  the  alSnity  of  certain  particle*  of  the 
compoeitSoa  for  oxygen  the  Iron  is  heal«d  and  the  cigar  lighted. 


Automatic  lire. 

Beopl-light 

Bladng-comet. 

Blue-light. 

BrillUnt. 

CarcMS 

Caicftde. 

Catherine- wheel. 

Chinese  Are. 

Colored  Ore. 

CoUErere-rocket. 

Cracker. 

Deto  natlng-powdcr. 
Flre-baU. 
FlKcd  star. 
Fixed  ran. 

Vu  i  m  Inatlng-  powder. 
Fuse. 
Gold -rain. 
Greek  Are. 

Incendiary  compound. 
Incendiary  shell. 
Lance. 


Pyr'o-pho-tog'ra-phy.  A  terra  indudinB  tliow;  i  l^^.bau 
processes  tii  tlie  photographic  Art  in  which  the  heat 
of  a  Funince  ia  nsed  to  tix  the  picture.  Enamel  pho- 
to^aphy. 

Tlie  picture  copied  must  be  on  somV  transparent 
substance,  or,  if  on  paper,  must  be  made  transpan^nt 
by  the  application  of  oil.  Tbe  glass  plate  is  covered 
with  a  coatitiff  or  a  certain  gummy  compound,  which 
becomes  hara  under  tbe  action  of  light.  Tbe  im- 
pression, when  taken,  ia  brought  out  by  the  appli- 
cation of  a  flux,  and  by  beating  the  plate  to  a  whitv 
heat  is  made  pi^rmaneiit 

FyT'o-aoope.  An  instrument,  invented  by  Les- 
lie, to  measure  the  intensity  of  heat  radiating  from 
a  hot  body  or  tbe  frigorific  influence  of  a  cold  body. 
The  iniitrument  is  like  a  dlHerential  tbennometer, 

one  ball  being  covered  with  tliick  silver-leaf ;  tbe  evaporated  a  homy  ma 
other  ball  is  miki-d  and  forms  the  pytoscopc.  tPn*'  '»  t"*"  result  This 

I^T'o-«ter'e-o-typo.  A  process  in  which  a  '»  "sf'l  f^""  """.v  purposes 
block  of  wood  is  prepareil  as  a  matrix  for  a  fusible  ""d  in  vanons  combina- 
metal  by  burning  away  portions  of  its  surface.  The  ti""^'  «  '»<^*'*  *<>  protect 
burning-tool  is  n  delicate  bUde  heated  by  a  jet  of  objects,  in  combination 
flame,  and  is  thrust  down  into  tbe  wood,  making  an  :  "itt  fTUms,  reaiiis,  vegeta- 
incidion  of  a  given  depth.  A  cast  ia  then  taken  in  ble  fiber,  bone-dust,  as- 
type-metal  ;  the  lines  being  salient  afford  a  printing  beatus,  etc 
surface. 

PTT'o-teoh'nics.  Preparations  of  inflainmable 
material  nre  used  in  making  cascades  of  fire  or  ex- 
plosions for  fiignnls  or  aa  expres-sions  of  rejoicing. 


Harron. 

Hatch. 

Monde. 

PKim-trc« 

Pitched  bsctne. 

Portfire. 

Quick -match. 

ReroMug  sun. 

Rocket. 

Rock-flre. 

Roman  candle. 

Serpent. 

Shell. 

Shower. 

Signal-rocket. 

RilTer-ratn. 

Slow -match. 

Squib. 

Star. 

atink-baU. 
Sun-case. 
Tarred  link. 

TourblUon. 
WbeelH 


FTT'o-toch'nio  Bal-loon'. 

aloft  pyrotecbniu  signals. 

Py-rox'y-llnei  From 
irv^t  (fire)  nnd 
(wood),  Gun-cotton.  An 
explosive  obtained  by  im- 
inerfiing  vegetable  fiber  in 
nitric'and  sulphuric  acids 
and  subsequent  di-ying. 
Invented  by  Schonocin, 
1846.    See  "Gun-cotton. 

Gun-cotton  dissolved  in 
ether  or  ohlorofomi  forms 
collodion,  and  when  this  is 


One  for  carrying 


FlT»-woiks  are  of  Oriental  origtn.  The  Chinese  and  Japeneee 


It  is  used  as  a  substi- 
tute  for  hard  rubber,  as 
an  artificial  born  or  ivory, 
H  composition  for  knife  ami 
tool  handles,  for  dental 


Pynurehnic  Signal- BaOoan. 


■tUl  excel  in  their  production.   The  "  Yokohama  Herald''  df-   plates,  veneerS,  buttons  ;  liquid,  as  a  vamish  or  slze. 
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PYX. 


HjaU'i  procen  for  obvlatliiK  the  diOlcBlUM  attendlDf  th« 
prodacUoD  of  article!  mode  of  pyroiyllm  by  presatng  la  poratti 
moldi  eonalibi  in  tubjoctlog  the  nrtlclM  to  preuure  In  ctow 
TMiiel*  for  a  corCaln  Joaztb  of  tiiua  ;  coinprHWed  air  U  preferred 
u  the  fnedlam  for  eRectinf  the  preivure.  on  account  of  ecoDODi; 
ftnd  the  rapidity  with  wblch  it  remoTex  the  aolveot.  The  article, 
after  being  molded  or  coaMd  with  the  compound,  li  plnced  Id  a 
ncelrer  and  KubjecCed  to  a  preuure  of  tweWo  atmonpherea ;  ■  j 
greater  piv^iure  may,  howover,  be  employed  without  litjiiriug  | 
the  materiil     The  recelrer  baa  an  aperture  for  lemoTlng  the  I 
npor-charged  air  j  the  time  occupied  in  abaorblng  the  molit'  . 
ure  from  the  material  depends  on  the  amount  of  air  puaed  , 
through  the  receiver ;  unually  It  Is  Mdy  for  remoTal  to  the  | 
drrlng-ohamber  In  about  38  hours. 

In  the  proc«M  tit Deiti  and  Wayne,  ramie  Bber  la  employed;  ; 
thi«  li  treated  in  a  manner  ilnillar  to  cotton,  ' 

A  smaller  quantity  of  loltent  is  requirud  (br  making  collodion  \ 
from  thi^  liber  than  from  cotton,  the  proportions  being  about  3  '. 
pounds  of  ether  and  13  fluid  ounces  of  alcohol  to  each  pound  of 
pnpaied  Tttmle.  By  the  addition  of  2  to  10  per  c«ot  of  gaoi  Mn- 
daraoii  (dlssoited)  and  15  percent  of  castor  oil,  the  compound  Is 
rendered  more  elwtlc  aud  leai  subject  to  shrinkage  In  drying. 
Theaubstani-eiare  thoroughly  Incorporated  by  grinding,  colond 
with  any  suitable  pigment,  If  desired,  ud  eraponiled  u>  proper 
consistency  for  molding. 

Pierson  combine!  with  mineral  and  Tafcetabla  aubstancea; 
UMS  tbr  moldings.  He  also  nasi  It  to  render  woven  goods  air 
ud  water  tight. 

English  patent  6S3  oflSSS  makea  dental  platen  by  combining 
with  shellac ;  grinding,  moistening  with  solTent,  and  molding 
by  pressure. 

HcCleilaad,  1889,  also  makM  dental  plates. 

Streeter,  lijj9,  applies  it  as  a  teneer  to  dental  pUI«a;  molds 
by  heat  and  pmiaure. 

Hunt,  1874:  Newton, 1873;  PunwU,  1872;  Troutmaa,  1871, 
refer  to  the  use  of  pyroiyllne  vrltta  dental  plates,  (br  attaching 
teeth. 

Kill,  1868,  combines  with  coloring-matter  and  asbeatul ; 
eoTers  layers  of  cotton,  (elt,  woolen,  wire  gauic,  etc. 

HcClelland,  lB68,adil»  suni-ropal,colDri[ig-m:Lil«r,and  phos- 
phate of  ammonia.    Dry  By  gentle  beat,  ptilTerlac. 

Seeley,  1888,  adds  nitro.gluco.M  to  gun-cotton  In  solution. 

Hyatt,  ISSil,  addi  iroryKluit,  bone-dust,  paper,  flock,  or 
asbestus.    Heat,  press,  and  eTaporate  aot*ont. 

8pill,  18$},  protects  Inaulated  telegraph-wire*.  Dsea  a  com- 
pound of  xjloldlne,  oil-camphor,  gutta-percha,  and  plgmenU. 

Hyatt,  July  12,  1S70,  grinds  pyroKyllne  Into  a  pulp,  mIxM 
it  irlth  flnely  comminuted  gum-camphor,  diaeolTOS  the  com- 
ponents by  heat,  and  continuas  the  pressure  upon  the  mold 
until  the  coDteiiLs  are  cooled. 

UcClellaad,  July  23,  1870 ;  a  mode  of  coating  articles  with 
collodion  compounds  by  molding  It  upon  them  in  flasks  or 
shells. 

Hyatt  and  Hyatt,  March  28, 1871 ,  describe  the  making  dental 
plates  of  pyroxyltne  dlssolTed  In  c*inpbor  (mUuIoU)  by  means 
of  best,  and  then  molded  to  form  while  in  a  pUatIc  stale. 

Brockvray,  April  13,  1871  (No  113,735),  la  for  compressing, 
straining,  and  molding  plastic  pyrosyllne.  No.  113,786  in  for  a 
dental  plate  of  pyrosyllue,  made  by  Brat  forming  tlie  sltoet  by 
molding  It,  then  boarding,  pre.ulng,  and  shrinking  IL 

Wlnsborough,  April  26,  1H71,  bteachea  pyroxytlne  by  cblo. 
rine,  to  render  It  trannpirent,  Ueolso  introduces  camphorated 
pyroxyllne  Into  the  molds,  and  then  eipoU  the  camphor  or 
other  aotTcnt  by  heat  or  chemical  menna. 

Hyatt,  Uay  13,  1S71,  deKribea  a  mode  of  holding  centralij  In 
a  moid  articles  to  be  caat«d. 

Troutman,  October  17,  1871,  dewribe*  a  mode  of  attaching 
artificial  teetb  to  the  base  bj  solid  piecea  of  the  same  malerisl 
as  the  base. 

Uystt  and  Hyatt  Draembor  6, 1871,  describe  and  exhibit  an 
apparatus  for  molding  dental  plates,  consisting  of  a  flaik  preea 
and  an  oil  bath,  heated  by  a  lamp. 

Newton,  April  23,  1873,  describes  a  mode  of  attaching  py- 
roxyllne backing  to  artlQclal  teeth,  by  softening,  shaping,  and 
puncturing  thelwcking,  and  then  piualng  It  upon  the  pina  of 
the  teeth. 

Porsell,  May  7,  1872,  describes  a  flask,  clamplng-attachmeDt, 
and  case,  forming  an  apparstus  for  attaching  artlflcinl  l«eth  to 
the  pyroxyllne  rase. 

Hyatt  and  Hyatt,  November  19, 1872,  describe  process  and 
Apparatus  for  manufteturing  celluloid.  Tho  mixture  of  pyroxy- 
llne and  gnm-campbor  la  pressed  Into  cakea  and  then  prwed  in 
a  pile  with  alternating  Uyera  of  paper.  The  combined  mate- 
rials ate  preased  by  a  plunger  in  h  healed  cylinder,  dissolved, 
and  dlseliarged  at  a  nosste  In  a  continuous  rod  or  aheet. 

Jonea,  March  11,  1873,  makes  truas-pada  of  pyroxyltoe. 

By»tt,  April  2B,  1878,  baa  a  meaiu  orsut^ectliig  nswly  coftted 


artlelM  to  presanre,  wblch  afaaorba  the  solvent,  bat  doea  not 
allow  expansion  of  toe  ooAtlng  or  Ibrmation  of  alr-ceUa. 

UcCleiland,  October  t\,  1873,  describes  modes  of  renoring 
the  solvents  from  ivloldlne  and  pyronyliae  compooodS- 

Smltb,  Hay  12,  1874,  makea  an  arlladal  coral. 

Hyatt  and  Hyatt,  October  27,  1874  (No.  156,352)  dlspolv*  tiM 
pjroxyline  In  camphor  and  alcohol,  which  remains  latent  Ull 
heat  Is  applied;  (No.  159.3531  oppi]'  mastication  prerkifia  to 
heating  and  converting ;  ( No.  l&6,854l  make  bctitlouB  Ivory  by 
combining  Ivory  or  tmne-dust,  pyroxyllne,  powdered  campbor, 
and  nitric  etlier. 

When  gun-cotton  or  pyroxyline  is  heated  with 
powdered  cum-cmnphor  it  is  dissolved,  and  Ihii  ma- 
terial, under  the  name  of  celluloid,  is  eicteDsirely 
used  OA  a  substitute  for  hard  rubber  for  eombit,  bil- 
liard-balls, dominos,  knife-handles,  dental  plates, 
truB9-pads,  coating  metallic  articles,  and  for  the 
manufacture  of  imitation  coral,  ivory,  tortoise-ehell, 
horn,  and  the  like. 
See  the  following  United  States  patents :  — 

65,267.  Pierson  1867. 

70,261.  Beely  186S. 

77,304.  McClelbuHl  1888. 

90,761}.  McClelland  1869. 

90,766.  McClelland  1869. 

96.132.  HcClelUud  1869. 

8.777.  McClelland  1869. 

3.778.  McClelland  1869. 

88.228.  Streeter  1869. 

88.229.  Strreter  1868. 

88,260.  Streeter  1869. 

89,253.  atrveler  1869. 

89,204.  Streeter  1869. 

83,036.  Hill  1869. 

88.'>;a  Hyatt  1869. 

S8.634.  Hyatt  1869. 

89^.  Hyatt &Ulnke..l8C9. 

Blill.  Hyatt £Hbikc.. 1869. 

91.377.  Spill  1869. 

91378.  Spill  18C9. 

97,454.  Spill  1869. 

91,S93.  Wbitehouse....l8ti9. 

B&gilsh  patents :  — 
2^  of  1866. 

668  of  1867. 

2,740  on869. 

2349  of  1960. 


■    38.  HysU  1870- 

1'.    23.  McClelland  1870. 

li  .  '56.  Hyatt  fiai  IBH. 

1  M.I46.  Hyatt  1871- 

Vn.:--a.  Hyatt  ISTL 

It  !.:^72.  Diet!  ttal  1871- 

U  l.:^42.  U'lnsborongb...]8n. 

t:^"  180.  Troulmau  JSH. 

11-  735.  Brockn«y  l.'*71. 

Ii-i  ;36.  Brofkwaj  1871- 

rj"."79    Newton  1872. 

. .  76.  Purwli  1872. 

1..  -29.  Hyatt  187S. 

L  .  flO.  Dictiftol  lfiT2- 

1  Hiatt.  1873. 

Li    ,72.  McClelland..... I'-TS- 

1       36.  Jones  1873. 

I  "  ■  22.  Smith  1S74. 

I  I     62.  Hyatt  1»74. 

1       63    IlvstL  1874. 

]  .    ,54.  Ujatt  Ih74. 

1  -;,IB6.  Hunt  1874. 


2.686  oriS67. 

686  of  1868. 

8,984  of  1868. 

3,102  of  1869. 


1,129  of  1867. 

Pyx.  A  box.  The  word  is  derived  from  the  Latin 
pyxis.  The  Greek  word  is  similar.  The  box-tree 
(I-iAtin,  bvxus)  was  then,  as  now,  a  favorite  material 
for  boxes  of  auperior  quality,  as  is  evidenced  by  the 
common  derivation  of  the  name  of  the  tliinf^  and  of 
the  material  of  which  it  is  made.  The  pyxis  of  the 
Greeks  and  Latins  was  a  jewel-box,  and  when  the 
great  fusion'  of  the  two  systems  took  place  under 
Constantine  the  pyxis  became  a  reliquary. 

While  the  word  box  has  with  us  a  generic  signifi- 
cation, the  older  form  of  the  votA  pyxis,  shortened 
to  pyx,  ha.s  certain  specific  meanings  :  — 

1.  The  box  in  which  the  sacramental  host  is  kept 
in  the  order  of  the  Roman  Church. 

2.  The  box  in  which  sample  coins  are  placed  in 
the  English  mint.  A  triannnal  test  by  aasay  for 
purity  IS  held,  and  is  termed  the  trial  of  the  pyx. 
Two  pieces  are  taken  from  each  bag  of  newly  coined 
money,  —  one  for  trial  in  the  mint,  the  other  deposited 
in  the  pyx.  The  Lord  Chancellor  summon|i  a  jury 
of  goldsmiths,  who  test  by  weight  and  assay  in  com- 
parison with  certain  standard  trial-plata  deposited 
in  the  Exchequer. 

3.  The  binnacle-box  in  which  a  compass  is  sus- 
pended. 

4.  The  aeetnhulum  which  recdres  the  trochaDter 
at  the  head  of  the  femor. 
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Qnad'rant.  1.  Ad  instrument  for  making  angalar  | 
tneasurementa.  So  called  from  its  embracing  an  arc 
of  90°  or  somewhat  inon.  Formerly  mach  onployed 
in  making  aBbonomioal  obaervationa.  When  ^ixed 
to  a  wall  it  w«s  called  a  mural  quadrant ;  this  ia  now 
superseded  liy  the  muraldreU.  See  HuBAL  Circle  ; 
Ml'kal  Quadrant. 

The  quailrant  appears  to  have  been  used  for  solar 
observations  about  290  B.  c. ;  and  we  learn  that  the 
Arabian  astronomers,  about  996  A.  s.,  had  a  quad' 
nnt  of  21  feet  8  inches  and  a  sextaat  of  57  feet  9 
inches  radius. 

.  Hipparchus  and  Ptolemy  used  diopters,  in  which 
the  distance  of  a  star  from  the  zenito  was  observed 
by  looking  through  two  sights  fixed  in  a  rule,  an- 
nexed to  a  second  rule,  which  was  kept  vertical  by 
A  ^umb-Une,  the  angular  distance  between  the  two 
mlea  being  measured. 

Among  the  Alexandrian  astronomers  it  was  no- 
ticed that  it  was  not  necessary  to  use  a  whole  circle 
(see  Armil),  and  Ptolemy  says  that  he  found  it  more 
convenient  to  observe  altitudes  by  means  of  a  square 
flat  piece  of  stone  or  wood,  with  a  quadrant  of  a  cir- 
cle inscribed  on  one  of  its  flat  faces,  about  a  center 
near  one  of  the  angles.  'The  extreme  radii  of  the 
quadrant  represent^  the  horizon  and  the  zenith 
lines,  and,  a  peg  being  placed  at  the  center,  the  ob- 
servation was  made  by  reference  to  the  point  of  the 
arc  upon  which  the  shadow  of  the  peg  fell. 

The  quadrantnl  form  was  adopted,  as  it  secured  the 
maximum  length  of  radius  in  an  instrument  which 
could  measure  the  gi^atest  altitude  of  any  celestial 
body. 

The  CbaldMtti  manerted  ttiat'S  man  nalkfng without  Btopptnx 
mifbt  go  round  the  ctrcult  of  the  earth  tn  ayeu.  The  Alexandri- 
aaa  recogntted  the  rotundl^  of  the  earth,  aad  ErMoRtbeues  at- 
tempted to  delermine  Ite  eln  bj  obaerriDg  the  dlfiuescc  bvtwMii 
the  altitude  of  the  ma  at  Alexandria  and  at  Bjene  on  a  givea 
ibif.  Sjenewaiftmndto be  on Uie  tropic, foravMttcalgDOOMO 
atnoonmitbe  toBunerfK^ticeeaat  noahadoir.  Alexandria wu 
obwrred  to  be  dlitaat  from  the  Muith  by  a  SfUeth  part  erf  the 
drcnmfeience,  and  the  mesaared  dlitaaee  between  thsse  two 
dtlefi,  which  were  In  the  aame  longitude,  wm  found  to  be  5,000 
stadia.  This  nye  a  drenmfimnee  of  2601)00  atadla  to  the 
earth,  and  a  ndiua  of  about  40,000.  Thb  dlDaied  eonaiderably 
from  the  opinion  of  ArlatotU,  and  dlghtlj  fhun  that  of  Pcmi- 
donlua.  the  friend  oT  Cioero.  The  length  of  the  iXadhan  UMd 
WM  2021  jnrda.   See  ARMa ;  Aa-ntOKOHiOAi.  ImmtoilKm. 

Under  tbe  Khalifa]  Halmun ,  a  mMauremant  of  two  degraes  of 
the  meridian  wu  made  In  the  plain  of  Slod-Jar,  Is  Ueeopobunla 
(elwwbere  elated  to  hare  been  on  the  ahore  of  the  Red  Sea). 
The  Arabfaa  aatronomera  dlrided  themaelrea  Into  two  bands, 
on*  prooeedlog  north  and  the  other  lonth,  applvlog  thelT 
meaniring-roda  to  the  ground  till  each  reached  a  polat  distant 
ooe  degree  fWm  the  acarting.point.  The  reepecnve  meaanie- 
monts  were  66  mlleii  and  66}  mllea,  of  4,000  cubit*  each.  The 
cubit  ts  atated  to  bave  been  the  ">tlack  cubit"  — 27  inches, 
each  inch  "  the  thlcknena  of  riz  graina  of  barley." 

The  dhoneyf  of  the  Coroinandel  coaitt  are  navigated  by  the 
natlTea  with  the  aaalstanra  of  a  little  Instmmest  tor  aacertainlag 
the  latitude.  It  conriats  of  a  Uttle  square  board,  with  a  string 
Cut  to  the  center,  at  the  other  end  of  which  are  certain  knota. 
The  upper  edge  of  the  board  la  held  by  one  band ,  *o  as  to  touch 
the  north  star,  and  tiie  lower  edge  the  faoriaon.  Then  the 
■tring  Is  brought  with  the  otbar  band  to  touch  tba  Hp  of  ttie 
uoM,  and  the  knot  which  gooim  In  omtaot  with  the  Dom  telli 
the  latitude. 

A  quadrant  was  constnicted  by  Copernicus  at 
Thorn  in  1510, 

In  1590,  Davis  dupensed  with  the  plumb  and 
adapted  the  quadrant  for  use  at  sea. 

Previous  to  this  the  astrolabe  and  mariner's  cross 
had  been  universally  employed  by  seamen  for  deter- 
mining the  latitude  ;  the  longitude  WM  derired  from  \ 
dead  reckoning  or  guess-work.  ; 


I    The  telescope  was  adapted  to  the  astronomical 

telescope  by  Ficard. 
All  these  old  forms  were  superseded  for  nautical 

f nrposes  by  the  reflecting  qiiadran^  invented  by  Sir 
saac  Newton,  1670.  He  communicated  the  inven- 
tion to  Dr.  Halley,  who  failed  to  give  it  publicity, 
and  it  was  reinvented  by  Godfrey  of  Philadelphia, 
and  also  by  Hadley  in  England.  An  instrument 
constructed  on  Hadiey'.s  plan  was  submitted  to  the 
Boyal  Society  in  1742,  and  from  having  been  first 
made  known  by  Hadley,  the  rellocting  quadrant  has 
been  generally  called  Hadlcy's. 

This  and  all  similar  reflecting  instruments  are  based 
on  the  fact  that  the  angle  between  the  first  and  last 
directions  of  a  ray  which  has  undergone  two  reflec- 
tions in  the  same  ^lane  is  equal  to  twice  the  inclina- 
tion of  the  reflecting  surfaces  to  each  other.  Sach 
instruments,  tiierefore.  measure  angles  double  the 
extent  of  their  arc,  the  decrees  and  subdivisions 
being  halved ;  thus,  the  quadrant,  having  an  arc  of 
45°  only,  measures  angles  up  to  90°,  the  reflecting 
circle  measures  two  circumferences,  and  the  sextant, 
which  has  now  largely  superseded  the  quadrant  at 
sea,  having  a  limb  of  60*^  arc,  will  measure  angle* 
of  120°.    See  Sextant. 

All  measure  either  vertical  or  horizontal  angles  ; 
the  quadrant  is,  however,  seldom  employed  except 
for  taking  altitudes  of  the  sun  for  latitude  or  local 
time.  The  image  of  an  object  reflected  from  a  mir- 
ror fixed  on  a  pivoted  arm  is  reflected  to  the  other 
mirror  on  a  fixed  arm,  where  it  is  again  reflected, 
and  by  moving  the  pivoted  arm  the  image  is  brought 
into  apparent  coincidence  with  the  sea  horizon,  which 
is  viewed  through  a  part  of  the  fixed  mirror  iaft  nn- 
silvered  for  that  purpose.  The  movable  limb  is  pro- 
vided with  a  vernier,  which  indicates  the  decrees 
and  minutes  of  elevation  on  the  gradu- 
ated fixed  limb.  ng.«61. 

Graham,  Bird,  Ramsden,  and  Trough-  \-~  '  '  ^ 
ton  are  the  great  names  in  the  history    H  ^-^''w 
of  this  instrument^tiieir  celebrity  being  a 
especially  due  to  their  great  successiTe  °''^^s,„^ 
improvements  in  Gradu atiMo  Inerniu-  ^%&K 
MBNTS  (which  see).  ^ 
2.  An  instrument  used  by  gunners  R 
for  giving  a  cannon  or  mortar  the  n 
angle  of  deration  necessary  to  attain  r 
the  desired  range.   It  has  a  graduated  k 
arc  and  a  plumb-line,  which  indicates  (j^mmH*  Qmid- 
the  angle  of  elevation  upon  the  arc  nm. 
when  one  arm  is  placed  within  the 
bore  or  the  other  a^inst  the  faee  of  the  juece  in  a 
perpendicular  position. 

In  a  more  finished  and  accurate  form,  a  spirit* 
level  is  substituted  for  the  plumb,  and  one  or  the 
branches  of  the  inatrument  is  pivoted  and  slides  over 
the  face  of  the  are  so  as  to  show  the  elevation, 

Qnad'nuat-oom'paM.  A  carpenter's  compass, 
with  an  arc  and  a  binding-screw. 

Quad'Tant-^leo-bom'e-ter.  An  instrument 
for  estimating  the  force  of  an  electric  current  by 
means  of  an  oscillating  needle  which  traverses  against 
a  graduated  arc  of  90°. 

Quad'rant  Steam-en'gbia  This  is  a  modifica- 
tion of  the  osciUating-piston  engine. 

Root's  double-quadrant  engine  has  a  pair  of  oscil- 
lating single-acting  pistons  connected  by  links  to  one 
\  crank.    The  steam  is  admitted  to  act  on  the  outer 
;  sides  of  the  pistons  alternately  by  means  of  one  in- 
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QUARRYING-MACHINE. 
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Quadrant- Engine. 


ductiou- valve,  and  is 

i'.>Llia.usli-(I  tfarouuh 
the  sjittt  i;  lietween  tlie 
pistons.  The  piaton 
mid  iTfiiik  coDnection 
lit  Niiuli  that  the  steam 
:irlii  ni)  each  pinton 
Uiriiiff  about  two 
:liiri1a  uf  Lhe  revolu- 
tion  of  thi'  crank,  and 
Ihiia  tlifii!  lire  nodead- 

'       Quad'rat     1.  A 
^  lu.ulik^jtuHLjal  iaatru- 
ment,  fonnerly  known 
ftlao  as  a  geomttriaU 


tquare  and  line  of  shadows.  It  is  a  rectangular  fnme 
two  of  whose  sides  are  graduated  ;  another  side  car- 
ries two  sights.  At  the  comer  opposite  to  the  grad- 
uated sides  is  the  center  of  an  oscillating  indez-hn- 
ger,  and  from  the  same  point  hangs  a  plummet. 

2.  {Printijig.)  A  block  of  type-metal  lower  than 
the  type,  and  used  for  filling  out  lines,  spacing  be- 
tween lines,  etc.    Commonly  called  a  quad. 

Quad'rela.  A  kind  of  artificial  stone  made  of 
chalky  earth  dried  in  the  sun.  So  called  from  their 
square  shape. 

Qnad'ra-plex  Tel'e-grapli.  An  amplification 
of  the  duplex  system  by  which  four  messages  may 
be  sent  over  a  single  wire,  two  in  each  direction,  at 
the  same  time.  See  Duplex  Teleqrafu. 
Quan'net.  The  flat  file  of  the  cnmb-maker,  hav- 
ing the  handle  at  one  side,  so  as 
Ttg.40e8.  to  use  like  a  plane.  The  teeth  in- 
cline 15°  forward,  and  are  made 
by  a  triangular  file,  not  by  a 
chisel.  In  the  illuBtmtion,  tbii 
r""''""'''"^'^""  I  teeth  are  made  by  j'icivs  nf 

'•^  '  ~~  J  *  saw-teeth  inserted  itilo  iii- 

[  )  clined  kerfs  iu  a  beeuli  .stork. 

Qiumiwt.  Quant.  A  bai;geniitirs 

pole  with  a  flat  cap  tu  pre-  - 
vent  its  penetration  of  the  mud.  * 
Qnarfrel.  1.  A  glazier's  diamond. 
2.  A  pane  of  glass  of  a  diamond  or  ilinrulial 
shape.  The  term  is  derived  from  q\H'<(i-'Ofi, 
something  sqnare.  The  quarry  or  bolt  nT  the 
cross-bow  had  a  square  head  and  pyramidal  intint. 
A  quarry. 

8.  A  graver,  four-sided.     A  stone-moaon  ii 
chi^iel  of  similar  form. 

Quar'ry.    A  diamond-shaped  pent'  of  a 
lead-light  window.    The  quarries  are  tixed  in 
caines,  which  are  tied  by  leaden  strips 
to  saddU-bars  running  tmosversely 
across  the  iron  frame  of  the  casement 
window. 

QuaT'ry-ing.  The  stones 
building  the  obelisks  and  co- 
lossi of  Egypt  were  taken  from 
the  limestone  hills  which  bor- 
der and  inclose  the  valley  of 
the  Nile.  The  Egyptians  then 
chose  the  sandstone  of  Silsilis, 
where  they  excavated  enor- 
mous qoantities.  Afterward, 
thegraniteof  Syenewaschosen, 
and  of  this  were  the  obelisks  of 
Thebes  and  Heliopolis.  The 
modes  of  quarrying  may  have 
differed  somewhat,  according 
to  the  material  and  the  posi- 
tion. One  granite  obelisk  was 
broken  after  it  was  cut  and 


before  it  was  removed.  From  the  siie  of  the  op«n> 
ing  it  would  he  impossible  to  turn  the  stone,  which 
would  require  to  be  lifted  bodily,  like  other  stones 
removed  from  the  same  quarry.  Bronze  was  tlie 
usual  metal  of  the  tools. 

The  largest  stones  in  any  known  building  are  those 
of  the  temple  platform  at  Baalbek. 

Tbe  I^ptUn  mode  of  qaanrltig  mu  uDcorering  tbe 
atnttuu  of  atone,  IcTeliDg  the  earflice,  aad  nartiDg  oat  an 
ana  lufkieot  to  jMd  tbe  ainouat  of  itone  requlrad.  Antond 
this  waa  out  a  deep  trench,  and  croM-trenchea  at  right  anglea 
divided  the  whole  area  toto  aquarea  of  aacb  a  ilae  aa  waa  re- 
quired.  Layer  after  layer  wma  then  remoTed. 

Another  mode  waa  by  working  on  a  perpendknlar  bee,  Ibnn- 
lug  a  Mrkie  of  tlcpa  on  tbe  aide  of  tbe  mountain,  frocn  wbkh 
the  block*  were  loncered  by  machinery  analogoui  to  that  vhkh 
afterward  hoUted  them  into  poeltlon  on  the  pyramidB. 

Tbe  maaaee  of  grmnite  may  have  been  detKhed  from  tbdr 
beds  In  the  eame  manner  at  U  now  pnctlrcd  in  the  Eait.  Aller 
the  Btone  Is  surrounded  by  a  trench,  It  It  healed  bj-  Ore  bidlt 
npon  It.  Tbe  Bihea  betog  Bwept  ofT,  water  U  poured  Into  the 
KTOore  by  a  large  number  of  men  aimnltaaeooaly,  vben  tbe 
fracture  take*  place  through  tbe  whole  line. 

Another  mode  wu  to  bore  perpendtcnlar  bolee,  16  Inchea 
apart,  on  tbe  desired  line  of  Cncture;  into  thcec  holei  amall 
cbleeli  were  driven  peraiatently  from  one  end  to  tbe  other  by  a 
number  of  men,  which  resulted  in  a  fracture  along  the  Udc. 

Uetalllc  wedges  inserted  at  a  number  of  placea  and  ahnol- 
taneouBly  driren.  waii  another  mode. 

Wooden  piua  Innerted  Into  a  raw  of  holea  and  awalled  Ity 
water,  waa  yet  another  method. 

QuaT'ry-lng-ma-chliie'.  The  machine  (Fig. 
4064)  is  designed  for  cutting  vertical  or  inclin«l 
channels  in  the  stone  preparatory  to  cutting  under 
and  separating  the  blocks.  The  boiler,  engine,  and 
cutting  mechanism  are  all  mounted  on  the  same  car- 
riage, which  is  moved  by  toothed  wheels  gearing 
with  a  rack  upon  the  rails.  By  means  of  a  reversible 
pawl,  the  carriage  may  be  caused  to  travel  in  either 
direction  without  reversing  the  engine.    A  friction 
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brake  with  an  a^jiutable  weight  limits  the  motion 
of  the  carria^  to  the  positive  distance  fed.  The 
chisels  are  attached  to  solid  stocks  moved  by  vi> 
turatory  segment-levers.  The  standard  guides  between 
which  the  chisel-Btock8  work  may  be  reversed  to 
secure  equality  of  wear  and  admit  of  angular  ad- 
joatment  to  suit  varying  inclinations.  A  balance- 
wheel  serves  to  equalize  the  motion  of  tiie  various 
parts. 

Fig.  4065  is  designed  for  i.-utting  vertical  or  in- 
dined  channels  in  iKds  of  stone  preparatory  to  under- 
oatting  and  removing  the  Uoolcs.    The  engine  aud 


Quarrging-  MacA  itu. 


cntting  mechanism  are  carried  on  a  single  truck, 
which  is  advanced  by  spur-wheels  gearing  with  a 
rack  on  the  rails.  The  chisels  are  reciprocated  by 
s^ment-levera ;  a  brake  limits  the  motion  of  the 
machine,  and  a  reversihle  pawl  permits  its  direction 
to  he  changed  without  reversing  the  engine. 

Qaar'ry-stone  Bond.   Rubble  masonry. 

Qow-ta'tioa  {Metaflurgy.}  The  process  for- 
meriy  employed  of  semirating  gold  from  silvei'  by 
means  of  nitric  acid.  ThLs  would  not  act  effectually 
upon  an  alloy  containing  less  than  f  silver,  so  that 
when  the  mixture  was  richer  in  gold,  silver  was 
added  to  make  this  proportion. 

Quar'tor.  1.  (Ifaiaieal.)  a.  The  side  of  a  ship, 
aft,  between  the  main  channels  and  stem.  On  Uu 
quarter,  45°  abaft  the  beam.  <^unrfer-boats  are 
abaft  the  mizzen.  Quarter-deck,  abaft  the  main- 
mast. 

b.  Portions  of  a  ship  belonging  to  or  at  the  quar- 
ter, as,  quarter-boat,  quarter-gtUlery,  quarter-lad- 
der, qwtrter-neUings,  quarUr-poots,  quarier-rails, 
qaarUT'timbera,  etc 

c  That  portion  of  a  yard  from  the  slings  oat- 
ward  ;  hence,  quarter-block,  quarUr-alings,  quarter- 
tackle,  etc. 

d.  A  point  of  the  compass  between  the  line  of  the 
keel  and  abaft  the  beam. 

«.  The  stations  of  a  ship's  company  in  Urns  of 
exercise  or  action. 

2.  (Plural,  ffuor^f.)  The  apartments  assigned  to 
officers  and  soldiers  in  a  barraolt. 

8.  (M'illing.)  A  section  of  a  millstone  dress,  con- 
sisting of  a  leader  and  its  branches  ;  the  term  is  used 
irrespective  of  the  number  of  degrees  embraced  in 
the  sector.    See  Millstone. 

i.  (Coopering.)  The  portion  of  the  side  of  a  cask 
intermediate  between  the  cAtnte  and  the  hUgg. 

fi.  iGork-eattiiig.)  A  parallelepiped  of  cork, 
blocked  out  and  ready  for  ronnding  into  a  cork  shape. 


6.  {CarperUry.)  a.  An  upright  stud  or  scantling 
in  a  partition  which  is  to  be  lathed  and  plastered. 
The  English  rule  is  to  place  the  quartern  at  a  distonee 
not  exceeding  14  inches. 

b.  A  section  of  a  winding  stairs. 

7.  The  rear  or  heel  portion  of  a  horseshoe. 

8.  (ArehUeeture.)   A  portion  of  a  Gothic  aruh. 

9.  ISkoemaking.)  The  portion  of  a  boot  or  shoe 
upper  behind  the  ankle-seams. 

Quax'ter-blan'ket  {Menage.)  A  small  bliin- 
ket  generally  used  under  the  harness,  covering  the 
horse's  back  from  the  shoulders  to  the  hips,  though 
in  some  cases  it  extends  no  farther  forwara  than  the 
front  of  the  pad. 

Quar'ter-blook.  {Nautical.)  A  double  block 
iron  bound,  secured  swivel  fashion  by  a  bolt  near 
the  middle  of  a  yai-d.  Through  it  parses  the  dew- 
garnet  or  dew-line,  as  the  case  may  ne. 

Quar'ter-boot  {Mcnagr.)  A  leathern  boot  de- 
signed to  protect  the  heels  of  the  horse's  fore-feet 
from  injury  by  overreaching  with  the  hind  feet. 

Quar'ter-<teok.  {Nautical.)  A  deck  raised 
above  the  waist  and  extending  from  the  stem  to  the 
mainmast  It  is  i;si>ecially  a  privileged  portion  of 
the  deck,  being  the  promenade  of  the  su|ierior  offi- 
cers of  the  vessel  or  of  the  cabin  passengers  in  vessels 
of  that  character.  The  windwu^  side  is  the  place 
of  honor. 

Qoarter-galler-y.  {^ipbailding.)  A  small 
balcony  on  the  quarter  of  a  vessel 

Qnai'ter-Jiol'Iow  To<^  {Wood-turning,)  A 
chisel  (c,  Fig.  4066)  for  making  convex  moldings. 

Quu'ter-hung.  {Ordnance.)  Said  of  a  gun 
whoMt  trunnions  have  their  axis  below  the  line  of  bore. 

Qnar'ter-lng.  l.  {Maekinery.)  The  adjustment 
of  cranks  on  a  single  shaft  at  90°  distance  apart;  or 
the  boring  of  wrist-pins  in  loccHnotive  driving-wheels 
at  right  angles  with  each  other. 

2.  {NituticaJ.)  Sailing  large  but  not  before  the 
wind. 

QaaT'ter4llg-belt.    {Machinery.)    A  belt  or 


ng.  1066. 


a,  Qittrterimg-Bdt.  <b,  <iKVter-Raaul  TboL  e,  Qmrtrr-HoBaw 
TM. 

band  (a)  connecting  pulleys  whose  axles  are  at  right 
angles  to  each  other. 

Quar'ter-ing^ma-cliine'.  A  machine  for  quar- 
tering car  driviiq^-wheels  on  their  axles,  that  is, 
boring  the  wrist-pin  botes  at  90°  distance  apart.  A 
pair  of  wheels  mounted  on  their  axle  is  placed  in  the 
machine  the  axle  resting  upon  a  pair  of  vertically  ad- 
justable rests,  which  take  tne  weight  off  the  centers. 
The  boring-heads  are  adjustable  radially  from  the 
center  of  revolution,  so  as  to  bore  the  holes  for  the 
wrist-pins  at  a  distance  equal  to  one  half  the  stroke 
of  the  fasten  ;  a  range  of  adjustability  of,  say,  from 
12to26!nches  stroke.  The  machine  is  built  for  ri^t 
or  for  left  band  quartering,  but,  by  being  fitted  with 
four  lx>ring-har8,  is  adapted  for  both  kinds  of  quar- 
tering.   See  Fig.  4067. 

Qnar'ter-pace.  {Building.)  A  stair  embracing 
a  quarter-turn  at  the  winding  of  a  stairs. 

Qiuurtar-pie'oea.  {Shit^Uding.)  Timbers  in 
the  after  part  of  the  quarter-gallery  near  the  taff- 
raU. 
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Fig.  4067. 


{^uariering-aidekbu  {Uno  York  Steam-Bugiiu  Vatnpany) 
A  plane  uxcd  for  molding 


Quar'ter-round. 

framework.    An  otw/o. 

Quar'ter-round  Toed.  (frood-tumiTtg.)  A 
chisel  {b,  Fig.  4066)  for  making  concave  moldings. 
They  are  right  and  left. 

Quar'terB.  1.  (C'arpenlrg.)  Vertical  scantling 
in  wooden  partitions,  forming  a  foundation  for  Uth 
and  plastering. 

2.  a.  The  apartments  assigned  to  officers  and  sol- 
diers in  a  barrack. 

b.  The  stations  of  a  ship  company  on  duty. 

Qnar'ter-atuff.  {Carpentry.)  Plank  one  quar- 
ter inch  thick. 

Quar'ter-tim'bflr.  {CarperUry.)  Scantling  from 
2  to  6  inches  deep. 

Quar'to.  (Printing.)  A  book  fonned  by  fold- 
ing a  sheet  twice,  making  4  leaves,  8  pages.  The 
term,  by  modern  usage,  refers  to  a  book  of  a  nearly 
square  form.  The  proportions  vary  according  to  the 
sizes  of  the  sheets  foliled,  but  may  be  from  8^  x  10 
to  10  X  12,  and  probably  both  boluw  and 
above  said  dimensions. 

QuaitB-onuh'sr.  A  machine  for  break- 
ing or  grinding  auriferous  quartz.  Also 
used  for  breaking  other  ores  ;  or  stones  for 
cement,  to  mix  with  asphalt  for  paving,  etc. 
See  QuAHTZ-Mii.L. 

QuartK-Uq'ue-fl-or.  An  apparatus  for 
dLwolving  comminuted  quartz  in  onler  to 
set  free  the  gold.  By  converting  the  ijuartz 
into  a  silicate  of  an  alkali,  it  may  be  washed 
away,  the  gold  being  collected  by  precipi- 
tation and  decantation  of  tlie  supernatant 
solution.  It  is  a  process  which  oepends  in  part  on 
the  facilities  for  using  the  soluble  glass,  and  requires 
great  volume  of  water. 

See  the  patent  of  Hnrdinge,  May  8,  1855.  The 
powdered  mineral  is  exposed  to  high-pressure  steam 
and  alkali  in  a  closed  chamber  of  a  spneroidal  fomi, 
a  rotary  stirrer  mixing  the  ingredients.  See  also 
Vauderbui^h's  patent,  May  29,  1860;  and  Fleury, 
July  7,  1868. 

Qnarta-mllL  (Ore.)  A  machine  for  crushing 
quartz,  to  bring  it  down  to  a  size  suitable  for  thr 
stamps,  or  to  a  fineness  for  the  amalgamator.  Si-e 
also  URE-MILI.. 

The  following  are  typical  forms,  of  each  of  which 
there  are  many  varieties:  — 

1.  Tlie  Ckilitin-iiiill,  consisting  of  eilge-stoiifs 
traveling  in  n  truiij;li. 


2.  The  stamp-battery. 

S.  Vibrating  jaws. 

4.  Rotary  beaters, 

5.  Horizontal  runner. 

6.  Vertical  runner. 


7.  Bell-shaped  runner 

8.  Conical  mill. 

9.  Inclined  disks. 

10.  RolUng-ball. 

11.  Gyrating- pan. 


1.  Fig.  4068  is  an  edge-mill,  the  stones  traveling 
ill  an  annular  trough,  the  weight  increased  by  a 
lever.    See  also  Chilian-mill. 

2.  The  stainping-mill  has  a  battery  of  stamps, 
either  each  acting  in  its  own  mortar,  or,  as  in  the 


Fig.  4068. 


Bigt-Whttl  Quanx-iSiL 


example,  in  an  annular 
trougn,  which  is  rotated 
by  gearing  below  (Fig. 
4069).    See  also  Stahp- 

HILL. 

8.  The  rnisher  with 
jaws  has  either  one  or 
both  movable.  In  the 
example,  the  reciprocat- 
ing motion  in  ojiposite 
directions  of  the  lower 
ends  is  produced  by  haiig- 
ing  them  on  the  respec- 
tive sides  of  the  pivot  of 
rotation  of  the  oscillat- 
ing levera,  and  their  ujv 


per  ends  are  caused  to  approach  by  the  rear  support- 
ing links,  which  are  vibrated  by  the  reciprocation 
of  the  jaws.    Fig.  4070.    See  also  Ork-mill. 

4.  The  rotary  beater.  The  ore  po-sses  from  the 
hopper  into  the  firat  cylinder,  the  beaters  on  the 
shaft  forming  a  partial  vacuum.  The  beaters  strike 
the  ore,  which  is  carried  by  the  peripheral  force  of 
the  current  through  the  connecting  passage  into  the 
second  chamber,  tlirough  which  it  receives  the  same 
treatment,  and  pas.sfs  to  the  connecting- pipe,  which 
deposits  it  in  the  dust-chamber.    Fig.  4071. 

5.  Horizontal  runner.  The  atone  is  suspended 
above  the  bed,  and  is  fed  through  the  eye,  as  with 
grist-mills.    Fig.  4072. 

6.  The  runner  on  horizontal  shaft.  The  cylinder 
Humiunds  the  grinding- wheel,  which  is  eccentrically 
jounialed  in  n"sp*'ct  to  it,  and  revolves  at  different 
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speed  thereto.  The  matter  to  be  crashed  enters  one  I  into  the  hopper^  ami  passes  between  the  vertical 
cod  of  the  cylinder,  and  passes  out  beneath  the  compound  wheel  of  the  hopper  and  the  concave, 


fig.  V)0i. 


Stamping-  Mill. 

shields  and  gauze-covered  openings  near  the  periph- 
ery of  the  same.    The  cylinder  runs  on  anti-rriction 
rollers.    Fig.  4073. 
7.  Bell-snaped  runner  in  conical  case.    This  has 


Quartz-Milt  irith  itotary  BraUn. 

which  is  formed  of  segmental  blocks.  From  thence 
it  passes  to  the  final  rednoing  stones.    Fig.  4076. 


Fig  4012. 

r 

'lLli.: 

Qmarn-MiU  wiik  Titntimg  Jinv. 


two  revolving  toothed  surfaces,  one  within  the  other, 
the  interior  m  the  sh»pe  of  a  cone,  and  the  other 
one  formed  around  the  interior ;  both  of  these  parte 
revolve  in  the  same  direction,  but  the  interior  one 
nnich  faster  than  the  outer.  Fig.  4074. 
8.  Conical  mill.    The  ore  is  broken  and  thrown 


9.  Inclined  disks.  This  has  two  revolving;  disks 
with  conical-shAped  surfaces  revolving  in  different 
directions,  and  hung  upon  shafts  placed  diagonally 
to  each  other,  so  aa  to  bring  the  two  faces  of  two 
grindi^  disks  parallel  with  each  other.  Fig.  4076. 

10.  The  rolling  ball.    This  has  a  stationaiy  mor- 
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tar  or  kettle,  of  a  partly  spbericul  fonn  Id  the  iate- 1  ohaiviiig  or  dischaii^iDg,  the  falling  ores 
rior,  with  a  spherical  ooncentrical  ball  operated  by  I  distributed  on  all  sides  of  the  ball  and 

1M77. 

V%.40T4.  Hg-WT. 


•qually 


a  diagonal  aliaft  connected,  by  means  of  an  aim  and 
feiked  joint  and  bush,  with  a  vutical  driring-shaft. 


Conical  Qmmz-MiU. 


The  Iiall,  mortar,  or  basin  is  combined  with  the  ver- 
tical hollow  shaft,  so  that  ores  that  are  pulverized 
are  carried  down  contiunonsly,  without  intenrala  for 


JIsBiiv-AJI  Qiiort9-jat. 

11.  Gyrating  jpan.  This  ho^i  an  oftcillatin^  ba«iD, 
the  lower  end  of  whose  sliaft  is  connected  with  and 
rotates  in  the  hub  of  the  machine.  Upon  the  axle 
or  shaft  is  adjusted  the  ring  or  bush,  which  is  fitted 
with  slots  to  receive  and  hold  firmly  the  iron  buida 


ng.4078. 
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or  Bttaps  ;  the  object  of  which  is  to  supiwrt  and 
strengthen  the  basin.  Within  the  basin  is  placed  the 
ball  which  is  to  pulverize  the  ore.    Fig.  4078. 

Quay.  A  wharf  projecting  into  a  atream,  harbor, 
or  basin,  to  which  vessels  are  moored  for  the  purpose 
of  receiving  and  delivering  freight 

In  Europe,  quays  are  generally  formed  by  retain- 
ing walls  of  Ktone,  supported  by  cxMinterforta  and 
backing ;  in  this  country,  wood  is  generally  em- 
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ployed.  The  qiuys  of  Montreal  are  the  best  on  the 
continent.  See  Sba^wali^  where  the  mode  of  cou. 
straction  of  the  New  Yoric  harbor^iuya  ii  repre- 
sented.   See  alno  Floatiko-dbrhicx. 


Ilf.WBIiaMBtlraand  plftn  offtUnbarqavBieoDitnietod 


The  Datch  ue  said  to  ran  the  sides  of  the  walls 
parallel,  that  is,  make  them  of  equal  thickness,  so 
that  the  batter  of  the  outside  causes  an  overhang  of 
the  inside.    This  seems  indefensible. 

Qnettn-post.  Queen-posts  are  mortised  or  at- 
tached by  iron  straps  to  the  tie-beam  of  a  roof-frame, 
supporting  it  and  the  niters  at  points  between  the 
riage  and  eave.  Pitrliru  rest  upon  the  principal 
rafters,  and  common  lifters  rest  upon  the  purlins. 
The  former  are  let  into  the  tie-beam^  and  the  latter 
butt  against  the  pole-plates. 


a  a,  riJe  pllaa.  1 1,  side  biaoM. 

bb,Mg  wmk».  //,  femfar  pUta. 

cc.enMibMmi.  fr,  plukuig. 

di,  top  bavai. 

The  details  and  nomenclatnre  are  somewhat  differ- 
«nt  in  this  coantry.  See  Wharf. 

Cast-iron  piling  has  been  saccessfully  employed 
at  Deptford  and  Blackwall,  England. 

A  ptay  occupies  the  same  relation  to  a  harbor  that 
A  whnrf  does  to  a  river. 

Harbors  and  docks  are  provided  with  quays,  and 
their  oonstniotion  involves  some  of  the  precautions 
incident  to  the  building  of  jetties,  sea-walls,  retain- 
ing walls,  etc.  The  quay,  however,  is  not  subjected 
to  the  violent  action  of  the  waves, incident  to  the 
construction  first  mentioned  and  to  breakwaters. 
The  thrust  of  the  soil  is,  periupa,  the  greatest  force 
tending  to  ita  destmctioa. 

The  qoay-wall  of  the  outer  harbor  of  Havre  has  a 
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Qut*n-Pusi  Rjjof. 

a,  Ua-bNin.  r,  purUni. 

b,  queen-pcwti.  A,  ridge-plmto. 
e,  principal  nttm.  i,  BtnluiniMll. 
d,  CMDDMD  raftm.  j,  KralDlof-bcML 
«,  wa]|-pl»tM.  k,  rtTBti. 

/  poltt-pMM. 

QtwanV^BSVaL  An  alloy  intenne^te  between 
Britannia  metal  and  pewter.  Used  for  spoons,  tea- 
pots, and  other  table-ware. 


Tin. 


AnttmoDj . 
Bbnnith.. 


Qitas-Walbi. 


mean  thickness  equal  to  0.40  of  its  hight,  and  bat- 
ters on  both  sides  by  a  series  of  steps. 

Rennie  advised  a  carvilinear  batter  on  both  sides, 
laying  the  courses  normally  to  the  curve.  This  en- 
tails the  necessity  of  using  inclined  ^es,  which  in- 
troduces an  element  of  insecnrity.  The  face  of  the 
qnay-wall  forma  the  intiados  of  an  arch  and  makes 
uie  ashlars  mutually  sustaining.  Whether  the  lat- 
ter advantage  overhnlance  the  detrimental  effect  of 
inclined  piling  is  doubtfni. 


Or,— 

Tin  100  I  Btannth  1 

Antimonj   81  Copper  1 

Quenoh'ing.  The  procejis  of  pro<lucing  a  hard 
scale  or  crust  upon  the  surface  of  molten  metal  in  a 
crucible  or  oiatem,  for  the  purpose  of  removing  it  in 
aucceaaive  rondles  or  disks,  instead  of  allowing  it  to 
congeal  into  a  solid  mass. 

£<m-eopper  is  thus  removed  from  the  crucible  of 
the  Tvfining-henrth,  the  disks  being  known  as  roaetUt. 

QnenQblDK-tab.  {BlackamWtiag.)  The  vessel 
in  which  the  heated  iron  or  steel  from  the  forge  is 
plunged,  in  order  to  cool  or  temper  it. 

Qnem.  A  hand-mill  of  the  ancient  pattern.  See 
Grindino-milu 

A  Roman  quern  dug  up  in  Yorkshire,  England, 
about  1710,  was  found  to  oe  20  inches  in  diameter. 
One  stone  was  somewhat  dished,  and  the  other 
slifj^Uy  ooniml.    The  face  had  a  ibvu  of  notchea. 

Qalck-matoh.  Cotton-wick  is  boiled  in  salt- 
peter and  rain-water  for  1  hour;  alcohol  is  added  to 
the  mixture  while  warm,  and  it  is  simmered  for  15 
minutes.  Healed  powder  is  then  added,  and  the 
whole  left  for  24  hours.  The  cotton-wick  is  wound 
on  a  reel,  and  mealed  powder  sifted  over  it.  It  is 
then  dried. 

Qalok-4r«-tani'  OMrtng.  (Plamng-matAint.) 
Gear  for  causing  the  rapid  return  of  the  bed  after 
the  tool  has  completed  each  cut. 

This  is  effected  (seo  upper  figure)  by  the  pulley  a 
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ng  4oas.  and  pinion  a'. 

The  bed  is 
moved  from 
left  to  right, 
presenting  the 
work  to  the 
cutting  edge 
of  the  tool  by 
the  rack  b,  op- 
erated  from 
the  pulley  e 
through  the 
ge&FB  c*c*  c*. 
Ou  arriving  at 
the  end  of  its 
motion,  a  stud 
on  the  Uthe- 
hed  strikes  a 
horn,  which 
shifts  the  drir- 
ing-belt  from  e 
to  a,  causing 
the  pinion  a' to 
reverse  the  moremeut  of  the  gear  e*,  and  turn  the  bed 
in  the  opposite  direction,  until  the  belt  is  shifted 
back  to  its  original  pulley  by  a  similar  device  at  the 
other  end  of  the  machine. 

Whitworth's  quick  return  for  shaping-machine 
(lower  figures).  A  spur-wheel  o,  revolving  freely 
upon  a  large  fixed  overhanging  shaft,  is  attached  to 
a  convenient  part  of  the  head.  Through,  but  not 
concentric  witn,  the  Abaft,  runs  a  spindle,  having  a 
slotted  crank-piece  6  on  its  extremity,  by  which  it  is 
kept  in  contact  with  the  face  of  the  wheel,  and  con- 
nected therewith  by  a  pin  engaging  iu  the  slot ;  the 
velocity  of  the  crank  varies  as  me  pin  approaches  or 
recedes  from  the  center,  supposing  that  of  the  wheel 
to  be  nnifoim  The  etui  of  the  conuectin^-iod  may 
'  be  set  at  any  point  in  the  dovetail  groove  m  the  face 
of  the  crank-ptecc,  for  ai^iisting  the  length  of  stroke. 
Qniok'nil-Ter.  See  Mercury. 
QulGk'ail-Ter-^nr'nacs.  (Metallurgy.)  Fig. 
408S  illustrates  the  furnace  employed  at  Almoden, 
Spain,  for  obtaining  metallic  mercury  from  cinnabar. 
A  shows  part  of  a  chain  of  aludeu,  £  is  a  vertical 
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tity  of  sandstone  cimtauung  a  small  proportioD  ot 
cinnabar ;  over  tlus  ia  laid  the  richer  ore,  and  ib» 
openings  in  the  shaft  are  covered 'with  tiles  and 
tightly  luted. 

The  mercurial  vapors  evolved  are  conducted  into 
the  space  b,  and  thence  pass  through  the  rows  of 
aludels  cc',  12  in  number  and  20  to  22  meters  in 
length.  ' 

The  metallic  vapors  condensed  in  the  aludels  run 
into  the  gutter  d,  and  are  (.■olleeted  in  stone  cisterns 
e  e',  while  those  which  are  not  condensed  pass  into 
the  chamber  a',  where  the  menmrial  portion  passes 
into  the  liquid  state,  the  smoke  escaping  from  the 
chimney  /.  As  the  mercury  thus  obtained  is  con- 
taminated with  aoot,  it  is  caused  to  flow  down  an 
inclined  plane,  to  which  the  smoky  impurities  ad- 
here. The  matters  condensed  in  the  chamber  a'  are 
redistilled  to  extract  the  metal.  The  quantity  of 
ore  employed  at  each  operation  is  250  to  300  cwt. 
See  also  Mercury. 

Qulck'sll-Tex-TBlT0.    A  valve  in  which  the 
!  lower  edge  of  a  descending  plate  l>ecomes  snbmeiged 
in  quicksilver  to  close  a  passageway. 

It  resembles  the  hydraulic  valve,  excfpt  in  the 
sabstitntion  of  metal  for  water  or 
glycei-ine.    The  two  pipes  meet  in  a 
box  having  a  descending  plate  and  t=,—} 


longitudinal  section,  and  O  a  horizontal  section  of 
the  fnmaoe,  the  part  x  x  being  in  plane.  This  con- 
sists of  two  upright  cylindrical  shafts  a  a',  separated 
Iw  an  arched  space  x  x.  The  fire  is  made  in  the 
shaft  a,  and  immediately  over  it  is  placed  a  quan- 


a  circular  nange,  tne  lower  edge  ol 
which  latter  is  constantly  8ubmnf|ed       A]  . 
in  a  box  of  quicksilver.  'H? 

The  box  baa  a  capadty  for  vertical  -^■y^ 
adjustment  by  a  screw  beneath,  so 
that  the  middle  plate  may  dip  into  — ' 
the  quicksilver  and  close  the  com-  ' 
muntcation  between  the  pipes ;  or  t\wqim<lmlvtr-  IUm. 
box  may  be  lowered  so  aa  to  allow 
the  communication  to  proceed. 

Qnlok-wa'ter.  {Gilding.)  A  dilute  solntion  of 
nitrate  of  mercury  (10)  and  gold  (IX  used  in  the 
process  of  tctUtr-gilding  (which  wet). 

Qolck-work.  {Skipbuitdiiig.)  Inside  plank- 
ing or  skin,  between  ports. 

QnilL  1.  {Seai-engraving.)  The  hollow  mandrel 
of  the  lathe  or  engine  us^  by  the  seal-engraver. 

See  8BAI/-BMQKAVING. 

2.  A  small  spindle,  pirn,  or  rod  upon  which  thread 
is  wound  to  8U[)p1y  the  shuttle  with  the  woo/,  weft, 
at  filling,  as  it  is  variously  called,  and  which  crosses 
the  warp,  or  chain. 

Qiil]]-i}lt.    A  long  pod-bit  of  small  diameter. 

A  wood-boring  tool  used  in  a  brace.  It  is  of  a 
semi-cylindrical  form,  terminates  in  a  sharp  edge, 
and  is  hollow,  to  contain  the  chips.    See  Bit. 

Qnill^iib.  A  small  pen  of  quill  to  be  placed  in 
a  holder. 

QulU  Fen.  The  quills  of  birds  came  into  use  a» 
pens  about  the  6th  century  A.  D.,  according  to  Isi- 
dore and  others.  (See  Pen.)  We  read  of  the  use  of 
quilla  of  the  swan,  eagle,  goose,  duck,  and  crow. 
After  the  discovery  of  America  the  quills  of  the  tur- 
key were  ao  used.  This  very  American  bird  was 
absurdly  named  after  the  country  of  the  Turks.  The 
tnrkey-qutll  was  perhaps  the  first  whose  nibs  were 
furnished  with  metallic  points.  This  was  early  in 
the  present  oentuiy. 

OoMMialUi  SM  MBorted  Into  qtnlltlw  tfetrrmliMd  *>>* 
ehkncter  of  the  bwrel  Thejr  an  plungadinto  faaated  aud,  to 
make  Uu  uterior  ikln  peel  off  and  Um  Intertor  DWBtbiaD* 
riirlvri  np.  This  mqr  ba  paribniMd  by  aitenale  mhUiw  in 
watOT  and  dnrhiK  bafcn  a  dwroool  On.  TImt  an  haiteed  Iqr 
soaking  In  a  hot  acdation  of  Uum. 

The  yellow  color  it  conferred  by  a  qnldt  dip  Into  nitric  add. 

Bnmah  probably  flrat  BiinMt«d  qoUl-nlba,  and  patontad  a 
maehiaa  fcr  Puklng  thm.  TbeM  niba  wvre  tbe  ptatmaofi  of 
thestMlnlba  ban  pens  won  BNadoMd  by  CbamMviM  fa 
1686.  Not  llk«  tbe  Inm  pen  of  Jtob,  wbfeb  was  a  chWl  or 
gravn.  8m  Snu.  Pn. 
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The  burela  oT  th«  qallia  wan  Bnt  aUt  loDKitudiiikllr  into 
twlTM ;  theM  were  tubdiTided  Into  bluiki  for  nib*,  uid  tho 
latter  w«r«  formed  uid  silt  in  •  third  openUon.    Sea  Pcn- 


Qnilt'tng.  1.  Loom-made  <iiiiltJi  ai)[)ear  to  be  two 
dutinct  clothii,  tied,  as  it  were,  together  by  stitches 
vhich  go  through  both  cloths,  iina  by  the  crosaing 
and  iDterchaoge  of  warp-threads  from  the  lower  to 
the  upper  set,  and  vice  vena,  in  the  maDoer  of  the 
two-ply  carpet.  In  snme  qailtiog  a  third  shuttle 
throws  in  a  quantity  of  coaraely  spun  cotton,  to 
serve  as  a  kind  of  wadding. 

2.  {Nautical.)  Braided  or  plaited  sennit  over  a 
bottle,  etc. 

Qnilfinf-frame.  A  frame  on  which  bhrie  is 
stretched  for  quilting.    The  old-fashioned  frame 
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Folding  exulting- fyamt. 

waa  as  large  as  the  quilt,  and  the  modem  conven- 
iencea  are  to  «6c«re  compactnea«  and  facility  of  ex- 
posure of  that  part  on  which  work  is  proceei^g,  the 
other  porttous  being  covered  from  the  dust. 


Roiler  QmUing-^ame. 


Fig.  4085  is  a  frame  with  jointed  leaves,  which 
fold  up  against  the  standard. 

Id  Fig.  4086,  two  rollere  are  joumaled  in  the  front 
ends  of  Uie  frame  and  one  in  the  rear.  Chi  the  out4.>r 
front  roller  is  wound  the  outside  portion  of  the  arti- 
cle to  be  quilted,  and  on  the  inner  roller  is  wound  the 
lining.   The  part  quilted  is  wound  on  the  rear  roller. 

Qiilre.   a.  A  collection  of  24  sheets  of  paper. 


Wrapping,  envelope,  flat-cap,  printing,  and  many 
other  papers  are  not  folded.  Newspaper  has  26 
sheets  to  the  quire  ;  10  quires  to  a  token ;  2  tokens 
to  a  ream.  Whi^n  work  is  calculated  by  the  1,000 
sheets,  250  sheets  are  usually  known  as  a  token. 

b.  A  collection  of  one  of  each  of  the  sheets  of  a 
book  laid  in  ootieecutive  order  ready  for  folding. 
The  sheets  are  geUhered  into  a  quire  or  book,  wht^ 
is  folded  along  tlie  middle. 

Quirk.  1.  A  sudden  turn  ;  applied  to  a  form  of 
molding  in  which  an  acute  recess  separates  the  mold- 
ing proper  from  the  fillet  or  soffit. 

It  is  much  used  between  molding;!  in  Gothic  archi- 
tectuit) ;  in  Grecian  architecture  ovolos  and  ogees  are 
usually  quirked  at  the  top,  and  sometimes  in  Uoniaii. 

I  2.  A  projecting  fillet  on  the  sole  or  side  of  a 
srooving-plane,  which  acts  as  a  fence  or  a  gage  for 

j  depth  or  distance. 

I  Quirk-float  {Pltutfring.)  The  plasterer's  tool 
'  for  finishing  otX  angles.    An  angle-fioat. 

Quirk'l^-plane.  A  molding-plane  for  working 
on  convex  surfaces. 

Qnlv'er.   An  arrow-case. 

They  were  strapped  to  tlie  sides  of  the  Egyptian 
chariots,  but  are  usually  carried  on  the  back,  so 
j  that  the  arrows  may  be  grasped  by  the  hand  when 
I  reached  over  the  nght  or  the  left  sho.ulder.  The 
I  Apache  Indians  carrj'  it  over  the  right  shoulder,  so 
:  that  the  heel  of  an  arrow  may  be  grasped  by  the 
least  poasible  reach  of  the  right  hand.   The  arrows 
[  are  so  quickly,  drawn  and  thrown  into  position  upon 
the  left  hand,  which  grasps  the  bow,  that  the  man 
will  keep  four  or  five  arrows  flying  in  the  air  at  the 
same  time.    Much  care  and  omnment  are  bestowed 
upon  this  article  by  barbarous  nations. 

Quoin.  1.  A  wedge-shaped  blw;k.  Specifically;  — 

a.  {Oiinnery.)  A  wpdge-aliai»ed  block  of  wood, 
having  a  handle  insi'rted  in  its  thicker  extremity  ; 
used  in  some  cases  for  giving  the  proper  elevation  to 
mortars,  howitzers,  and  naval  guns. 

b.  (Printing.)  One  of  the  wedges  by  which  the 
pages  or  columns  of  type  are  locked  in  a  chage,  ready 
for  printing. 

c.  (Nautical.)  A  wcdee  used  as  a  chock  in  stow- 
ing casks,  to  pi-event  rolling. 

2.  (Maxmry.)    An  external  angle  of  a  wall.  The 
term  particularly  refers  to  ashlar  or  brick  comera 
which  Droject  beyond  the  general  faces  of  the  walls 
wliicji  meet  at  the  angle, 

Rustic  quoins  are  nisticated  ashlars  forming  ex- 
ternal projecting  coniere,  the  remainder  of  the  wall 
being  of  ordinary  masonry,  rubble,  or  brick,  with 
occasional  piers  of  masonry.   See  Kcrhle-masokry. 

Qnoln-^ost  (Hydraulic  Enginen-ing.)  The 
heel-post  of  a  lock-gate.    See  Fig.  1386,  page  594. 

Qm^t.  An  annular  disk  beveled  roundly  on  each 
side,  thrown  by  hand  at  a  stake  or 
>  peg  in  playing  the  Kanie  of  quoits. 

Tbiaptme'li  of  unknown  anOqultj,  throw- 
tng  the  <ii»nu  ha.t\a%  bern  %  DtTorite  rport 
with  the  ancient  Ortrku,  and  In  K>nie  form 
upeari  to  hsTc  eilxted  from  tlmp  Immeoio- 
nal,  among  eren  thn  mont  unclrilind  n«-  Q«0it. 
llOlU 

I    nMuclent  quoit  was  a  hc«*j  circular  maw  of  ln>n,*ometlmea 
perfbnicd  fn  the  middle;  and  the  effort  was  not  on«of  xklU,  to 
throw  It  as  nevly  as  pMiibla  to  the  mark,  now  called  the  hob, 
but  to  throw  it  to  the  grMtast  possible  distance,  as  lu  the  mod- 
I  era  Scotch  gmme*  of  putting  tht  *tont  or  hurlmg  Hit  kammtr. 
I  Homer  mentions  the  throwing  of  the  jilnot  among  the  sports 
I  at  the  ftrneral  game*  of  Patroclus  (Iliad,  II.,  XXIll.    See  also 
OdysBey,  Till.,  XVII.).   Sometimes  a  thong  was  pasMd  around 
It  to  form  a  handle  ;  In  the  Cabinet  dee  AntJqulUH  of  Paris  la 
pieserred  a  dittu*  with  bole  for  the  thumb  and  flngeni.  Plsdar 
oelebntee  the  skill  of  Castor  and  lolaus  in  tbh  ezerrlM.  In  th« 
I  British  Museum  Is  the  hmoiu  statue  of  the  difc^Mut  in  the 
,  act  of  throwing  the  diietu.    Quolt-pltchlng  was  a  fcToritc  m*- 
tlme  in  England.   Notices  of  it  «f»  fband  Tn  1468.    The  horve- 
'  shoe  is  a  eommoa  anliMituto  In  Ainerin. 
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Rab.   A  atick  used  in  mixing  hair  with  mortar. 
Rab'at.   A  iraliahing  ntateiial  formed  of  potter's 
ola;  which  has  failed  in  baking. 

Ra-bat'ment.  {Shipbuilding.)  The  draft  of  the 
real  shape  of  the  molding  edgH  at  laeoei  of  the  frame 
in  any  required  positioD. 

Rab'bet.  1.  (Carpentry.)  A  rectangular  groove 
made  longitudinally  along  the  edge  of  one  {nece  to 
receive  the  edge  of  another.    A  rebate. 

It  in  common  in  iianeliog,  and  in  door-frames  for 
the  door  to  tdiut  into. 

2.  (S^pwrigkting.)  That  part  of  the  keel,  stem, 
and  atem-po8t  of  a  ship  which  ia  ont  for  the  plank 
of  the  bottom  to  fit  into. 

Sab'bet-ed  Lock.  {Loeksmiihing.)  A  kind  of 
lock  whose  face-plate  is  sunk  within  a  rabbet  cut  in 
the  edge  of  a  door. 

Rab'bet-injK-ma-ohine'.  A  machine  for  form- 
ing rabbets.  Balilieting- machines  for  wood,  as  well 
as  other  kinds  of  planing  and  molding  machines,  were 
supplied  by  General  Sir  Samuel  ^nthun  to  1^ 
British  Admiralty  before  1800.  ISMiy  plamng-nM- 
chinea  and  all  maichitig  and  molding  (wood)  ma- 
chines may  be  set  to  cut  rabbets. 

Rab'bst-jolnt  {CarpetUry.)  A  mode  of  join- 
ing wooden  stuff  in  which  rabbets  are  made  upon 
the  contacting  edges  of  the  boards,  so  as  to  oveAap 
each  other.    See  Joint. 

Rab'bet-plane.  (Joinery.)  A  plane  for  plow- 
ing a  groove  on  the  comer  edge  of  a  iMtard.  Accord- 
ing to  their  shape,  which  is  such  as  to  adapt  them 
to  peculiar  kinds  of  work,  they  are  known  as  square- 
raSbgi,  eide-rabbet,  akew-rabbet  planes. 

The  tquare-rabbet  plane  has  its  cutting  edge  square 
across  the  sole. 

Skew-rabbet  plane ;  the  bit  obliquely  across  the 
sole.    Side-rabhet  plane;  having  the  cutter  on  the 
side,  not  the  sole. 
Rab'bet-aaw,    A  saw  adapted  for  forming 

grooves  in  the 
1b-  ^OBS.  edges  ofplank, 

etc.  That  il- 
lustrated has 
an  adjustable 
fence  or  gage 
C  attached  to 
a  handle  simi- 
lar to  a'  plane- 
stock,  so  as  to 
cut  at  variable 
distances  from  the  edge.- 

Rab'bla.  (Metallurgy.)  An  iron  bar  with  an 
end  bent  at  a  right  angle,  used  for  stirring  the  molt- 
en iron  in  the  puddling  or  boiling  furnace,  for  re- 
moving slag  from  the  surface,  and  for  gathering  Uie 
metal  into  loopa  or  hallt  for  the  tilt-himmer  or 
squeezer. 

A  mechanieal  rabble  is  used  m  some  forms  of  pud- 
dling-fnrnices.    See  page  1815. 

Rafafblar.   (Metal.)   A  scraper. 

Ra'bot.  (Marble-vxtrhing.)  A  hard-wood  rub- 
ber used  in  rubbing  marble  to  prepare  it  for  polish- 
ing 

Raoe.  1.  (ffytb-anlie  Engineering.)  The  canal 
or  course  by  which  water  is  conducted  to  a  water* 
wheel  from  the  mill-pond  or  stream  above,  and  is 
conveyed  away  after  haviis  done  its  work.  The 
water  reaches  the  wheel  by  the  iead-nee  and  le:iv«s 
it  by  the  taU-nee. 


Babbit-Saw. 


2.  (Loom.)  The  path  or  gniding  trough  Tot  the 
shnttle  in  the  lay  or  batten. 

Raoe-doth.  (Menage.)  A  cloth  uiied  iu  con- 
nection with  race-saddlea ;  it  has  pockets  to  bold 
the  weuhtB  needed  to  meet  the  reqairements  of  the 
mlea  ofthe  race-couiae. 

Raoe-slaaa.  (Optus.)  A  common  name  for  a 
lorgnette  or  binocular  field-glass. 

Raoe-knife.   A  tool  with  a  bent-over,  sharp  lip 
for  scribing.    It  is  used  iu  laying  down  on 
the  Boor  the  lines  on  the  body  plan,  by  which  if  -  *08B. 
the  smith  beads  his  bars  m  forming  iron 
fruDes  for  ships. 

It  is  also  used  for  marking,  numbering, 
and  other  putposea 

Raoe-aad'dle.  (Menage.)  A  very  small 
light  saddle,  used  only  for  racing  purpoees. 

Raoh'l-o-tome.    (Sttrgieat.)    A  post-  ^-^ 
mortem  or  dissecting  instmment  for  opening 
the  spinal  canal. 

There  an  two  kinds:  one,  a  saw  with  doable 
blades,  which  ate  caused  to  approach  or  recede  from 
each  other  by  means  of  set  screws,  making  two  par- 
allel cuts  at  once  ;  the  other,  an  axe-nke  cliisel 
with  a  round,  projecting  iraiot,  which  is  inserted 
into  the  hollow  of  tne  verteorK  and  guides  the  chisel 
while  the  operator  holds  it  by  the  handle  with  one 
hand,  strikmg  on  it  with  a  hammer  held  in  the 
other  hand. 

Rac'ing-bit  (Menage.)  A  jointed-ttn^  bit, 
made  very  light,  the  loose  rings  m^iiig  in  sixe 
from  3  to  d  inches. 

Raok.   1.  (ffuAandr^.)   A  fiane  of  open-woric 

to  hold  hay  or 

other  feed  for  Ilf.«BO. 

cattle,  horses, 
or  sheep.  The 
example  is  a 
sheep-rack;  has 
a  grain-trou(^h 
B  C  pivoted  m 
a  drawer  be- 
neath the  bars 
of  thehay-rock, 
so  that  it  may 
be  folded  and 
slid  in,  render- 
ing the  anangemeut  more  compact  and  preveotinc 
the  animals  having  access  to  theiood  except  at  stated 
times.  A/eed-raek. 

2.  (  Wagon.)  A  fnofn  to  carnr  hay  or  grain,  placed 
on  a  wagon-gears  instead  of  a  dox-W,  for  banting 
in  the  harvest.  Sometimes  it  is  laid  upon  the  wagon- 
bed  ;  but  this  is  not  so  good,  as  the  bod  makes  the 
load  too  high  and  too  short,  and  adds  nnnecesaaiy 
dead-wei^t. 

i%.4on. 
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The  device  is  also  placed  on  a  wagoo-fratne  for 
liaiiling  wood  and  other  materials. 

Fig.  4091  is  a  wood-hauling  rack  in  which  the 
sleepers,  sills,  and  stakes  are  united  by  the  bent 
stirrops,  and  are  disunited  by  raising  the  stakes. 
8.  iGhariHg.)   A  toothed  oar  whose  pitch-line  is 
straight,  or,  if  carred,  em- 
Ds  4001.  braces  but  a  ftaotion  of  the 


Fig.  4094. 


Hackimg  a  Fall. 


d.  To/rapotaema.fall. 
That  is,  to  bind  together 


4095 


Satk-l^ttmtunt  (Lonf-AvM). 

circle  and  is  called  a  segment-rack,  for  imparting 
rectilinear  motion,  and  operated  by  a  toothed  pinion 
or  segment  or  by  a  pawl. 

In  the  example,  where  it  works  the 
"s-  4088.     piston  of  a  Iard-pre.s3  or  sauitage-stuffer, 
the  rack  H'  is  raised  or  lowered  by  a 

t anion,  and  may  be  held  at  any  desired 
light  by  a  pawl  engaging  a  ratclket- 
wheel  on  the  pinion-shaft. 

The  rack  and  worm  (Fig.  4093)  may 
in  some  cases  be  substituted  with  ad- 
vantage  for  the  rack  and  pinion.  The 
teeth  of  the  rack  are  obiiqne,  to  cor- 
Jtaabandffiwm.  respond  with  the  threads  of  the  end- 
less screw  or  worm. 

4.  (Metallurgy.)  An  inclined  frame  ortable,  open 
at  the  foot,  and  upon  which  metalliferous  sUmes  are 
placed  and  exposed  to  a  stream  of  water,  which 
washes  off  the  lighter  portions.  It  is  to  the  slimes 
what  huddling  is  to  the  ores.  The  operation  is  known 
as  racking,  recking,  and  framing  in  different  districts 
of  Cornwall,  and  particularly  applies  to  tin  ores.  See 
Frame. 

5.  (Horology.)  A  steel  piece  in  the  striking  part 
of  a  clock.  It  consists  of  a  bar  attached  radiuly  to 
an  axis,  «ai  having  a  lower  and  an  upper  arm.  The 
former  is  called  the  rack-tail,  and  is  in  contact  with 
the  snail  on  the  center  arbor,  which  determines  the 
number  of  strokes.  The  upper  arm  is  indented  with 
12-  notches,  to  act  in  concert  wfth  the  hawk's  bill  in 
effecting  the  striking  of  the  right  number. 

6.  (Lace.)  A  certain  length  of  lace-work,  counted 
perpendicularly,  and  containing  240  meshes. 

7.  (iVaiUical.)  a.  A  frame  of  wood  with  belay- 
ing-pins,  orurow 

ofblocks  for  fair- 
leaders,  or  a  row 
of  sheaves  for 
reeving  the  run- 
ning-ngging. 

b.  A  frame  with 
holes  for  round- 
ahot 

e.  A  box  in 
v-hich  the  hal-r 
yards  are  coiled 
away. 


Saek^md- Pinion  BaUtif-Prea. 

two  ropes  of  a  tackle  to  retain  it  at  a  tension  and 
prevent  the  TO\tes  reeving  back  through  tlie  blocks. 

Rack-And-pin'lon  Jack.  A  lifting-jack,  in 
which  a  rack  and  pinion  is  employed  for  gaining 
power.  In  the  example,  a  pinion  turned  by  a  two- 
armed  crank  engages  a  gear-wheel  fixed  on  the  same 
shaft  with  a  pinion  meshing  with  the  rack.  Greater 
power  may  l>e  obtained  by  increasing  the  number  of 
wheels  in  the  train  or  the  difference  of  their  radii. 

Raok-and-pinlon  Frens.  In  this  th<>  force  is 
transmitted,  as  the  name  indicates,  through  a  pinion 
to  a  rack  which  is  connected  with  the  follower.  In 
the  faster  movements  of  the  follower,  during  the 
return-stroke,  the  gearing  acts  directly  on  the  rack- 
beam  ;  but  during  the  heaviest  compression  the  gear- 
ing operates  through  a  windla.<;s  anu  rope. 

A  sliding  jnnion  d  oiversted  by  shifting  lever  n  is 
the  means  of^ dirwt  motion  of  the  rack-beam  C,  when 
retracting  the  follower  b. 

Raok-and-pin'iOD  Pro-pellar.  In  order  to 
obviate  the  inconveniences  attending  the  use  of 
borse-power  and  the  iinurioufl  action  of  the  ordinary 
paddle-wheel  or  propeller  on  the  banks  of  cuula, 
various  devices  in  which  wheels  actuated  by  a  motor 
on  board  the  boat  engage  a  continuous  rack  or  rail 
at  or  above  the  canal  batiK,  have  been  proposed. 

Fig.  4097  shows  one  contrivance.  A  «fiaft  S,  driven 
by  the  engine,  turns  a  cog-wheel  C,  connected  by  an 
endless  cliain  with  the  spur-wheel  E,  on  whose  shaft 
is  a  pinion  meshing  with  a  rack  J onthecanal-bauk. 
The  Wrings  of  the  shaft  B  move  freely  in  a  vertical 
direction,  so  as  to  correspond  with  the  variable  im- 
mersion of  the  boat  depending  on  the  amount  of  her 
cargo.    The  boat  is  maintained  in  line  with  the  con- 

He.  4007. 
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tinaoas  tack  by  a  roller  K  harinff  fiangea,  which 
hold  thereto  while  passing  over  the  teeth.  This 
also  has  vertical  self-a(^astairat. 

Raok--oal1-perB.  Calipers  whose  are 
opened  and  closed  by  rack>aad-iniiion  motbn. 

Rack-oom'paM.  A  joiner's  conapua,  with  a 
rack  at^justment. 

Raok'at.  l.  A  stringed  battledore. 

2.  A  snow-shoe. 

S.  A  wooden  sole  for  a  man  or  horse  to  support 
the  body  when  treading  on  tioft  or  swampy  ground. 

Raok'et-wheeL  A  wheel  toothed  to  receive  a 
click  or  pawl,    A  7iateA«i-wheel. 

Sack-hook.  {Horology.)  A  device  in  the 
striking  part  of  a  repeating  clock,  which  succeadvely 
engages  the  teeth  of  the  rack  when  the  hours  are 
struck.    The  geUhmng-puco  or  paUeL 

Raoklns-  1.  {Mining.)  Washing  impnritieB 
from  the  ore. 

2.  {Nauiical.)  Seiziug  two  ropes  together  by  a 
number  of  cross-turns.  Spun  yam  is  used  for  aemng. 

3.  Decanting  wine  from  the  lees  in  a  cask,  after 
fensentation  or  fining. 

Raok'lng-oaiL  {Metal-toorking.)  A  'can  filled 
with  sour  beer,  in  which  wire  is  steeped  before 

Raoklng-oook.    A  form  of  faucet  used  in  the 
cellar  for  racking  off  winra  or 
Kg.  4068.  Ble. 

Raok-rall.  One  laid 
alongside  the  bearing  rails  of 
a  rulway,  and  having  cogs 
into  which  meshes  a  cog- 
wheel on  the  locomotive. 

Radditg-Coek.  Blenktiuop'R  BuKlbti  (wt«nt,lSll. 

TbU  had  a  toothed  nil  laid  dotni 
on  one  aide  of  tha  raUny,  from  end  to  end.  A  cog- wheel  wan 
rigt(«d  out  from  tb«  locoiuotlTe  n  b>  to  engage  idth  the  nek 
and  propel  the  train.  It  was  at  that  dme  nuppoeed  that  the 
adtie^OQ  of  the  driving- wheeU  to  the  track  would  not  be  suffl- 
dent  under  ordinary  clrcumatanoea  to  enable  the  loeomotlfe 
to  draw  the  train.    See  Uicovotitb,  Fig.  2984. 

OhapitHui,la  1812,iubsdtated  Ibur  paira  of  driver*  connected 
bj  geimng,M>  as  to  multiply  the  frictional  contact. 

Snowden,  in  1824,  had  a  hollow  trunk  between  the  two  ralia 
and  depraaiwd  below  the  aurfAce.  On  one  aide  of  tbli  trunk  wa« 
a  rack,  and  the  trank  Itnelf  had  nils  traveraed  by  «  oairiage, 
which  the  inventor  termed  the  "  mechanical  horn."  On  the 
horao  wma  a  vertical  abaft  with  a  horiioatal  cog-wheel  at  ita 
lower  end  gearing  Into  the  rack,  and  a  bevel-wheel  above  en- 
gaged bj  a  aimllar  wheel  on  the  flront  of  the  locomotive,  and 
driven  by  the  engine.  At  the  wheel  on  the  locomotive  rotated, 
the  upright  abaft  conveyed  motion  to  the  cog-wtieei  bMMath, 
and  this  acting  on  the  rack  drew  along  tlie  mechanical  bone 
and  the  train  connected  thereto. 

Aaton'a  Engllah  patent,  1826,  apacl&ei  a  central  ntck,  placed 
between  the  two  ralu,  and  a  toothed  wlieel  on  the  locomotive. 
Onide-roltera  bear  laterally  agalnit  the  amooth  aide*  of  the 
emtral  bar,  in  order  to  keep  tiie  cnrriuM  from  awMrTlnK  from 
Utatnek.  • 

The  rack-rail  ia  now  only  to  be  found  in  some 
forms  of  inclined-plane  railways.    See  also  Centeb- 

RAIL. 

Rack-aaw.    A  saw  with  wide  teeth. 

Rack-talL  {Horology.)  A  bent  ann  connected 
with  the  toothed  a^ment-rack,  by  which  the  strik- 
ing raeohanism  of  a  repeating  clock  is  let  off.  It 
has  a  pin  on  its  end,  which  falls  into  that  one  of  the 
12  notohes  of  a  snail  on  the  star-wheel  whose  depth 
and  position  relative  to  the  center  of  the  atar-wheel 
allows  the  rack  to  turn  a  number  of  teeth  correspond- 
ingto  the  hour  which  is  to  be  struck. 

Sad'dlo.  1.  {NaiatieaL)  Interlacing  yama  to 
make  flat  gasket 

2.  (  Weaving.)  A  bar  with  upright  pefjp,  oaed  by 
weavers  to  keep  the  threada  in  place  when  winding 
the  warp  on  to  the  beam. 

3.  Ka  iron  bar  with  an  end  bent  at  right  angles, 
used  by  puddlers  in  stirring  the  iron  in  the  furnace^ 


I  and  also  in  making  up  the  balls  for  the  tilt  or 

\  squeezer.    A  FoMt/e. 

:  Ra'di-al  Drill'ing-ma-chine'.  An  upright  ma- 
cbiue,  designed  for  drilling  a  series  of  holes  without 
changing  the  position  of  the  work.  In  Thome,  De 
Haren  &  Co.'s,  the  arm  a  carrying  the  drill  and  its 
geaiing  is  rotatable  on  the  collar  o  surrounding  the 
upper  part  of  the  fixed  post  c,  on  which  are  the 
dnving-pulleya.  Tl}e  counter-diaft  is  at  the  base, 
and  the  belt  by  which  they  are  driven  is  clianged 
from  the  loose  to  the  fkst  pulley  and  rit*  trrao  by 


JlodiaJ  DnBing-Maikint. 


the  belt-shifter  d.  The  table  «  is  slotted  at  top  and 
sides,  and  can  be  raised  or  lowered  to  suit  the  wotk, 
by  a  pinion  working  in  the  rack  /  and  operated  by 
the  ciank  g. 

The  drill  may  be  traversed  back  and  forth  on  the 
arm  a  a  racx  and  pinion,  and  is  provided  with 
automatic  changeable  feed -gears ;  or  the  feed  motion 
may  be  controlled  by  the  hand-wheel  h  through  a 
worm  on  its  shaft,  which  gears  witli  a  wonii-whcel 
whose  shaft  carries  a  pinion  meshing  with  the  feed- 
ing-rack t.  See  also  HokizontalI.athe;  Boring- 
Machine  ;  Drill. 

Ra'dl-al-pis'ton  Wa'ter-wheeL  One  having 
floats  which  are  projected  from  the  periphery  against 
the  breasting.  The  wheel  receives  its  water  a  little 
past  Uie  meiidian,  where 'the  sliding  pistons  OH 
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begin  to  protrude  to  receive  the  force  of  the  water 
admitted  through  the  gate  C,  and  before  the  arm 
benomes  verticar;  it  extendi  all  the  way  to  the  inner 
periphery  of  an  apron  which  confines  all  the  water 
behind.  The  sliding  arms  have  friction-rollers  to 
facilitata  their  movement,  which  is  directed  by  an 
int*;rior  arrangement  of  cams. 

Ra'di-EU  Flan'ing-ma-cliine'.  ( Wood-ioork- 
tag.)  A.  machine  for  chamfering  or  cornering  the 
edges  of  timbers.  It  has  a  conical  cutter,  which 
ordinarily  chamfers  the  edge  to  an  angle  of  45°.  A 
pair  of  such  cutters  on  an  axis,  at  a  ref;ulated  dis- 
tance apart,  to  adapt  the  machine  to  given  dimen- 
sions of  timber,  will  chamfer  both  edges  at  one 
operation. 

Ra'di-a'tor.  {Heating.)  A  chamber  or  drum  in 
an  aftartment,  heated  by  steam  or  hot  air  and  radi- 
{Uiiig  warmth  into  the  apai'tment. 

It  may  be  placed  above  a  fireplace,  stoTc^  or  fur- 
nace, and  be  neated  by  the  volatile  products  of  com- 
bustion on  their  way  to  the  chimney  ;  or  it  may  form 
a  part  of  a  steam  circulation,  deriving  its  heat  by 
steam-pipes  from  aboilep.  See  H eating- appa RATI' s. 

In  Fig.  4101  segmental  wings  m  m  forming  an  in- 
verted cone  are  arranged  in  a  stove-pipe  drum,  and 
Ri^nsted  by  unks  or  rods 
IIg.4101.  connecting  with  a  crank. 

"When  opened,  the  products 
of  combustion  pass  freely 
through  the  arum,  and 
when   closed    tliey  flow 


Steam-  Radiator. 


Stovt-Drwm. 


Fireplace-Sadiator. 


through  B  narrow  opening  between  the  base  of  the 
cone  and  the  case  of  the  drum. 

In  Fig.  4102,  the  chamber  A  ia  made  of  cast-iron 
or  other  suitable  material,  with  alternate  jnojections 

Fig.  4108. 


Sttam-SadUUor. 


D  E  and  reccs-sps  J'placed  within  the  fireplace.  A 
pipe  at  the  bottom  communicates  external  air  to  it. 


and  from  the  top  a  jupe  leads  off  the  heated  air  as 

desired. 

In  Fig.  4103  the  radiator  is  made  in  sections,  each 
of  which  has  a  circuitous 
passage,  and  at  one  end  "S-  4104. 

IS  associated  with  a  series 
of  similar  sections,  their 
coincident  openinp  mak- 
ing a  continuous  pipe 
wiUi  inclined  plates  to 
direct  the  flow  into  the 
chambers  consecutively. 
The  projections  on  the 
outsideof  the  heater  force 
the  air  into  a  tortuous 
course  and  increase  the 
radiating  surface. 

Fig.  4104  has  a  number  of  steam-heated  hollow 
sections  A  A'  having  a  zi^ag  form  ;  the  spaces  in- 
tervening between  the  secbons  are  air-pnss^es  made 
tortuous  Dy  inclined  ribs  projecting  from  the  sections. 

Ra'dl-om'e-tei.  A  fore-staff.  An  instrument 
for  taking  the  altitudes  of  the  celestial  bodies. 

Ra'di-us.  The  movable  limb  of  a  sextant  or 
other  angular  instrument. 

Ra'di-tw-bar.  {^tam-engiiu.)  Radius-rod. 
Bridle-rod.  One  of  two  daplieate  rods,  which,  piv- 
oted at  one  end  to  a  beam  and  at  the  otiier  to  one  of 
the  hanging  links,  serve  in  the  parallel  motion  of 
Watt  to  guide  the  piston-rod  in  a  vertical  direc- 
tion by  counteracting  the  vibratory  motion  commu- 
nicated by  the  beam.    See  Parallel  Uotion. 

Ra'cU-ns-TOd.  (SUam-engint.)  One  .of  the 
guiding-rods  in  a  parallel  motion,  jointed  to  the 
connecting-links,  to  counteract  the  vibratory  mo- 
tion communicated  by  the  beam,  by  guiding  the 
links  so  that  the  head  of  the  piston-rod  may  recipro- 
cate in  ft  line  sensibly  straight 

Raft.  A  structure  depending  for  its  capacity  for 
carrying  persons  or  freight  upon  the  lightness  rela- 
tively to  water  of  the  materials  of  which  it  is  com- 
posed. Excepting  as  to  lumber-rafts,  which  are 
made  up  of  logs  and  sawed  lumber  attached  together 
in  order  to  be  floated  to  a  shipping  port  or  to  mar< 
ket,  rafts  are  usually  a  device  made  and  used  in  an 
exigency  ;  such  are  those  made  in  the  emei^ncy  of 
shipwreck,  among  the  most  notable  instances  of 
which  is  the  loss  of  the  French  frigate  "  Medusa. " 

Tbla  melanoholy  ereat  oecumd  lo  the  }mr  1816.  The  "  H»- 
dOM,"  havliiK  on  board,  fn  addition  to  faer  civw,  k  detacbmeDt 
of  BoIdl«rB  dealgiitd  tn  garrison  the  fort  at  St.  Lonla  ElTer, 
Sen^l,  AlVica,  which  had  been  glTen  up  b;  tho  Engllih  tttider 
treaty  ot  the  preceding  year,  ntnick  anezpmtedly  on  the 
Atguin  MDh  a  dangerouB  ihoal,  lying  wme  twelre  or  flifteen 
leagues  ftom  the  AMcan  coast,  In  latitude  20°  north;  a. large 
raft  was  hastily  roQHtmcted  by  lacblng  together  auch  iport  and 
other  materials  aa  were  at  hand,  and  on  tfaii  the  majority  of  the 
persons  on  board  were  embarked,  the  boats  of  the  ship  suQcIng 
for  only  a  compatatlTely  nnall  number.  When  all  were  on  the 
raft  It  was  Rnbmerged  until  tbe  water  came  nearly  ap  to  theb 
w^ts.  There  was  consequently  little  room  for  proVitdons  or 
water ;  a  small  quantity  ti  btvad,  wine,  and  brandy  was,  hov- 
erer,  taken. 

It  bad  bc«n  arranged  that  the  boats  were  to  tow  the  nil  to 
'bore,  which  It  was  supposed  could  be  done  In  two  or  three 
days,  but  during  the  night  succeeding  the  diwter,  they  In- 
humanly east  on  the  towing  lines,  leaving  those  on  the  raft  t« 
tbeir  (ate.  A  fHghtfbl  scene  of  disorder  and  bloodshed  then 
ensued.  Maddened  by  tblnt,  rendered  de?  pern  to  by  tbe  appall- 
ing bopelesaneBS  of  their  dtuation  and  by  the  liquor  whlx^ 
some  of  them  had  succeeded  In  surreptitiously  obtaining,  all 
discipline  wnK  loiit,  and  part  mailo  a  coiiibincd  nitark  apon  the 
rest,  with  the  object  ofibrclng  them  oTerboenl.  This  riot  was 
finally  quelled  hy  the  captain,  who  had  remained  on  the  raft, 
with  the  assistanreof  someof  the  more  se1f-po«f«N>ed  portion  of 
the  crow  and  soldtcn ;  but  when  day  dawned,  it  was  fourd  that 
one  third  of  their  number  were  tnlndng,  having  been  killed  In 
mppiesaing  the  disorder,  washed  off  the  raft,  or  thrown  over- 
board by  others. 

SuooMdve  ftajs  occurred,  resulting  In  lorn  of  Ufe  among  the 
ranalnder ;  moM  wen  wasbed  off  by  tha  lea,  and  many  died 
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ftou  thtnt  aai  nbrnmaHoa.  Wbrn.  after  iwVOag  for  amt^ 
two  wcefci  Almoat  witUn  dffat  of  laJui,  Uw  nft  wu  (UmUj  dl>- 
rorarad     ft  r*-^ni  fWMl,  mum  k  bklf«Mn  of  nirTfTan  n- 


Kafts  RK  DwU  of  nuiterials  usually  accessible  oa 
shipboard,  spars  lashed  together  by  ropes,  the  floU- 
tire  power  beina  increased  by  eaipty  casks  lashed  in 
the  structure.  When  niade  and  furnished  as  a  part  or 
the  ship's  eqnipnient,  they  are  constructed  wiUi  pon- 
tons, as  in  the  illostrationa  auneied.  In  the  uiiper 
one  (a),  two  jwntona  are  united  by  a  frame  on  wtuch 
is  a  grating  for  the  passengers  and  means  for  step- 
ping and  supporting  a  mast.    The  other  figures  rep- 


rig.  4106 


resent  a  raft  in  different  conditions.  6  is  a  top  view, 
showing  the  laft  in  a  partially  collapsed  conditioii, 
t  the  three  pontons  being  united  by  oinged  hm  «, 
'  wbidh  are  operated  by  tackle,  so  as  to  extend  the 
structure  into  the  form  shown  in  the  ^iew  c.  The 
bars  H  in  this  latter  condition  form  diagonal  braces, 
while  the  bars  m  are  transrerse.  The  view  shown 
at  <2  is  a  transverse  vertical  section,  and  ezhilnts  the 
stanchions  and 
ropes,  which  form 
a  protection 
against  persons  or 
things  falling  or 
being  wasned 
overlioard.  The 
floor  of  the  raft  is 
a  rope  netting. 
The  raft  is  carrie<i 
in  a  collapsed  con  - 
dition  for  compact 
stowage,  ancf  is 
more  readily 
launched  in  that 
less  bulky  condi- 
tion ;  after  it  is  in 
the  water  it  is 
brought  into 
working  shape  by 
the  purchases. 
See  LiFR-BOAT ; 
LlFE-PRERERVEH. 

Tbevaft  (Fig.  4106) 
teof  thbdafvripttoD, 
consMtng  of  innsr 


L^».Fnmt)i$m  Baft. 
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ud  outer  Indltrrubber  tubM,  which  ua  MpanUly  InlUlable, 
ud  suiTDutided  hj  «  comMcUng  network,  mm  the  tower  put 
of  which  a  weight  dwv  be  *o«peDded  to  prsTeat  c*p«l»liif. 

The  hMme  of  the  lUe-praMrrliiK  rsft  (Fig.  4107)  U  eompofed 
of  ilde-bu*  J  ^,  held  tdsether  by  Krew-tbnxlad  rod*  C,  bm,j- 
tng  ttghtenlnK-Duta  b  at  their  ends,  uul  by  croM-bue  D  D 
trnoued  to  flt  morttMB  a  a  lu  the  aide-bkn :  BtaadArdi  B  B  ua 

Kred  to  nedve  the  chimee  of  bamli  E  iwlTed  Into  the  iid»- 
,  uid  hkre  holea  through  which  Uahlug  nqm  u»  puMd. 
The  detached  puta  are  (lowed  in  any  coDveolent  part  of  th« 
■hip,  M  that  they  may  be  immedlaiely  ■wembled  In  caae  of 
emergency.  Special  barieli  may  be  providedi  or  ordinary  wmter- 
ttght  eaika  may  be  iumI. 

The  raft  (Fig.  4108)  cootUU  of  a  large  air  roattraM,  haTlng  a 
number  of  wooden  (lata  on  Ita  upper  tide,  and  ooTerwd  with  a 

rig.  4106. 


anchored  by  gnys,  shore-ropes,  or  moorinsa,  accord- 
ing to  the  nature  of  the  case.   The  general  coustruc- 
tion  of  the  roadway  is  siinilar-  to  that  of  the  PoN- 
TON-BRiLHiK  (which  See). 
Raft-dog.    (^Lumbering.)    A  bar  a,  with  beut- 

ng. 


a,  Saft-Dof. 


6.  R^-UinA. 


c,  Raktr. 


over  and  pointed  ends,  for  securing  logs  together  iu 
a  raft 

A  doy-kook  b  is  for  securing  a  rope  to  a  log  or  mfL 

In  tbe  lumber  regions,  treee,  after  being  cut  down  and  ile- 
priTed  of  their  Umbe,  an  hauled  to  the  neareat  avaliablv  itnam 
and  depoelied  cloee  to  the  water'*  edge.  Thli  work  ]■  done  In 
winter.aa  the  log*  are  then  eaally  hauled  OTcr  the  rnow-coTered 
grouna,  and  depodted  where  they  caji  be  readily  Boetnl 
when  the  pprlng  Creahets  occnr.  Dog*  and  tliniUr  appllanree 
are  used  to  launch  euch  log*  are  not  floated  by  the  itnem, 
and  when  all  are  ftdrly  under  way  the  tiniber-cutten>  follow  the 
run  of  logH  down  to  pui>h  off  any  which  may  become  todgwl,  or. 
In  cMe  Uiey  become  Jammed  In  a  gorge,  to  dlaetitangte  the 
maae, — often  a  dlBcult  andpcrUoiuopentlon.  On  arrlilDK  at 
the  point  where  the]  are  to  be  contericd  into  aquared  limoer 
or  boardi,  ai  the  caae  may  be,  they  are  iuierrepted  by  a  boom 
■tretcbed  acrcM  the  atteam,  and  are  caught  and  arranged  ac- 
cording to  ownenhip  by  men  ataUoued  there  tbr  the  purpoae, 
the  log!  tMlonging  to  each  proprietor  baring  been  marked  lo  aa 
to  be  readily  l3entifled. 

Raft'er.  {Building.)  One  of  the  pieces  of  tim- 
ber which  follows  the  slope  of  the  roof,  and  to  which 
is  secured  the  lath  into  which  the  shingle  or  Klate 
nails  are  driven.  The  rafter,  in  one  ormore  lengths, 
extendi)  from  the  eave  to  the  ridge  of  the  roof  ;  at  its 
lower  end  resting  on  the  wall-plates,  and  at  its  upper 
end  abutting  upon  a  jM)rresponding rafter  riMngironi 
theoppoeite  side  of  the  roof, 
orresting  againsta  crown  or  Fig-  ^10- 

ridge  plate,  as  the  case  may 
be.  InFig.4110,.^8howB:  yC^d 

a,  rafter. 

b,  tie-beam. 
e,  klng-poat. 
d,  crown-plate. 
«,  wall-plate. 


Raft. 


idMk.  It  la  ordloarlly  kept  rolled upaadencpended Itam 
a  pair  of  darKe.  For  uw  U  ia  unrolled  b;  ouiting  off  the  end 
■nppoiting  ropee  and  inflated  thmagh  the  hollow  pillar  a  hom 
a  reaerrolr  below,  kept  oonatanUy  ftill  of  comprcoMd  air.  After 
being  laniKbed  It  la  atiffianed  by  puablnit  Iron  rodi  through  the 
three  flexible  tubea  bbb  louglUidlnally  to  the  mattreoa. 

Raft-bildg6.  (ffydraulic  Engineering.)  A 
bridge  of  expediency,  where  rafts  are  used  as  pontons 
to  support  tne  beams  and  the  track.  The  nfts  an 


The  foot  of  the  rafter  is  mortised  or  otherwise 
secured  to  the  tie-beam,  as  shown  at  B. 

In  some  roofs  heavy  scantling  are  ^med  between 
the  tie-beam  and  shoulders  on  the  king-post,  and  are 
called  principal  raften.  The  ordinary  rafters  then 
rest  upon  a  pole-plate,  purlin,  and  ridge-plate.  See 
Kino- POST. 

Rafters,  thoufj^h  all  performing  the  same  general 
duty,  have  specific  names  according  to  their  particu- 
lar functions,  as,  — 

Arched  rafter.  One  of  segmental  form  in  an 
arched  roof. 
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Auxiliary. Tt0en  are  timbers  framed  beneath  the 
principal  rajtert,  to  support  them.  They  are  known 
also  as  euahwa  rafters,  or  prindpai  braces. 

A  binding  rafter  is  one  which  acts  as  a  tie.  C^ief 
rafter,  a  principal  rafter. 

Commmi  rafters  are  those  on  which  rest  the  sheet- 
ing or  lathing,  to  which  the  slates  or  shingles  are 
secured.  C  (Fig.  4110)  shows  a  mode  of  forming  a 
king-post  truss :  — 


a,  wmll-plftt«. 

b,  tle-be&m. 

e,  principal  ntfl«r. 
d,  purlin. 


t  eommoD  ntln. 
J,  pole-pl&t«. 

f,  klng-pOBt. 
,  purlla-poat  or  itrat. 


Curb  rafUr.  One  of  the  pair  forming  the  truss  in 
an  ordinary  curb  roof. 

Hip  rafter.  That  which  occupies  the  angle  o(  a 
hip  roof,  and  into  which  the  upper  ends  of  the  short 
rafters  of  the  sides  and  ends  are  framed. 

Interniediate  rafter.  One  between  principals  or 
common,  to  streugtheti  at  a  given  place. 

Jax^  rafter.  A  short  rafter  let  into  the  hip  rafter 
At  the  angles  of  a  hip  roof. 

A  principal  rafter  is  one  of  a  pair  in  the  sides  of  a 
tniBs  which  have  the  slant  of  the  roof  and  sapport 
the  purlins  on  wliich  the  common  rafters  rest. 

Raft-port.  (Shipbuilding.)  A  square  port  in 
the  aides  of  a  ves-sel  for  passing  cargo. 

Rag-bolt.  A  bolt  having  backwardly  projecting 
barbs  or  jogs  to  prevent  it  from  being  easily  with- 
drawn anier  having  been  driven.    A  barbed  bolt. 

Rag-car'pat.  A  carpet  with  a  cotton  or  hempen 
chain  and  a  filling  or  weft  of  strips  of  rags  or  cloth, 
sewed  together  end  on  end. 

Rag-out'ting  Ma-olline'.  {Paper-making.)  A 
machine  for  commiuudng  rags  preparato^  to  pulp- 
ing.   Fig.  1111  has  a  rotating  disk  /  with  cutters 

Vig.  4111. 


il^Otltifi^  MofAiiu 


on  its  face,  and  a  stationary 
disk  f  with  an  aperture 
through  which  rags  placed 
on  the  endless,  apron  a  are 
fed  in  between  the  two  to 
be  operated  on  by  means  of 
a  roller  i  ;  the  two  diskn 
may  be  .separated  for  clean- 
ing, etc.,  by  means  of  a 
screw  device  e.  See  Rao- 
ENOINE;  PuLPtKa-HA- 
CHINE  ;  PiTLP-ORINDER. 
{Paper-making.)    A  machine  for 


Ra^-dust'er, 

removing  the  dust,  etc.,  from  rags  previous  to  wash- 
ing them. 

Debit's  (1829)  is  a  wire-cloth  cylinder  having  a 
rotating  axis  provided  with  spokes. 

Burt  s  (1836-38)  has  a  wire-cloth  revolving  cyl- 
inder containing  rotating  longitudinal  shafts  aimed 
with  beaters. 

In  Carriers  (1831)  the  wire-cloth  cylinder  in  which 
the  rags  are  placed  has  exterior  longitadioal  radial 
wings  to  carry  off  the  dust. 


Ra^'^'giiift.  {I^pefmaking.}  ThenncbiDem 
which  rags  are  partially  comminuted. 

Until  the  present  century,  rags  were  reduced  to 
pulp  for  paper  by  means  of  mashing  and  inci[»eDt 
fermentation.  Stamping-mills  were  then  introduced, 
but  the  iron  stamps  in  oak  mortars  are  stated  to  have 
been  so  slow  that  40  pairs  working  24  hours  would 
only  reduce  112  pounds  of  rags.  The  rag -engine  was 
invented  in  HoUuid,  about  1750,  bnt  it  was  many 
years  before  it  reached  England. 

It  consists  of  an  oblong  trough  containing  one  or 
more  rotating  cylinders  having  cutters  on  uieir  pe- 
ripheries, which  work  against  similar  cotters  fixed 
in  the  bottom  of  the  trough,  which  is  curved  to  cor- 
respond with  the  cylinder  and  form  a  partition  over 
which  the  stuff  passes  and  repasses  during  the  pro- 
cess of  comminution. 

Fig.  4112  has  a  spiral  ilange  on  each  end  of  the 
cylinder,  to  prevent  the  collectioD  of  rags  around 

Fig.  1112. 


Rag-Engime. 


the  cylinder  and  avoid  choking ;  its  action  tends 
to  thiow  off  the  pulp  from  the  center  to  the  circum- 
ference. 

Fig.  4118  has  an  annular  stationary  trough  with 
knives  in  the 

bed  and  conical  It. 
rollers,  which 
rotate  above. 
Theplaceof  the 
roller  on  the 
left  is  vacant 

Another  form 
of  engine  has  a 
series  of  circu- 
lar saws  on  a 
mandrel  oper- 
ating in  the 
notched  end  of 
a  feed  -  board. 
(CUrke  and  Albertson,  18S8.) 

Still  another  form  hasa  drum  armed  with  prongs  re- 
volving in  a  cylinder  with  internally  projecting  oars. 

Rag'glng.  1.  {MaalUergy.)  The  rough  breaking 
of  ore  to  reduce  its  size  and  enable  the  rejection  m 
the  poorer  portions. 

2.  Also  termed  straggling.  Rough-dressing  the 
surface  of  a  grindstone  to  clear  its  foce  of  imbedded 
metallic  particles.  The  stone  is  turned  as  nsual, 
while  a  piece  of  ^inch  soft  iron  is  worked  against 
it,  as  if  turning  off  the  stone,  a  rocking  motion  be- 
ing imparted  to  the  tool. 

The  same  plan  is  adopted  in  evening  the  face  of  a 
atonf.  which  naa  worn  into  holes,  owing  to  inequality 
of  hardness  in  its  various  parts. 

A  better  plan  is  to  hang  two  stones  so  that  the 
surface  of  each  may  turp  against  that  of  the  other, 
thu!)  preventing  the  formation  of  ridges  and  hollows. 

Rag'gtag-ham'mer.  {MetaUurgy.)  A  steel- 
headed  hammer,  .weighing  6  to  8  pounds.  It  is  used 
in  rough-dressing  ores. 

Rag-whe^  Another  name  for  the  Sprocket- 
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WHERL  (whicK  see).  The  periphery  has  iiiiiR  or  pro- 
jecting portions,  which  are  cftugbt  hy  tne  links  of 
the  nhain. 

Rag-work.  (^Masonry.)  Wall  laid  with  un- 
lirpssed  flat  stones  of  about  the  tliicknesa  of  a  brick, 
and  leaving  a  rongh  exterior  froin  whence  the  name 

is  derived. 

Rail.  A  horizontal  or  incliupd  piece  of  wood  or 
metal  connecting  two  posts  or  uprights ;  as,  — 

1.  {Joiiierff.}  a.  One  of  the  pieces  connecting  the 
jwste  of  a  bedstead.  Known  as  head-raU,  foot'rail, 
aieU-rail,  according  to  position. 

b.  A  horizontal  piece  in  a  frame,  as  of  a  door,  sash, 
or  other  paneled  work.  In  a  door,  the  rails  ai-e  mor- 
tised into  the  atiles,  and  together  with  the  latter 
surround  i\itt  panel.  In  tath,  the  pane/  is  absent  or 
may  be  said  to  consist  of  a  pane  or  panes  of  glass, 

e.  The  upper  pipce  into  which  the  Iwlusters  of  a 
atair  or  bahiRtnme  are  mortised. 

2.  {Shipbuilding.}  a.  Tlie  top  of  the  bulwarks 
proper  ;  that  part  continued  around  the  stem  is  tlie 
taffrail.  When  it  crowns  the  top-gallsmt  bulwarks 
it  is  the  top-gallant  rail. 

b.  A  carved  timber  extending  from  the  bow  of  a 
ship  to  support  the  knee  of  the  ncad. 

3.  (RaUaaif.)  The  bar  supported  on  sleepers  and 
affording  a  truck  for  car-wheels. 

The  history  of  the  rail  commences  with  paving 
and  tramways,  the  latter  being  smooth  stone  ulocks 
for  the  wheels  on  each  side  of  a  rougher  track  for 
the  horses.  These  ways  came  to  be  made  of  timbers, 
and  eventually  of  iron,  being  at  the  first  but  flat 
strips  laid  on  continuous  sleepers,  but  eventually  of 
bars  which  are  sufficiently  strong  to  span  the  dis- 
tance between  transverse  sleepers.  The  work  of  im- 
provement began  in  earnest  in  the  English  collieries. 

Wooden  nflwaji  vera  laJd  at  yevcwtte  in  1602.  Tbew  were 
laid  paiallel  and  fmbedJM  tn  th«  ordinary  road.  ' '  The  rollen 
oftbenrtoireTeniadotoAttlM  ndlo."  (Noira,  1676.)  After 
a  while  the  nils  were  laid  on  croai  Ilea  and  pinned  then  Co- 
in 171S  Hat  plntes  of  nwllMblo  Iron  vera  nailed  to  tbs  wooden 
r^la.    (a.Jlal  rail.) 

In  lT6i  tbe  Coa]bTookd:tle  works  lidd  down  flat  caat-lron 
rails 

In  17T6  M-it-lron  r^la,  with  an  upright  flange,  were  laid  on 
wooden  slecperf  and  UMd  at  the  Duke  A  Norfolk 'h  colllpry,  near 
Sbeffleld.  (Cur'e  patent,  b.)  Thojr  were  spiked  dofa.  The 
Bange  was  put  on  ttie  rail  before  it  was  nut  on  the  wheel. 

In  1T89  Loughborough's  cast-iron  edge-rail,  with  flanges  on 
the  wajptn  wbMls. 

In  1T98  itone  bearere  were  snbetitnted  fbr  wooden  eleqwra  at 
Little  Katon,  in  Derbyshlro. 

Wroughe-lron  bars,  two  or  three  Inches  in  thickness,  spiked  | 
to  longitudinal  sleejpen,  were  ttten  used  in  connecUon  with  , 
flaond  wheels. 

wyaU's  cwt  adge-ralt  of  oral  section  <c)  was  then  used  in  ' 
oonneetlon  with  greoTed  wheels  at  Penrhyn  slate  qoarries,  in  I 
180ft.  I 

Jeswp  naed  tiiis  nil  in  17^.  luid  sddod  the  chair  [d),  a  block  I 
of  tnm  slotted  to  raeidre  the  euda  of  adjiceot  mtls.    The  wheel  i 
had  a  tread  of  3t  Inches,  and  a  flange  to  keep  it  on  the  r&il. 
Tile  sleepen  were  of  wood.  ' 

WoodhooM's  hcdlow  rail  («},  with  a  ohannel  fbr  the  rounded  > 
«d«  of  the  wheel,  1808. 

The  flsh-bellled  rail  at  Penrhvn,  1B(6. 

Blenklnsop's  rack-nil  ( f),  IBll-  9ee  Fig.  2981,  page  18(4. 

A  square-bodied  cast  rail  (g),  1810. 

Losh  and  Stephenson's  flanged  nil  (A),  181ft.  TUl  wafl  a 
lappinir  continuons  rail. 

Hawk's  cast^ron  ftee  npon  a  wronght-iron  Iwse.  1817. 

BIritenahaw's  malleable  fbc«  npon  a  cast  bene,  1830. 

Mrkensliaw,  of  Bedllngton ,  Durham ,  Invented  the  rolled  ran ; 
the  iron,  while  hot,  being  pasted  between  grooved  rollers  of  the 
leqnlred  pattern  i*jk  I). 

m  NO  pare  n«pecU*el7  tlw  Spanish,  HknellUa,  Btneborg, 
and  Oieat  Weateni  (Bo^aod)  patterns. 
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f ,  DoriiMn  and  Sunderland, 
&£gland. 

r,  Baribtand  PotsduB,  Pnu- 
ila. 

»,  London  and  Blackwall, 
bt^d. 

I,  Hanebertar  and  Blrminc- 
ham,  bglaad. 


H,  Salnt-Bttenne  to  L7011, 
France. 

r,  Wllintnirton  and  Sneqoe- 
hanna.  United  Btatea. 

M>.OMatWeatem(OId),  Eng- 
land. 

X,  London  and  Crovdoa. 
AiglaiMi,  wbkh  flnt  dbpensMl 


wltli  hmgitndlnal  * leepera  and 
chain. 

y,  Morris  and  Prevoet,  Eng- 
land. 

s,  Binnlngfaam  and  GIooms- 
ter,  England. 

a',  London  and  Blrxnlng- 
ham,  Rn  gland. 

b',  London  and  Brfgfaton, 
Edgiand- 

r',MhlIand  countlM,  Bi«- 
Und. 

rf',  contractor's  rail. 

f'.  street-car  nJI. 

/ ,  locomotive  street-nil. 

k',  rontinnons  ntl- 

h',  tubular  nil. 

y,Klnit's  f^,  with  fbel 
cap. 

V,  Potter's  nU,  with  Meel 
hcinir  rolled  In. 

I',  Hrmer's  nfl.wltb  a  steel 
upper  seetioii.  Iron  ft>ot,  and 
llsh-plaies. 

m',  Asheroft's  nil,  with  a 
steel  trad  and  double  fbot 

n'.  Jones's  rail,  irith  a  stod 
tread  and  forked  feot. 

Booth's  rail,  with  an 
oTcriapplng  steel  tread-pUte 
SeeFAOOT:  Fljc.  19U,pafttt823. 

f)',Losh'a  flih4>elUBd  nil 


and  chair  (1816)  ;  the  r11 
fcitfened  with  kafa. 

0'  Brunton  and  Shield's  nU 
and  chair. 

^^Inglkh  nil  and  chair, 

*' ,  Banners  east-Iron  i4eepar. 

f.  Barlow's  nn  (English). 

n',  tubular  pocketed  rail. 

r'  Seaton's  Mddle-raiL 

w*,  elastic  nil. 

z*.  Plem'a  nU,  on  high 
standaid. 

y',  Oreare'apot  sleeper. 

x'.  Rejmdd's  cmtlBiiona 
bearing. 

a",SleplMnson*i  chair  and 
nit 

ft",  Adams^i  nil. 
e'.  Button**  nil,  with  steel 
top. 

rf*,  Brooks's  steel-eapped  nil. 

t",  Lewis's  rail. 

/",  Hamner  and  Qrlm's 
steel-looped  nd. 

f",  Hanan-s  rail 

V'.  CbuDbar^rail,  onelMtfc 
webP. 

f",  RoMnmn'i  doable  nil. 
j".Pleni«'anU, 
it",  Peekbam's  nU. 
e',  Pet!klu>s  nU 
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KAIU 


nU. 

m",  Dajr  and  Hamr't  ndL 
o",  Dtrifht'i  nU. 
p",  zUiu'B  nil. 
f",  Johmloii'i  nil. 


u"  Aa^^  IrnU  ob  mnc  l  Brptk.  Th*  dmtb  oTtlM  nort  lulliw  KngUA  nOtlifliM 
Uduoo*  ■iMpn.  '  tolwAomMtoH  hMhM,  BoMly  ft  Idc&n. 

I  r",  Dmi  MMt  ColMWa  Tlw  itaadwieli  nril  t«  iMda  wllli «  of  8  litdMi^  web 
!  itMrt^nr  I  bring  ytsy  dMFp,  ud  fron  i  to  |  lneh  ttakk.   It  li  pmnM 

•r",  ndl  Bud  ■toeprr,  tir  tlw  fhMa  IMml  ddMtlon  ndt  Mciwn  ^dch  clnp  the  vcb, 
bn  IndlM.  Tbp  slvcpCT  k  ud  tlw  bndoftbvnll  icatooa  tbci4denipportiL 


 _     .  -anpffor 

r",8tep:tMU  UMt  Jnikliw'i  Iw&tftvni  ptataef  wrought^  The iRMtdepth  niM  Ibe  mt  ftnn  mtfnl  dcflM4sB,aad 
nil.  Iran  to  TMlut  tlw  ftttvb  oT  tlw  toii«lt«dla«l  dacpm  picmn*  It  IntMllj.  Tlw  nU  to 

4",  Saaboni'i  tabolar  nU.    1  liMcets  wUrh  dwtny  Toodni  dMU-Atatfrrf. 


t",  aubom'i  nil.  '  ricepen. 

Pukln'a  vltrilM  *1wprr,  patented  Id  Sneland  to  r<w 
riiiU  twrd  flrcpi-f*  of  moliled  ud  baked  blorka  UU  In  con- 
ttnnttj,  toDguM  Md  rwiMH  on  Mttanmt  blorlu  wring  to 
lock  tbrai  to^thBF.  A  Umbw  Mrip  *na  latorpoird  bttwcoi 
the  rowof  blurk"  and  tin  Mil. 

Qrlme'a  KiiKllHb  patent,  1H31,  iipaclkJ  a  holhxr  rail  charged 
with  Kte^iii  from  HUtlonary  boiler*  at  InMrrala  of  two  or  Uu«e 
miles,  and  lotended  to  keep  theu  dear  oT  ice  and  laow. 

The  first  sti-i'l  rail  was  maile  111  1857,  by  Mushet, 
at  the  Ebhw-Vttle  Ipcrn  (,'o.'«  Works  in  South  Walca. 
It  was  roUwl  fi-oin  cast  bloonis  of  Bt-ssenicr  Kteol  ami 
laid  down  at  l)f  iby,  Englftntl,  ami  remained  sixtppn 
years,  during  whivh  time  250  trains  and  at  least  250 
detache<l  en^nra  and  tendem  {lastml  over  it  daily. 
Taking  312  warliinf;  dnvs  in  ea<-h  venr,  we  have  tlm 
totHl  of  1,252,000  tmin»  and  l,-252,'oi)U  d<>tach('<l  en- 
pwa  and  tendc^ni  which  pamed  over  it  frtini  the  time 
it  waa  first  laid  before  it  was  removed  to  be  worked 
over. 


AnUtoanlran  beaa,  and  tlw  etgn—  li  aa  tlw  csbe  tf  the 
depth;  the  matt  befaigiiwdiSedb*  the BaiMea. 

WiAA.  TbewidthofnlbtolhMSl  to«  bwhH.  Tlw 
haa  •  com  of  a  radlua  of  6  to  St  ioebca. 

Form.  The  nalataiire  of  wrou^Mraa  to  ealendoa  andeaB> 
pmatoo  la  aa  90  of  the  flnt  to  80  <rf  Uie  feeond.  Tbcar  pmpov 
tkms  riwnld  thenftx*  ezirt  In  a  nil  when  It  la  not  to  b«  mcTMd. 

'*Tbe  Ufc  of  iron  ralla  of  bvat  qualitj  haa  been  fimiid  t»  U 
8&,0UU,00U  tona  over  a  double  Une.or  li  ;00OJ»O  overcarh  riagie 
nil,  and  man;  frrmi  the  beat  maken  aUad  onlv  iJUfOJOl^  to 
16.000,000  tona,  the  gnataat  wear  being  In  cnttbuK  and  tvanrii 
when  tberak  the  Ira  it  aliilkltj  Tbeam^  Ufc  of  an  Ina 
nil  bcioe  lfi^.000  tuna,  or  equal  to  1U>^  tnina  of  UO  tona 
each ,  Independently  of  the  length  of  tlmt  of  the  tnCc,  the  «w 
niM  be  eaUBWted  aa  the  l-lOOwOth  part  ef  the  tataw  of  the  nU 
each  Ubk a  tnln  aoM  OTOT  It ;  and  frthenlveofanlleoflnin 
ntli  bt  Uca  at  tfijOOO,  the  waar  woald  be  S  caaw  per  tida 
mile. 

"  OntbaOnatNoHbeni  Bl^w«T.at  Banwt.tha  Ufc  of  aa 
Imn  nil  waaftjewii,  with  ltjlS*flSL  tona  of  fcat  Udoa,  aad 
aH,a03  i;2H  ten*  alow  tn«r.  Blccl  nUaWmonlj  half  worn  ont 
with  lfiJi;T,2W  ton*  tnMc.  Aa  the  Ufc  of  as  utm  nO  ia  bnt 
l-8th  of  a  at«-l  nil,  H  nnat  fidlow  that  a  gnat  ezcew  of 
BMchaniral  work,  KprMwatedlndeetmrtkaaf  thebminlb^ 


,   greatM, 

owing  to  the  tnrfueBtmn  arqnlnd;  on  aftlling  gndlent  of  1  la 
180,  a  inlzed  tnfle  of  «kJ3M  tnlw^  groaa  tonnaga  lUfiLTM 
tona.  won  oat  the  heat  aanplea  of  Iras  nlla  la  T(  yamc:  on  a 
leret,  with  a  heavy  aU-oi»-wu  tnOe,  aamc  description  of  nila 
required  afS.lXi  tnloa,  aDd  88,8C8,128  toau,  to  wear  them  out 
Id  7i  fcan. 

"Tlw  d«atiwtlve«aBrtaBfbWiapeed,wltbthei 


M^d 


and  cveirthlng  rimllar,  wen  waA  mat  the  anww  nUe  iMOiMd 
more  than  thrre  Unwa  tba  tnlBr  to  wear  them  oat  at  ifaelner 
rpreda;  and  Ibr  equal  qnanUdeeaf  tnflte  the  wear  of  the  nUla 
In  the  ntio  of  the  aquan  of  the  TelocHy  (the  BMltrr  In  thnt 
cotnprewcd  the  wrif^t  of  the  wheel  H  In  paopaetioa  to  the 
abortaea a  ci  the  ttaoe  of  paitiga,  tba  nalatanee  bei^  the 
aquan  of  the  vdodtv). 

"  On  mincnl  naaa,  with  htavT  np  and  down  gndaa,  with 
dlmtnlihad  nead  np  gnde  ead  aeeelentcd  apred  down  gnde, 
tb«  wear  and  tear  la  ronaldenblT  imwter  tbaa  if  the  aanw  apace 
is  tnnmd  at  a  UBilbno  apeed  equal  to  the  BTerage  rpeed. 

"The  wear  of  anil  placed  upon  a  chair  apn  a  tie  waa  risii- 
lar  to  the  cfbet  of  pounding  a  nil  upon  an  anvil,  the  end  tat- 
tena  lalo  a  fcn  idi^,  while.  If  awpended,  being  aoataioed  by 
flob-plat««,  tba  hainiceiing  artlon  of  the  tnta,  bdng  over  a 
void,  ftlla  hannleaa  on  the  endaoftberaU."  — AwnHnag. 

AUowanre  ftv  espandon  of  Jolnta  of  a  SMhot  nfi :  — 


The  ™l«titutioii  of  ste.1  for  inn.,  to  an  extent  !  ^^^^^S^^'T'^^^^ZS:^ 
renderiKl  |>o«iible  by  the  B^-SNemer  process,  has  whriced  ,  tnek  and  abnaina)  coats  S8  cent*  to  81  emts  per  train  ndle. 
a  grewt  and  abiding  chanae  in  the  rondition  of  our  !      aojrtblog  which  will  reduce  thia  hr  l-6tb  oc  l-Cth  win 
ways,  giving  gr«.ter  endunince  both  in  r^r..t  of  .  '^i;^;^^'S^,^d%7^,^%::^^  ^ 
wear  and  in  retjistance  to  breaking  strains  and  jars.    ■     -  _ 

Two  ateel  mtU  oftwealr-one  IM  In  leoitth  were  laid  on  the 
SdofMay,  IS'M.mt  the  Chalk  Parm  Bri.lx<>.  aide  by  xl.le  with 
two  ordinary  raila.  After  having  outlvtcd  aiiteen  laces  oT 
the  ordinary  rail*,  tlie  ntoel  ones  wen  taken  up  and  cumined, 
and  it  was  found  Ibkt  at  the  ctpintlon  of  three  yciraand  thne 
moDtha,  the  anrfuw  wan  evenly  worn  to  the  exleat  of  only  a 
little  man  t1i\D  a  quarter  of  an  Inch,  and  to  all  mpearaaco 
they  were  capable  rtf  i>nduring  a  grett  dval  mon  wont.  These 
two  nils  ha,l,  ilurinR  the  pertoil  of  little  more  than  three  year*, 
been  eipow  I  Ui  the  tmflic  of  9.Vii),O0O  englnea,  trucka,  and 
carriage*,  and  ft'>.67T.ZU>  ttWia.  It  h  an  aiuount  of  truffle  equal 
to  nearar  ten  llnwa  that  which  dMtmvfid  the  Oreit  Northern 
raila  In  tbrae  ynn.  The  nsull  of  thla  trial  waa  to  Induce  the 
London  and  .Vorthimiem  to  enter  very  eitenalvely  into  the 
•mirioyiDant  of  ataal  raila. 

Railway  rails  are  made  of  puddled  atei-1  at  tlie 
Hbcrder  Iron  and  Steel  Works,  Westphalia.  The 
proivHs  conaista  in  bringing  a  number  of  IaIIs  to- 
gether to  a  heavv  hammer  {my  a  12-ton  steam-ham- 
mer), whiith  welds  them  together  into  a  homograeoiis 

bloom.    The  foceM  of  the  liamraer  and  anvil  are  hoi-  i  At  100*  Fah.  place  them  in  contact 
low,  BO  as  to  keep  the  pietal  together,  and  the  bloom  I 
is  sent  at  the  same  heat  to  the  rolls.  '• 

A  numtier  of  puddle«l  ateel  balls  are  welded  into 
one,  in  a  fuma«.-c,  as  a  xiiif^le  puddled  ball  is  not  1 
large  enough  to  nmke  a  rail. 

Wtight.  The  tendency  to  inenaae  tha  atablllty  of  the  tnek 
bgr  IncreaalnK  the  wc(f(iit  haa  led  to  a  deteriontioB  Id  the 
qaaUly  of  the  rail,  and  the  lamination  and  wev  havemotutbaa 
compenaaled  fnr  any  Imniobillty  due  to  weight. 

Mr.  Hoiley,  after  the  Krest  wear  cndurvd  by  the  45-poniid 
rdla  made  by  the  Kbbw-Vale  Company  for  the  Philadelphia  and 
Beading  Railway  Cumpiny,  In  183i,  and  comparing  the  long  Itfc 
of  tbe  43-po<md  rail  with  that  of  the  64  and  6R  pound  nils 
which  ivplan^  them,  rom  Into  a  conaldcratlon  of  the  aubxtltn- 

tlon  of  lighter  tat  heavier  rail*  on  many  of  tlit-  English  railway*.   Barn-door  rail.  Frog. 

■■  The  true rnurae,''  herenwrlta,  "  is  In  the  uae  of  tbe  beat    Belly-nil.  Ouard-nll. 
of  iron  In  ntodentely  11p;ht  mils.  Tbe  coat  per  ton  I*  increaaed   Bridge-rail.  Oatde-nil. 
but  by  a  compantively  small  amount,  while  the  durability  may    Tapprd  nil.  Hand-rail, 
bedoubled.    Otie  ulvnntaite  ofa  lUht  nil  t*.  that  its  very  rise    Center-nil.  Head-rail, 
ensures  mom  work  beinjt  cxpendt-d  upon  It.''  rhamplgnon-nil.  IIollov-iidL 

The  redurtton  In  weight  has  tjwn  In  th*  head  and  atem  of  tbe  Compound  rail.  I-nll 
rail*.    Tbe  *ame  depth  t*  preserved,  about  Ave  Inchea.  Con  tin  noo*  rail.  Lork-nll. 

Lrn^th.    Italia  are  made  la  Knuland  from  16  to  21  feet  long,    Crossing-nil.  Flatc-rall. 
tbe  latter  beini;  usual.    One  rallrmd  i*  Mid  to  be  famished    Double-headed  rail.  Rack-rail, 
with  nlla  of  .10  feet.    A  Welsh  rolllng-mlll  funil<hed  a  Barlo.r  Edfn>-niL  Rall-eoupUng. 
nil       fn-t  long,  but  It  wa*  done  as  a  trophy     Wmnght-iron    FnL<c  nl).  Rall-gnard. 
nftera  were  rol.ed  at  PhicnlxvllJe,  Pa  ,  for  the  United  SUIee    Fish-bellied  rail.  Rat1->tck. 
Capitol,  having  a  length  of  GP  »  fret.    Imn  plates  for  tbe  Col-    Flangr-r^L  Railway. 
Uns  :'t«>mcr*  were  rolled  at  TrvyiN.  Y., 80  fcvt  In  leagtti.lhmi  Flat  nil.  Rallwav-rail. 
|dlM  of  :UU  pounds  weight  Foot^l.  Saddle-nil. 


ery  Fab.  at  a  dlatance  of.   :01«  Inch 

W°  Fah.  at  a  dliUnce  of   .082  " 

70°  Fah.  at  a  dlatance  of.   JM  " 

Vf  Fah.  at  a  distance  of.   Sm  ** 

60°  Fah.  at  a  dislanee  of.  -  J)S  " 

40°  Fab.  at  a  distance  of.  0S«  " 

80^  Fah.  at  a  dlftancc  of  104  " 

20''  Fah.  at  a  dl'tance  of.  181  " 

1(F  Fah.  at  a  distance  of  147  " 

0°  Fah.  at  a  distance  of  1G8  " 

— IfP  Fah,  at  a  ^Uatance  of.   .179  *' 

— 2r  Fah.  at  a  dlatance  of  212  " 

—80°  Fah.  at  a  distance  of.   .296  " 

f^ee  under  the  fbUowtng  Uat,  which  Indodm  otber  than  nil- 
way  rail* :  — 
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Safety-way. 
Suh-rall. 
glJe-way. 
Bllde-ndl. 
8pllc«. 

Steel-beaded  nil. 
Sleel-tappea  nU. 
Switch. 


Three-liMulea  nil. 
Tnck-nU. 
T-raJL 
Tnm-plate. 
Tubular  nil. 
Wfng.rall. 
Wooden  nfl. 


Rail  And  TraT'ers-lnK-wlieel  Fro-ptiler. 

A  device  for  pi-opelling  canal-boats. 

F%.  4115  comprises  a  contiouous  rail  supported 
by  posts  upon  the  bonk,  and  its  upper  and  lower 


Flf.  411&. 


Aitf  oMd  TVapcninf-ffAMt  Pnpelter. 

sarfaflea  ore  traversed  by  wheels  upon  an  ami  ex- 
tending from  the  boat,  the  wlieel  being  rotated  by  a 
motor  on  board,  , 

Rail-bend'er.  {Raihcay  Enghuerin-g.)  An  im- 
plement for  bending  or  straighteniog  rails,  or  for 
Dreokiog  steel  rails  to  such  lengths  as  may  be  re- 
quired. It  has  two  curved  branches  on  which  the 
rail  rests,  while  a  powerful  screw  or  a  plunger  oper- 
ated by  hydraulic  pressure  a  brought  to  bear  againat 
it  at  a  point  midway  between  them.  The  hy<li-aiilic 
form  affords  tlie  gieater  power,  and  is  more  con- 
venient and  expeditious.  Frequently  called  a  JiM- 
citow  (which  see).    See  also  E  F,  Plate  XXV. 

Rail-chair.  {Railway.)  A  socket  for  a  rail, 
where  it  rests  upon  the  sleeper.    See  Railway- 

CHAIR. 

Rail-olamp.   {Railway  Engineering.)  A  device 
designed  for  firmly  holding  rails  on  lines  of  track  so 
as  to  prevent  any  shaking  motion.    Scott's  clamp 
truss-joint  (Fig.  4116)  is  in  two 
Fig.  4116.        parts,  the  upper  curved  branch- 
es of  which  ore.  caused  to  bind 


I^.  4117. 


JlBO-Cliafnp. 


Uiul-Clamp. 


the  rail  by  means  of  a  screw-threaded  pin  passing 
thnmgh  their  lower  branches  and  a  nut.   See  Rail- 

WAT-CHAIR. 

In  Watkhu't  {Vte.  4117),  the  rail  ta  held  betwem  a  brace-k^ 
JTaod  tlghten]ntJ[«y  F.  Tbeae  are  dmvn  togethpr  to  hold 
tlieTai1,«ndat  t&enme  dmencnred  to  theeleepcra  bj  wedges 
■haped  apikei  driien  thnmgfa  tbem  and  QirouRh  the  HannNl 
olunp  C. 

^  RaU-Kjonpling.  {Railway.)  a.  A  bar  which 
tiea  the  two  rails  of  a  tmck  together,  to  prevent 
spreading  at  critical  points,  switches,  etc. 

6.  A  fastening  plate  for  the  abutting  ends  of  two 
rails  in  a  track,  A  rail-chair  sometimes  acts  as  such. 

Rail-driil'ing  Ma-ohlne'.  For  drilling  the 
holes  near  the  ends  of  steel  nils  in  which  the  fish- 
bar  bolts  are  inserted. 

The  feed  is  positive  and  invariable,  though  alow, 
while  a  rapid  rotation  is  given  to  the  drill,  this 
method  hemg  found  more  advantageous  with  steel 
than  a  comtwiratively  slow  rotation  with  quicker 
feed.   The  lubricant  is  animal  oil 


SiVmU  BuO-DnOitit  Madmu. 

Rail-fag'ot    (ifeUU-working.)    The  built-np 

mass  from  which 

rails  are  rolled  to  F^.  4119. 

Iiropev  section  and 
ength.  In  Fig. 
4119,  the  top  and 
bottom  plates  are 
wider  than  the  in- 
termediate filling, 
which  consists  of 
two  pairs  of  old 
rails,  cutto  length, 
laid  on  their  sides,  Bail-Fagot. 
their    ti-eads  in 

contact,  with  two  B-plates  bet«-een  themirs  and  one 
on  top  and  bottom  of  the  filling  and  next  to  the 
exti'rior  plates.    See  Pile  ;  Faqot  ;  Beam. 

Rail-guard.  {Saihcay  Engineering.)  A  device 
for  throwing  aside  obstractions  on  the  track. 

a.  In  England,  the  rail-guards  are  attached  to 
the  front  of  the  frame  of  the  locomotive,  and  i-ench 
down  within  about  two  inches  of  the  rail,  to  catch 
and  throw  to  one  side  any  obstruction  which  may  be 
on  the  rails. 


b.  In  Amer- 
ica, the  coiij- 
caJcher  or  pilot 
isa  substitute, 
and  is  some- 
what efficient 
for  the  whole 
width  of  the 
track. 

c.  A  guard- 
rail, as  at  a  switoh,  to 
bear  against  the  inside 
of  the  wheel-flange  and 
prevent  deviation  of  the 
wheel. 

Rail-jack.  {SaUvay 
Engineering.)  An  appa- 
ratus for  lifting  railwav 
rails  to  ballast  beneath 
the  ties  and  level  the 
track.  SecTRACK-RAiSER. 

Rail-joint.  A  device 
for  firmly  holdingtheabut- 
ting  ends  of  two  adjacent 
rails.    Different  arrango- 


FlK.  413). 


BailJbint. 
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RAILWAY. 


iiieiits  have  been  contrived  for  tins  jmrimse.  Fig. 
iV2Q  consists  of  a  fi^h-piece  C  of  metal  or  wood 
plateil  with  nietat,  suf&uiently  long  to  extend  over 
several  ties  unil  held  tu  the  sleepers  by  the  chairs 
D  D.  Bolts  through  the  rails  may  b«  dispensed 
with. 

Rall-poBt;  Rall'ing-poct.  {Building.)  A 
newel  post  for  a  staircase  or  balustrade. 

Rail-puncb.  For  punching  the  web  of  railway 
mils,  etc.   That  showu  at  ..4  is  worked  by  hydraulic 

Hf.  4121. 


Rixtt-Pnth, 

fressnrp.  hfinR  s  sURllt  modifii'ntiuii  of  the 
UNCiii^n-iiiLAR  (wliii  li  at-o),  D  U  iiix'mt-'d  by 
tuniirg  !i  spri'w,  wliiH'h  iJitiws  tin-  surlin'i'^)  of  nn 
upper  ami  /Llowfircarn  In  roll  iri<;oiunul  with  RfU'li 
other,  inii'iirtiiiK  a  jiuwi'rfiil  [inviinif  In  tlidi  Irttt- 
er,  whicli  si'  t*  'ni  nf  tli'-  imii'  lii. 

Rall-straight'en-ing  Ma-oblne'.  {Rail- 
way  Eifjti'ecriitif.)  A  miu-liiinf  fur  striiigbtenirig 

yig,  4T22. 


erooked  roils  of  iron  bars.  The  iUustratiou  &hows  a 
portuble  device  of  this  kind,  consisting  of  a  massive 
cast-iron  table  mounted  on  a  truck,  and  having  a 
presser-head  operated  by  a  lever  which  turns  a  screw 
working  through  a  box  in  an  upright  standard.  See 
also  F,  Plate  XXV. 

RaU'way.  A  way  or  rond  provided  with  rails, 
upon  which  the  wheels  of  the  carriages  roll. 

Koads  with  wooden  rails  {tramwai/s)  were  first  laid 
down  by  Mr,  Beaumont  at  or  in  the  vicinity  of  New- 
castle, England,  1602.  Between  this  and  1650  they 
began  to  become  common  in  the  Newcastle  coaf> 
(i'Tch,  iiinl  WI.-IV  vtupIujeJ  in  tiaii^j'orfijLL:  fr'^iii 
lliL-  ]iiLi  h  Iil'iilu  il  nan  eAljaclied  to  the  stailha  tir 
disi  liuryiitg-idapfs  on  lln'  Tyne. 
Thi'ir  &miigi>iiic^ikt       Hihb  de*ftri1>Mi  in  1676;  — 

"The-  timnnpr fif  ths  r-arriflg'^ li hi  litTlni; lallt  of  Itobrrfrom 
tho  Follirry  to  ilic  ti^vt,  cw-cilj  *1T»lghl  "nd  parallrt ;  bbcI 
bulky  rurls  are  maAa,  with  four  TolLetfi  11iat)g  Iho*s  ptiii. 
whcreljy  llif  rxniuiiv  la  us  etfj,  tliil  me  hnrw?  wlJ]  drt*  dn»ij 
fuurrir  H  re  rliiLilrorin  L I  -ftiBldiuia  ~  ^US-buritrlf-jtirrrttlr."  ThoK 
*•  HLllfi  (if  iliiifiT"  m-iT  liiiJ  niiiiri  tmrifvcn*  Umber*  ot  flrrprf*. 
■ml  Kn-uirnl  wKti  pogii  iif  wnuil,  tho  ilrf-pen  bring  JniliiHiilad  la 
tbe  DjuhrlAl  oT  the  i^dvaj^. 

Aljout  Um.  the  wotidciL  ways  wcti'  tffippM  by  lbi]i 
[ihitfs  of  Uinllmlik'  itoli.  Cn-tt-irDli  liara  wen;  bub- 
Btitiit'iicl  ill  17fir.  In  lt7fi,  f'Arr  tnok  out  n  iwlfnt 
fiir  uut-iron  rsils  rf  L-^Hlia^w  tu  retain  tht:  wlit*!*  <m 
tlip  rails  without  Uniiges  un  tin-  Vibf-^ls.  Ill  IMHV 
frtBn*  pmiB  u>3lc(id  of  tunKT  fur  s-ujiporling  llie 
juui-)io]iK  of  the  railnwrre  ihvetilfd  in  Derbyshire 
liy  Mr.  Dulriin].  Tlif  ninii^  /rrtTn-rosd  lias  bwm  fan- 
(■iriiHy  dc-nvid  from  Oittrsrn,  but  itun'-'i  from  fnim 
(Prov.  Eng.,  Ww, ,  nud  (jlt,),  a  Wnm ;  sind  the  tmuiA 
wrre  tin?  Wiif^cins  wliich  rtin  tliiTfcn.  Hlrkonshaw, 
ill  IS'^ri,  iuveiit.'d  and  jBateuti-d  tlif^  rollfd  raib  See 
ItAil^  jMiKf 

i'oT  the  history  of  tlie  Locomotive,  see  utidfT  that 
lipiid,  In  avmid  n-p^tUiun. 

Till'  frjllnwing  oniimiiiremeiit  Was  publislie^i  in  a 
l^otidoii  pt^j  ioiii<:til.  dated  Aufimtt  1,  18<1'2!  — 

"  Til*  SuTTpy  Iron  Rillwaj-  if  nnw  romplctBd 
,  7  -y  th«  )i(ah-!™J  Ihmuph  IS  Ml  lis  north   tmtn  On 

■  --*»-^3'-^     IVplDvmlny,  June  K,  'ivpnl  ran-faipi!  of  all  dMrri]>- 
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neon,  dmirn  hj  right  homa  ud  «ai^>lB(  froot  8  to  10  bm, 
pansd  Ofor  Out  nlU,  and  did  not  vppnx  to  tank*  tlM  illgblMt 
uaprwrionon  them." 

Fig.  4123  illustrates  the  locomotive,  carriage,  and 
track  propoaed  in  1823  for  a  nulway  between  Lon- 
don and  bdinb\irgh.  The  lo<K)motiTe  won  to  have 
a  toothed-wheel  gearing  with  coiTespondin^  teeth  ou 
tba  rails,  in  order  to  insure  sufficient  traction.  The 
raUs  were  to  be  grooved,  and  carriages  shifted  side- 
ways from  one  track  to  another  by  means  of  tum- 
taUes  and  by  series  of  rails  1  S  S  4  6  6  laid  upon  a 
movHble  platform.    Ssa  Locomotive. 

The  locomotive  had  previously  been  employed  to 
a  limited  extent  in  the  mining  districts,  and  engines 
designed  for  running  on  common  roads  had  lioen 
constructed  as  early  as  the  beginning  of  the  century ; 
but  it  was  first  used  with  an  encouraging  degree  of 
success  for  ordinary  purposes  on  the  Stockton  and 
Darlington  Ruilway,  opened  September  25,  1S25. 

Four  years  later,  even  a  minority  of  experts  were 
iu  ftvor  of  the  use  of  stationary  engines  on  the  Liv< 
erpool  and  Manchester  road,  and  it  was  not  until 
after  Qeorgu  Stephenson  with  his  "Rocket"  had 
practically  dero^jnstrated  the  capabilities  of  the  loco- 
motive, that  the  projt^r.t  of  using  the  stationary  en- 
gine was  abandoned.  This  road  was  publicly  opened 
September  15,  1830. 

The  first  railway  in  the  United  States  was  one  of 
two  miles  long  from  Hilton  to  Quincy,  in  1826 ;  cars 
drawn  by  horses. 

The  Baltimore  and  Ohio  Railway  was  commenced 
July  4,  1828,  and  was  the  first  passenger  railway  in 
America,  15  miles  being  openefi  in  1830.  The  cars 
were  drawn  by  horses  till  the  next  year,  whon  a  loco- 
motive was  nut  on  the  track,  built  by  Davis  of  York, 
Fa.    It  hml'an  upright  boiler  and  cylinder. 

The  Mohawk  and  Hudson,  16  miles,  from  Albany 
to  Suheueutady,  was  the  next  line  opened,  during 
the  same  year,  and  the  cars  were  dmwn  by  horses 
till  the  delivery  of  the  locomotive  "  De  Witt  Clin- 
ton," which  was  built  at  the  West  Point  Foundry, 
N.  Y.  This  was  the  second  locomotive  bailt  in  the 
United  States  ;  the  first  was  mode  at  the  same  shops 
for  the  South  Carolina  Railway. 

The  second  locomotive  on  the  Baltimore  and  Ohio 
Railway  was  built  by  James  in  1832.  It  had  a  spark- 
arrester.  It  was  the  first  to  utte  four  eccentrics.  Its 
life  termioated  by  explosion. 

Baldwin,  of  Philadelphia,  made  a  locomotive, 
"  Old  Ironsides,"  for  the  Philadelphia  and  Qerman- 
town  Railway,  in  1833. 

The  completion  of  the  Baltimore  and  Ohio  Railway 
was  delayed  for  many  years,  lai;gely  on  account  of 
the  difficulty  of  surmountiiig  the  elevation  of  2,620 
feet,  the  highest  elevation  above  tide-water  attained 
by  ttiat  road  at  Altamont  When  finished,  this  was 
considered  a  wonderful  achievemant ;  grades  of  116 
feet  to  the  mile  having  been  deemed  insurmountable 
obstacles :  now,  however,  they  are  considered  but 
slight  impediments,  except  so  far  as  interfering  with 
■peed. 

The  Union  Pacific  crosses  the  snmmit  ridge  of  the 
Rocky  Mountains  at  an  elevaUon  of  8,460  feet;  and 
the  highest  point  on  the  railroad  between  Arvquiin 
and  Puno  in  Peru  is  14,586  feet  above  the  sea. 

The  length  of  the  Piniuiut  Ballny  fWim  tbe  Atlantic  to  the 
P>clflc  OcMD  la  acM-ly  48  mllea ;  the  mimnilt  ridge  t>  SS7  feet 
>bo*e  the  meftD  tlilo  of  the  AtUntle.  The  dUlaace  from  New 
Vork  to  HongkoDK  *1s  Cnpe  Horn  k  mon  thu  17,000  mtleK, 
but  by  thU  railwair  uross  the  Igthmos  it  Is  lew  than  12^, 
HTinr  of  6,500  mttea.  ThI*  rallwn/  wu  opened  In  Jm- 
nuy,  1S5S.  Sterting  from  AsidnwaU,  on  tho  Atlantic  ride, 
for  Paoanu,  on  the  Paclflr,  the  tfftveler  U  sooD  in  the  nddet 
•r  »  Kene  of  troplcAl  beauty  hardlj  (o  be  larpRMed  In  tbe 
world.  Oocoe^pMmB  ma<k  br«ad<fruit  tiM  wsve  taelr  bnncbea 
on  either  ilda,  mad  from  tbe  Cutaeteei  of  mark/  %w»mpm  rlehly 


colored  aqimtlo  pUoti  rise  in  luxuriant  wlldneu.  The  cries  of 
goigeoiuly  plumaged  blrUi  ue  h«ud  on  all  aldee,  and  dow  and 
then  the  ^Motdant  uotce  of  monkeya,  parrota,  and  other  lu^ 
tlTM  of  tbe  wood!.  On  the  low  muddy  bankaofatTeuns  can  b« 
aeen  the  huge  forma  of  alligatora  aunning  ttaemaelTes  and  awalt- 
lag  aome  unlucky  ol^t  of  prey.  Tbe  towering  tree*  an 
cUiped  In  tbe  rice-UlM  embnce  of  planta  of  paraaTtie  growth, 
and  many  tott«rinK  truulu  atteet  the  e(K«t  of  cloae  eompanioc- 
ahlp.  Along  the  aldei  of  the  road  and  upon  the  woody  banks 
of  the  atreams  pasaed  over  are  to  be  aeen  the  thatched  bablta- 
tiona  of  the  mongrel  apeclmena  of  humanity  that  lire  on  Uie 
Ifthmua.  The  ntny  Maaan  commences  In  May  and  huta  until 
October,  aad  it  rains  "  hot  water,''  aceortUng  to  the  alatcmcnt 
of  tbe  reaidenta  The  wiree  of  the  lathmua  Telegrapb  Com- 
piny  run  alongaide  the  tncka.  The  dampaesa  of  the  earth  ta 
guarded  agaioat  by  aettlng  tho  teleErapb-polee  in  concrete ;  tbe 
rjilroad-liei  aro  nuide  of  llgnum-Tltse,  laid  on  a  atone  balloat. 
The  telegrapb-polMi  coat  96  each,  and  tbe  lallroad-tieB  81.60 
imd  as  each.  The  ndiroad  and  roHing-itock  have  probably 
coat  1 12,000,000. 

Stimpson's  patents  of  1831,  1835,  describe  the 
mode  of  turning  curves  in  streets  by  raising  the  out«r 
rail  of  the  curve,  so  that  the  flanges  of  tlie  off- 
wheels  shall  run  aliove  the  rail,  the  tread  of  the 
inner  wheels  resting  on  the  inner  mil. 

Antoiic  tbe  atixiliarf  deviea  ta  tmabU  locomoliott  la  aacmtf 
Atatty  grade*  m^r  tw  cBnmerated :  — 

A  tmOfT-raU,  graned  by  horluDtally  rotatlni  wheel  or  roll- 
^1  K^Vf^K  ™*  nil  ""d  driTen  by  tbe  power  of  the  eugtne. 
See  CaMTza-aAiL. 

A  rad^raU,  laid  along  the  track  and  engaged  by  a  cog-wlMd 
upon  and  driven  by  tbe  engiae.    See  EAca-auu 

CbNnrtttv  cotA  vketl  of  tht  train  into  a  thivtr,  by  a  t«npo~ 
rarr  comwction  with  tbe  engine  of  tbe  axlea  throughout  tbe 
traia. 

Janwa'a  Bnglbh  patent, lB26,b«s  a borinnlal  ihalt  extended 
by  eouplinn  beneath  the  caniagefl  tbe  whok  length  oT  the 
train.  ThU  abaft  waa  rotated  by  tbe  engln*  when  required, 
and  conncclad  by  bevei-gearing  with  the  axlee  of  each  ear 
tbroug^tout  tbe  train. 

Tbe  niiway  up  tbe  Blgi.  in  Sirllxerland,  on  the  borders  of 
t«k*  Loesme,  abown  In  Ytg.  4124,  ie  tbe  work  of  tliree  Gemu-a 
en^neen,  Hema  Rtgnnbach,  Kaeff,  and  Zacbokke,  the  flrat- 
named  gentleinati  bailng  propwcd  tbe  conatructlon.  on  lilea 
rbleh  was  auggeatcd  to  bim     a  *Mt  to  the  Mount  tVaablng- 


ton  BailitMd,  la  this  couBtty. 

The  Rlgl  line  start*  fhrniVltsnao,  on  tbe  bordaraof  the  lake, 
and  liaee  up  tbe  movBtaln-alde  to  a  station  at  StaOblbilha, 
wbtch  la  abore  the  hotel  and  bath  eatabUihment,  called  Rtgi 
Kaltbad,  and  well  known  to  moat  tiavelera  In  Swltaerland.  Tbe 
length  of  the  Hm  U  B.TOO  yarda  (about  8i  miletj,  and  the  Ufbt 
of  tbe  upper  tvimtnu*  above  the  lower  1*  8,987  fret,  being  an 
average  aacending  gradient  of  about  1  In  4).  Alter  leaving 
Vitanan,  the  grade*  varv  from  1  In  6.S6  to  1  In  4.  Among  the 
ioftanoea  of  bold  and  dUkiilt  eonatmctton  exhibited  by  this 
woA  la  a  bridge  of  thtee  apana  over  a  deHle  hi  tbe  moanlatai, 
the  tnuk  xoing  Into  the  tide  of  a  rock  and  through  a  ttranri. 
TtM  bridge  and  tunnel  together  are  S28  feet  long,  the  grade 
being  1  4  and  the  direction  a  very  abtip  cum.  Tb«  trark 
1*  very  aoHd  and  writ  built,  and  tbe  locomotiw*  hare  vntiad 
boileta  plaeed  in  tlie  middle  of  their  length.  The  bdkr*  lula- 
taln  tb«r  perpcndicalnrity  In  af cendlng  grade*  of  1  In  6}. 
The  line  wa*  onenfd  for  pnblib  trafle  oo  May  28,  IS'S. 
Coleman**  dtnt*  for  anetnding  Atory  grmdt$,  K&gliih  patent, 
July  80,  1S46.  conaiala  of  an  endlc**  ccrew  beneath  the  loco- 
motive and  wmklDg  into  a  lino  of  roller*  laid  down  midway  b^ 
twen  Ibe  laibu  "tat  *crew  ta  driven  by  bevel-gear  Hxad  oo  the 
abaft  of  tbe  driving-wheel*  and  on  ttw  axl*  of  the  aerew. 

Parklna's  rmlnad  coulata  of  a  carriags  traverring  on  roller* 
and  dnwn  a  rope.  It  ia  raid  to  Imvo  bad  a  trial  in  tbe 
nelghbortiood  of  wb,  France.  It  1«  an  abaurd  a(Ur.  Tbe 
carrfaigee  have  a  bearing  npon  three  or  four  acta  of  wheel*  at  a 
time,  and  tbe  nil*  on  on  ue  edirlage,  ao  to  *peak,  a  plated  bar 
natlng  od  tbe  laHa 

Itiaan  Invenionof  tbeordlnaiTnMKlo,wlMel*  In  pede*tal*ai 
6  feet  apart  all  along  the  road  and  the  carriage  drawn  themm. 

When.  pNvloas  to  ttte  opening  of  tbe  Uvenool  and  Hanehas- 
ter  BaUw^,  It  wa*  propoaed  to  test  the  nMbiUUia  of  tho  loeo- 
I  motlveenKlne,lt«aainadnarMidraBKitby  thadirectorathat 
a  apeed  of  10  mllN  an  hour  ■honld  be  atiainad    Ifao  Rocket  on 
I  ber  trial-trip  made  28  mll«  an  hour  at  tboM,  and  rates  of 
;  *peed  equaling  or  iiii  pariing  this  aoon  becaoM  eemnon  oit 
£nglUh  paaaenger  tnfaio. 

A  train  on  the  Chleafo  and  North weatero  Railway  recaDtly 
ran  91  mite*  In  90  mhtntos.   The  qukkect  prior  run*  recorded 
In  tbe  United  Slates  are  14  mllea  b  11  mlbatea,     an  engine 
and  rix  car*,  OD  the  New  Toik  Central;  10  mile*  in  il  mhinKi^ 
I  on  the  Pain*ylTBnla  Rallwaj;  144  miles  in  2  hour*  4B  minutes, 
!  ontbeHudaon  River  RidlwH ;  84  mikaluSO  minutae.  fMn  In- 
I  ^anapoU*  to  Union  Uity;  806mileiiB7hounfiminntae,fhm 
Albany  to  Niagara. 
In  orJInary  running  time,  Jiowever,  the  Engltah  lallwaya  no- 
!  doabtsdiy  surpaea  all  otban.  Between  PaddlngtoD  and  Swln- 
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doo,  on  Uw  Rmt  Weftero  BUlwaj  of  BagUnd,  tb«  dlsUun  ia 
77}  milec,  and  both  tbe  up  and  doirn  trains  trsTel  it  Id  87 min- 
ute*, Including  the  starting  ftud  BtcppiDg.or  u  Clio  nteof  5S.62 
miles  p«r  hour.  At  full  pace,  the  aptied  oi  ncKrl;  u  poulbie 
a  mllu  a  niliiut«. 

The  new  exprew-tmiD  from  Pljinouth  to  Loadoo  1m  prob- 
ably tUe  (kite«t  train  in  tlia  wurid  In  tha  part  of  Ita  jouriiej' 


which  Ilea  otbf  the  Drlttol  and  Eietfr  and  Qr««t  Weatem  Rall- 
waja.  iMTing  Eipter  at  10  30,  It  Is  timed  to  reach  i^Udin^on 
at  11.45;  Inrluding  n stoppage  of  Atu  minutH  at  Bristol, and  lh» 
ineTitabIc  and  vtxatiouD  tou  mlnutea  at  Svindon,  the  joomey 
of  194  mile*  occupies  41  hours. 

Tbe  speed  of  7U  mile*  au  hour  •ometamel  attained  npoa  nil* 
wajB  Is  M^uiTalent  to  about  8&  jards  per  wcond.   At  thla  rat« 


4124. 


Rigi  Railway,  SvUztrland. 


35  kUAbu  one  yard  apart  would  be  nndistlngulsliable  from  rnch 
Other;  if  painted  red,  thej  would  appear  as  a  continuous  tla«h 
of  red  light.  Two  tralni  paaslng  each  other  with  this  speed 
would  haven  relative  velocity  of  llo  mllea  an  hour,  nearly  eqnai 
to  i  ttut  of  a  cannon-ball;  each  train  would  pau  tbe  other  In  a, 
single  sis^ond;  their  united  momentum  would  be  cqunl  to  that 
of  a  number  of  cinaon-bails  aK^rcgating  '  their  wc^ht,  Tho 
force  of  a  collisioTi  under  such  clrcumntancis  m\f  be  Imagined. 

Supposing  the  driTing-wbeeli  of  the  Jocomotive  in  thlscBM 
to  be  7  feet,  each  will  make  6  rcTolutloni  In  a  second;  tlie 
piston  traverse*  tht>  cylinder  10  timea  In  a  second ;  an  thero  are 
two  cyllnitors  there  will  be  20  puZs  of  steun  In  a  second  ;  th« 
ciiu^lti  produced  by  each  single  omlvlon  when  the  engine  ia 
moving  at  a  comparatively  low  rate  of  speed  being  blended  ao 
as  to  produce  an  apparently  continuoiu  sound.   See  also 


Atmospheric  railway. 
Elevated  railway. 
Pneumatic  tabe. 


Portable  railway. 
Wirt^-way,  etc. 


Rall'way-brake.  {Railway  Engineering.)  The 
olii-rtshioiieil  1  land- brake  is  still  used  on  soiiio  lines 
of  mil  way,  but  is  graduallv  beiug  superseded  by 
power-brakes  of  various  kinus. 

A  patent  was  granted  in  this  country  for  a  power- 
brake  as  far  back  as  1S47,  but  the  invention  made 
slow  progress,  more  ^tents  liaving  been  granted  for 
devices  of  this  kind  in  the  year  1S72  than  during 
the  whole  previous  existence  of  the  Piit*'nt  Office, 

Springs,  electricity,  st^am,  water,  vacuum,  and 
compressed  air  have  been  called  into  requisition  in 
operating  these  brakes. 

The  total  number  of  United  States  pntenta  for 
power-brakes  up  to  the  close  of  1872  numbered  59. 

In  England,  from  1 840  to  1866,  there  were  paten  teil 
22  electric  brakes;  from  1835  to  1865,20  hydrostatic 
brakes ;  from  1838  to  1866,  30  pneumatic  brakes  ; 
from  1836  to  1866,  54  steam-brakes.  Since  1869, 
seven  companies  for  the  manufacture  of  power-bmkes 


have  been  orpanize<l  in  the  United  States,  and  mom 
than  one  sixth  of  the  444  railroads  in  this  country* 
and  Canada  are  now  provided  with  them. 

The  principle,  in  all  cases,  consists  in  releasing, 
by  means  of  devices  at  the  hand  of  the  en^neer,  a 
power  stored  up  in  some  «  ay,  bo  as  to  permit  it  to 
push  the  brakes  against  the  wheels  of  the  cars ;  this 
involves  a  connection  between  the  releasing  mechan- 
ism, the  source  or  sources  of  power,  and  the  brake 
of  each  car  in  the  train  ;  these  latter  arr,  conse- 
quently, BO  aiTanged  as  to  be  readily  coupled  and 
uncoupled  from  one  another.  See  Brake  ;  AlR- 
TtRAKE  ;  Caii-brake  ;  Steau-rrakr  ;  pKEruATic 
Brake. 

Rail'way-buffer.   A  fender  on  the  end  of  a  car 

to  receive  the  impact  of  another  car  and  deaden  the 
shock.  In  Fig.  4126,  the  head  a  is  fixed  on  a  rod  ( 
passing  through  the 
spring  c  in  the  collar  rf, 
anil  also  through  the 
semicircular  block  e, 
which  fits  a  correspond- 
ing cavity  in  the  dox  /  a 
attncht.'d  to  the  end  of 
a  car.  The  rod  has  a 
collar  g  on  itfi  inner  end, 
pi-eventingits  withdrawal 
from  the  box,  but  allow- 
ing free  movement  with- 
in it,  so  that  while  direct 

Eressure  on  the  buffer- 
ead  forces  it  directly 
liackward,  angular  press- 
ure, such  an  may  be  ex-  naUtcng-B^tr, 


Fig.  4126. 
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erted  ia  turulnj;  a  carve,  causes  it  to  assume  a  posi- 
tion similar  to  that  bIiowd 


ng.  «ia6. 


nr-j[::;r|,E:: 


En^Ksh  RaUmat-Oarriaftt. 


at  h,  corresponding  to 
the  angle  betveen  the 
ends  of  two  af^oining 
cars,  thua  greatly  dimiu- 
ishiug  the  risk  of  jam- 
ming or  breakage. 

Rail 'way -oar. 
A  vehicle  for  coii- 
veying  passengers  or 
freight  on  railways. 
Thi'se  and  the  loco- 
motives constitute 
the  tmveliug  plant. 
Those  on  the  Liv- 
erpool and  Man- 
chester Railway, 
1830,   had  four 
wheels,  nosprings, 
and  no  roof;  sim- 
ilar cars,  termed 
'*  rack-cars,"  are 
,  still  tu  use.  III 
0 1831,  springs  and 
conical  trcad- 
wheela  were  pro- 
posed by  Mr.  J  o- 
seph Knight. 
In  1839,  pas- 
senger-cars in 
^  England  com- 
prised first- 
clasa,  which 
were  of  superior 
finish  and  provid- 
ed with  cushioned 
seats ;  second- 
class,  of  plain  fin- 
ish,  without  cush- 
ions or  ornaments ; 
third-class,  little 
more  than  boxes  ou 
wheels,  having 
seats,     bat  fre- 
quently  without  a 
roof. 

In  addition, there 
were  "mixed"  car- 
riages, divided  into 
three  compart- 
ments, the  center 
one  of  which  was 
for  first-class  and 
those  at  each  end 
for  second  -  class 
pa-ssengers. 

Hanson  intro- 
duced in  England, 
1847,  an  iron  car 
divided  into  com- 
partments, each  of 
which  contained  a 
single  seat  so  ar- 
ranged that  the 
occupant  would 
face  the  direc- 
tion in  which 
the  train  was 
moving.  A 
^^--CS^  double  foot- 
board  linwj 
with  sheep- 
skins, mi- 


tweeu  which  the  feet  could  be  thrust  to  keep  them 
warm,  and  a  leather-covered  head-board  or  cushion 
lined  with  sponge,  to  deaden  sbockB,  formed  appen- 
dages to  eacli  seat.  The  same  inventor  also  intro- 
duced a  similarly  constracted  freight-car  with  a  slid- 
ing roof.  In  the  same  year,  a  wrought-iron  car- 
wheel  made  in  sections,  united  by  tongues  and 
grooves,  and  expanded  to  fit  the  tire,  which  was  tn 
one  piece,  by  means  of  a  conical  ring  in  the  hub, 
made  its  appearance  in  England. 

The  roIling-«tock  of  English  rallwayi  difTcra  from  that  In  tlia 
United  States  In  nuxij  rwpecK.  The  dl»tlnct1oii  of  three  cImswc 
ia  not  lunal  with  as, and,  except  ou  emigrant  llnM,  asecond-clan 
Is  not  Tei7  common  In  the  United  Statea.  The  doon  of  British 
paiiRinger-nra  open  at  ttw  sides.  The  Interiors  an  tUvtiled 
into  compartments.  The  furnishing  of  all  but  the  Orst-cIasB  to 
mean,  and  tntoaded  to  drive  respectable  pi-ople  Into  the  most 
costly  carriages.  The  third-clau  Is  like  a  cattle-car,  except  that 
it  hu  boards  to  sit  on  Instead  of  boardii  overhead  for  proiertloa. 
It  also  diScra  from  a  coal-nvgon  In  haring  «eat-boards,  ud  in 
tlip  Ikct  that  tho  paaicngers  are  expected  to  get  out  of  Uietu- 
selves  as  there  li  no  provision  for  dumping  them.  The  tiBvel- 
ing  is  (or  was)  nfe,  the  police  arrangements  excellent,  the  iMg- 
gage  arrangements  execrable. 

The  appearanco  of  the  cara  or  carrlBsea  will  be  better  ondiT- 
■tood  from  the  illustrations  la  Fig.  4129. 

1,  lugpM^van.  6,  oxpre«  or  mall  carti^fe. 

2,  second-clBss  caniage.  ft,  coal-wagOD. 

3,  carriage-truck.  7,  Srst^IaM  carriage. 

4,  third-claasopen|Msa«igM-  8,  goods-wagon. 


carriage. 


El,  timber-carriage. 


Railtrvif-Cart. 

A,  Paaen^Cv.        B,  ATooH-Cfar,        C,  UoUt-Oar, 


Digitized  by 


Googl 


RAILWAT-CAB. 


1864 


BAILWAY-CAB. 


American  puMnger-can  are  conatnicted  on  a.  very  I  pipes  under  tiie  floor.    The  water  of  eondeoaatim  k 


different  plan  from  those  of  Europe,  where,  with  the 
exception  of  Bussia,  those  of  Knglaad  aerved  as  a 
model. 

The  long  car,  consisting  of  a  single  apartment  ca- 

£bie  of  coQtainiitg  many  passengtirs,  the  bell-cord, 
e  swingiiig  track,  tlie  stove,  drawing-room,  deep-  :    p.  1.™  .!»  b«n  a»d  to  nIh»7->-"-  Th. 

ing,  and  hotel  cars,  as  well  as  the  haggage-cheok  p.p;ri;eatintodlikaawdiHiwtvofUM«hedl£MtlMtliick- 
system,  are  all  of  American  origin.  — .  -  -         .   -  -  - 

The  general  arrangement  ot  onlinary  passenger- 
cata  diners  bat  littla  on  American  roads.  AH  have 
a  central  passage  with  a  row  of  double  seats  on  each 
side,  and  conveniences  for  {nsaengen  at  one  eud  of 
the  car. 

The  arrangement  of  what  are  known  as  saloon, 
palace,  hotel,  restaurant,  and  sleeping  cars  digeia 
somewhat  from  these. 

Hg.  412T,  A  npiMenta  sa  otdlnatr  pas- 
ianger-car ;  B  m  saloon-car,  witb  clow  com- 
putDMnte ;  and  C  a  hotet-otr. 
a,  eential  puiuge«v> 
*  t,  double  Mta,  vhleh  maj  ba  tamad 
lua  to  fiice,  or  back  to  ba«k. 
e  e,  NatM  tor  the  widtes  or  Bmployd*. 
d  d,  oloM  compartinanw,  wilb  Mat*  to 
fcar  peraooi. 
«  (.eompirtiiMati,  with  Mta  to  flte  par- 


returned  in  the  same  my  to  the  boiler. 

The  car-body  rests  on  three  pairs  of  wheels,  with- 
out trucks. 

Taylor  (Engliah  patent,  Uay  11,  1841)  proposed 
to  make  railway-cars  of  papier-mach^ 


iNMof  Um  ttic,  uitdeetm  toa  pnaiim  of  one  and  a  half  law 
'  to  tbo  •qmuo  Inch,  and  then  MCOMd  Iqr  lion  flaiigM  b«M  hf 
bolu  paMlnc  through  them  and  tho  papn.  Tha  wbeda  then 
KGOIve  a  it«d  or  Iron  llaggMl  Ur«.  The  ■dnutafwelafaned  far 
paper  are,  tbat  ft  U  ntdwlew,  does  not  ipring  or  «hrink  with 
the  mather,  affords  &  stay  to  the  tin  aod  a  lateral  lupport  1b 
turning  rurrea,  adapt*  ItnelT  to  any  trifling  htcqnaUtv  the 
Innw  nirfiice  ofUie  attnaundlng  tin,  and  te  Mmger  than  anj 
other  material  of  the  eaine  «^ht     which  a  wheel  may  M 


y/,  eampartnMDtB  with  Mate  to  idx  per- 

MB. 

-pb 


S,  NBoklng  cMnpartaiant,  faor  laats. 
i,  water  MWDT. 
ib,  woah-ataud. 

l(,RtOfM, 

m  m,  wood  and  coal  boxea. 
a,  apKlal  heatliw  kppnntni. 
o,  aaloon,  irith  Sn  ^rotad  am-duin 

nrlnaU. 
9,  kltchea. 
r,  w»tet-claMt 

Plate  X.UV.  shows  a  modem 
Russian  saloon-car,  conrertihle  Into 
a  deeping-car.  It  presents  an  ex- 
ample of  the  best  which  ha.i  been  done  in  Europe  in 
the  way  of  adapting  railway-cars  to  the  comfort  and 
convenience  of  passengers.  The  car  shown  is  about 
40  feet  long  and  10  wide,  outside  mea-Hurcinent,  to 
run  on  a  road  of  5-feet  gagtt.  The  large  compAit- 
inent  has  seats  for  12  ji^tasengers,  the  two  smollei'  for 
0  each.  The  windows  are  few  and  small,  owing  to 
the  rigor  of  the  Russian  climate,  which  renders  the 
heatitu[  of  a  car  with  many  openings  a  matter  of 
difficufty.  The  *'  platform  at  each  end  of  the  car 
ia  inclosed,  has  side  doors,  and  servea  as  a  ooriidor. 

An  npright  boilor  in  tlte  shkiU  compartment  next 
the  wasb-room  serves  to  heat  several  cam  Iqr  steam- 


Cymfricnl  RmilteqfCmr. 


Robbins's  car  (Fig.  4126)  is  cylindrical  and  made 
of  plate-iron.  Hollow  ribs  F  surround  the  interior 
of  the  body  to  stiffen  it,  and  also  to  receive  and  dis- 
charge fresh  air  through  different  apertures  ;  farther 
stiH'eniug  is  likewise  eflected  by  semi-cylindm  of 
sheet-iron  and  the  wrought-iron  floor.  Attached  to 
the  roof-plate  to  support  it  are  anele-irona,  while  au 
elastic  platform  awvea  to  break  the  Tioteaea  of  col- 
Uaiona. 

It  has  been  proposed  to  constmct  cars  of  a  taper- 
ing or  spindle  shape,  so  as  to  present  less  resistance 
to  the  au-.    The  ^me  is  not  worth  the  candle. 
The  Uaster  CarSoIMan'  Aneelatlra  made  pnbUe  fhe  M- 


Fig  4m 


Mmrtsr  Or- 


□□nono 


lowing  Btatlatioe  relatin  ta  the  nnmbar  of  ■team-can  on  all 
roada  ot  ftmr  feet  eight  Inohei  and  wider  gage*  in  the  United 
StatM  and  Canada  at  the  doae  of  the  &Kal  year  wding  with 
187I,nMnely:  — 

Whi^ninnbar<rf8-wbeelcaia  1S8.T67 

Whole  number  ar4-whMl  can  

Total  252,122 

Whole  number    cam  reported  to  ft-fbot  and 

8l-lbot  gage  roads   93 

Then  are  108  car-manulhe taring  eatiblhhmniti  In  the 
United  atatex  and  Canada,  which  bnUt  daring  the  year  ending 
Hai  81, 1878,  the  following  can :  — 


Palace,  tle^ping,  and  hotri  can  181 

PasMnge^cara,  all  elBMM  B!9 

Smoklnf-cara   18 

Baggage  and  nnoklngean   16 

BafcgAge  and  ezprew  can   IS 

Baggage  and  mail  can   88 

Bmgig»«an   88 

United  States  postal  cars.   8 

Total  nnmbar    cart  to  pawenget  traltm  863 


Parnuuter   6 

Caboose   78 

Fruit   784 

Refrigeimtor   8 


Onin  eomblnalion ....  760 

Bos  nr  hooM.  llJUl 

PUtfbrm   SjOU 

Gondola   <,78l 
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roDitnictlon               . .  162 

Sttam  ihoTeli   62 

Derrick   8 

Hand    149 


Totel. 


871 


DoDble-bot'm  (ondoU.  126 

Double  deck   80 

lUy{bo«}   75 

Slock   2,416 

Ore  and  coal,  8-wheel. .  8,12S 

Ore  and  coiil .  4-wh(!e1 . .  8.22tl 

Oil-Unk  (60  bamLs) ...  2uO 

Oil-tank  (64  barreU) ...  900 

ToUl   difiSl 

Hiking  whole  number  of  can  built  br  car-maoullutur- 

ing  ronipanlei  during  year  ending  May       1873.   86,765 


Can  or  the  various  cIhhmh  ma 
wa;  companies  during  the  ;ur 


Day  and  night  pilace.. 


69 


followB  wre  alio  built  by  rail- 
ending  May  31.  1873 :  — 

Milk  

Rcfrigentor  

"«y  

Combination  

0)1  and  coal,  B-nheel... 
Oil  and  coal, 4-whoel.,. 

Stock   1,463 

Oll-Unk  (M  bairela) ...  106 

ConitrucUon  

Hand  

Derrick  

Snow-ptowa  

Serrlce  or  pole  


18 
182 
407 
3.119 
8,201 


h  h  resting  ia  cavities  having  B\An\  springii  /,  which 
ense  the  jar  caused  by  the  uiotinii  of  the  train.  In 
rase  of  coUiMOii  or  ninning  ott'  tlie  track,  the  con- 
ciistiion  releases  the  flangen  from  their  supports  and 


Passenger   2S1 

Smoking   14 

Baggage  and  xmoklng.  43 

BaggnKc  nnil  exprm. . .  84 

Baggu^e  nod  mail   27 

Bagg:i)[e   101 

Pojtal   19 

Paymnster   6 

CabooiH   831 

Box  or  house   5,673 

Platform   2,643 

OonJoIa   2i43 

Oratn   129 

Whole  number  of  cars  built  by  railway  eompanlee. ..  22,346  i 

Tho  following  cars  were  built  for  narrow-gags  roads,  i 
Damely,  three  fvet  to  three  and  a  half  gage,  during  the  Mme  ' 

time:—  I 

Platform   37  | 

Oll-Unk   48  ' 

lUnd   S 


PaMcngur   16 

Smoking   2 

Itagga^  and  smoking   1  ! 

Daggagy    5  j 

Box  and  house   17  i 


Total   129 


Can  constructed  by  railway  companies   40 

Add  S5  cam  for  six  months  InUtrTening  between  close  of 

flscal  year  18T1  and  June  1,  1872    86 

Also  number  officially  raported  In  1871   212 

Total  for  narrow-gage  roads  466 

Add  to  this  the  numbrr  of  cars  constructed  by  the  car-manu- 
bcturing  compnnles,  and  we  have  for  the  number  of  cars 
ffhlrh  were  added  to  our  rolllug-slock  during  the  year  ending 
Hay  31,  1873,59,110.  Allowing  ili  months  for  the  time  between 
the  close  of  the  flscal  year  1H71  and  the  1st  of  June,  1^72,  we 
Kill  add  one  halt  the  number  of  carx  conatructed  during  the 
Te«r  18?2  to  the  number  oHIclally  reported  In  1871,  and  we 
haTe  for  number  of  cars  on  the  1st  of  June,  1^72,  281,667. 
Add  to  this  the  number  manubctured  during  1873,  and  It 
give)  us  for  the  total  number  of  car*,  310,787. 

The  incnuiM  here  stated  Is  probably  uuder  the  mark,  u  K 
few  companies  did  not  report.  The  figures  Indicate  that  tU«  In- 
crease In  tho  number  of  cam  for  the  year  1S73  was  about  twenty- 
B*e  per  cent. 

For  other  cars,  both  passenger  and  freight,  designed  for  par- 
ticular purposes,  and  known  by  dlETerent  sp«clflc  names,  see 

Bos-car.  Postal -^-ar. 

Cattlo-oar.  Slpeplng  car. 

Coal -car.  Slrrot-car. 

Pietght-car.  Tank-car. 

Hand  car.  Tool-car. 

Petroleum  <ar.  Wrecking-car. 
See  also  list  under  Rulwat  Enanuacio  and  Plabt. 

Rall'way-car  Heat'er.  A  device  intended  to 
obviate  the  tlnngers  attending  the  use  of  the  common 
stove  in  milway-cars. 

Among  other  propositions  for  this  purpose  i«  one  designed  to 
otiliie  the  heat  of  the  boiler  and  flre-box  of  a  rallmnd  toco- 
motive  to  warm  a  crsin  of  cnr>  In  cold  weather,  and  to  ventilate 
the  cars  with  pure  air  froe  fhim  du^it  or  cinders  lu  sunmicr. 
The  front  of  the  locomotive  Is  provided  with  a  fUnncl-shappd 
mouth,  from  TThlch  a  pipe  lead.'  down  under  the  boiler  and  in 
closp  contact  therewith.  AC  the  forward  end  of  the  flrc-box  It 
divides  into  two  branches,  one  passing  along  each  side  and 
through  the  tender,  at  the  rear  of  which  thoy  again  unite. 
Each  car  is  fbrjiished  with  similar  pl|ies  passing  along  under 
the  seats,  and  fltt4^  with  registers  that  may  be  opetiiHl  and 
closed  at  will.  The  union  between  the  pipes  of  the  dlffvrent 
can  is  by  means  of  a  bell-mouth  containing  a  packing  for  the 
end  of  the  pipe,  but  sufflcleotiy  yielding  to  allow  of  lateral  mo- 
tion In  rounding  curves,  etc.  The  front  end  of  the  pipe  has  a 
hood  losldu  the  fkinnel  mouth,  to  prvvont  rain  or  snow  Ihim 
entering. 

Beal's  heater  is  supported  beneath  the  car  by  lliinges 


Cm-HtaitT. 


detaches  the  apparatus  fi-om  the  car.  F  is  the  air- 
supply  I"pp>  '^I'd  G  the  chiinnt-y  ;  C,n  covered  aper- 
ture m  the  floor,  through  whiLh  fuel  is  introduced. 
S*'e  aUw  Cah-iikater. 

RaU'way-car  Stove.  Tlie  special  requirements 
in  a  stove  for  use  on  mi]  way-cars  are  that  it  shall 
not  be  readily  upnet,  and  that  in  case  of  an  accident 
of  this  kind  [ire  .shall  not  b<!  communicated  to  the 
wood-work.  The  absence  of  these  reijuirenieuts  has 
been  the  cause  of  nuinri'ous  frightful  losses  of  life, 
some  of  which  will,  no  doubt,  be  vividly  remembered 
by  our  readers, 

A  number  of  arraiigrments  have  been  devised  to 
.obviate  or  lessen  the  liability  to  this  danger. 

In  Fig.  4131,  the  cylinder  C  n-sts  upon  a  solid 
base  A.  The  door  M  is  depressed  Mow  the  general 
surface,  and  has  a  sunken  spriug-latch  Q,  so  tliat  it 
cannot  be  accidentally  ojiened.    Tlie  revolvtog  grate 

nr  4m. 


Kailieay-Qtr  Slott. 

F  has  ttM^th  meshing  with  a  pinion  turned  by  the 
crank  K,  and  the  ash-pit  B  is  provided  with  a  slide- 
valve  and  rod  D  for  removing  ashes  and  regulating 
draft. 

Wheelock's  (Fig.  4132)  is  supported  on  a  water- 
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Fis- 4131  chamber  C  havine 

]ii(>es  P  P  P  around 
Si"      the  store-cylinder, 
\       with   which  their 
upper  ends  commu- 
'"^  nicnte.    These  and 
the  chamber  C  are 
filled    with  water 
through  the  oi>eniiig 
a  to  the  hight  of  the 
overHovv-cock  r.  In 
case  of  being  over- 
turiiefl,    the  water 
flows  into  the  cylin- 
der and  extinguishes 
the  Rre. 
Sail'way-ohair. 
Car-Stovt.  {Railway  Enyuicer- 

ing.)  a.  A  block 
or  plate  in  which  the  foot  of  a  rail  is  secured,  so 
OS  to  form  a  shoe,  giving  it  a  base  of  support  upon 
the  sleeper  and  securing  it  thereto. 

It  is  especially  needed  with  T  and  double-lieaded 
rails,  which  cannot  be  etfectually  spiked  to  the 
eleepers.  The  foot-rail  and  bridge-rail  have  a  broad 
flange  on  each  side  and  are  readily  secured  by  spikes. 

Broad  chairs  at  the  joints  of  rails  are  sometimes 
made  to  act  as  Jiak-plates,  to  secure  exact  continuity 
to  the  abutting  rails  and  support  their  ends.  The 
long  lips  of  the  chair  embrace  tlie  webs  of  each 
rail.  They  are  or  were  made  15  x  18,  16  x  13,  14^< 
11,  the  length  in  the  direction  of  the  rail. 

Rails  are  bolted  or  keyed  to  the  chairs,  many  de- 
vices of  each  kind  having  been  introduced  in  this 
country'  and  in  Europe, 

Mr.  JcMop  of  EnKUnd  flret  Inrpoted  the  r^l-chftlr  to  1789, 
And  used  It  at  Loughborougli,  in  Lekeitenhlre.  The  rail  used  by 
Ur.  JL-99op  iToa  a  caut-iron  rail,  Inid  edgoways.  The  cliair  was 
catt-lrDn.aDd  was  aluttL-il  to  receirp  die  ends  ot  tlie  ruiU,  which 
had  a  bcarinK  therein  It  wafi  uEeti  in  ronnectSon  with  a  eut- 
iroD,  flah-bellied  cdge-»il  which  lie  Introduced  in  the  tuiDie 
year,    lie  had  t)reTiouglv  pinned  the  rmila  direct  to  the  sleepers. 

A  chair  for  railiray  rails  \ras  patented  by  Lorh  nod  Stephea- 
ROQ  In  1S16.  The  rail  lo  which  It  was  first  adapted  was  a  flsh- 
boUied  rail,  whoM  end*  were  halved  together  and  tied  bj  & 


tnns*ene  bolt,  which  also  passed  through  the  flanges  of  the 
cast-iron  chair  The  laTODtlon  arose  from  the  necessity  of 
■omethlng  to  bold  the  reduced  ends  firmly  together,  so  that 
they  nhoutd  spring  neither  laterally  nor  Terlicatly. 

Brunton  and  Shield's  railioay-chair  was  aU«  of  cast-iron,  and 
was  secured  by  spike*  to  the  lieeper.  A  single  Tert'icni  Hange 
gave  a  point  of  attachment  for  tlie  web  of  the  rail,  which  was 
bolted  thereto. 

Some  other  ezomplec  of  the  earlier  fhrnis  of  chain  may  be 
seen  by  referring  to  Rail 

The  chnlr  a  adopted  by  the  London  and  Birmlnghan)  Rail- 
way wa*  one  of  cast-iron,  having  a  slot  which  iidmitl«d  the  rail 
tateralty,  a  chocli  being  aftervard  clipped  In  laterally  between 
the  outer  nbutment  of  the  chair  and  the  tceb  of  the  rail,  the 
chock  itself  tteing  secured  by  n  wrought-iron  kcy,driTen  rer- 
ticaUy. 

Rnoert Stevenson's  patent  mllway-chalr  b  hod  lugs,  through 
which  oblique  keys  were  driven  to  hold  the  rail  Id  the  chair.  In 
the  double  chnlr,  at  the  Joints,  two  keys  were  Inserted.  At  1n- 
tomiedlate  points  a  single  Icey  sufllced. 

ScriTCnor's  u.•rolleht-^T^m  raiimat/^hairi  were  made  by  rolling 
and  prB»sin^  in  1832.  The  bar  is  run  between  rolleiK,  on  encb 
paswige  receiving  a  form  more  nearly  approximating  chat  of  the 
chair.  The  bar  Is  then  cut  into  sections  by  shears.  The  ciiaJr 
beinK  boated  red-hot,  a  mandrel  of  the  slie  and  shape  of  the 
rail  is  driven  Into  the  place  U  Is  to  occupy,  and  the  chair  Is 
then  pa^Kd  between  a  pairof  rolls,  which  give  it  theflnal  shape. 
c  illustrates  awrought-lron  chair  used  on  some  American  rail- 
ways. 

In  the  two  part  rails  have  lap-joints,  and  are  held  together 
In  place  on  the  track  between  the  boms  of  the  chair. 

The  rails  In  c  rest  in  groovea  in  the  ports  of  the  chair  which 
are  held  together  by  a  bolt. 

f  is  a  rail  and  two-part  chair,  the  latter  rising  high  enough 
for  a  bolt  which  passex  through  the  web  of  the  rail,  and  as  high 
as  the  rail  on  the  outside. 

^  Is  a  chair  in  one  part 

A  hafl  a  base-piece  and  a  pair  of  cheeks,  irith  a  bolt  through 
the  web. 

t  has  two  cheek-pieces,  base-piece,  and  spikes, 
y  has  a  base-piece  with  a  prong,  a  eheek-plcee,  U)d  a  spike. 
k  I  represent  a  chair  having  eheeka  which  grasp  the  rail  by 
the  pressure  of  the  train. 

b.  A  chair  adapted  for  a  railway-car.  See  Car- 
seat. 

Rail'way  Cut-off  Saw,  A  buzz  (circular)  saw, 
which  may  be  fed  back  and  forth  to  its  work. 

In  Fig.  4134  the  saw  a  ia  driven  by  a  belt  from 

Iinlley  b,  which  pastes  over  idler  e,  around  saw-pul- 
ey  d]  then  over  a  second  idle-wheel  e,  and  back  to 


ng.  4184. 


Hnibvay  Cut- Off  Saw. 

b.    By  this  amingement  of  pulleys  the  belt  is  main- 
tained  at  an  even  tension,  while  the  saw-carriage 
slides  back  and  forth  on  tracks  ii.    A  handle / con- 
trols the  movement  of  the  saw-caniaffe, 
Rail'way  Xhi'gt-neer'lng  and  Plant. 


.Adhesive  car. 
Atrial  car 
.\L(Tlal  railway. 
Arcade  railway. 
.Archimedean  ralliray. 
Atmospheric  railway. 
Axle. 


Axle-box. 

Axle-guard> 

Ballsit. 

Dnllast  car  or  wagon- 
Bed 

Bogie-ftame. 
Bottoming. 
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BnMd  gac*- 
Buflar. 
Dumper. 
Bnmpiax-poat. 
Car.  lUUmr 

Car-brmke. 

Ckr^coucb. 

CM>co<iplli)(. 

Car-heater. 

Car-platTom, 

Car-ret()>tcr. 

Car-rnplsfer. 

Car  roof. 

Car-Mt. 

Car-ipHng. 

Oar-«takB. 

Car-etartar. 

Car-truck. 

Car-trark  ftmBM. 

Car-truM. 

CAr-natlUto. 

Car- wheel. 

Car-«rl  allow. 

Car-vindow  Cwteaiof. 

Cat  tie -gu  inl. 

Clialr.  aillwajr 

Claw-bar. 

Climber. 

Coal-<-«r. 

UoaipcHiDd  axle. 

Uotulnietiiiii-nf. 

Cow. 

Co'-eatcber. 

Cnnk-axle. 

Croai-slll. 

CroM-rrog. 

Cmoing.  Hallwi^ 

CruM-tle 

Denulment. 

DiTlilPd  axle. 

Drag  bar. 

Dratc-link. 

Draw.bar. 

Draw- head. 

Draw.lliik. 

Draw-«prlng. 

Dummj-car. 

DumpinK-««r. 

EIrrtric  r.iilwaj-*lffU]. 

BhsTaleil  Fatlwagr. 

Fender-atop. 

Fl«b-b\r. 

Fiib-plate. 

fog.<l|{nal. 

Frelf;.it-rar. 

Frog.  Rdlway 

Qnge.  C'l'TicuMlan 

Uaip.  K^lwa7 

Quul^'Wagim 

Or.ul  ent 

Orvlknt-poft. 

<JrA»el-f*r. 

Urewe.bnx. 

Qiunl-ndl 

Hand-ear. 

Head-mt. 

Hnm-plato. 

Horw^1w»r. 

Hotel -car, 

Hooslng. 

Hurrien. 

Inelined  plane. 

Ja-s- wedge, 

Jolnt-cbalr. 

Jottit-&*t«ntn^ 

Jmnt.  Rdlway-r«U 

Locorootl  T*M»i, 

Luf(((aRe-fan. 

Marine  railwsj. 

Narrow  gafa. 

Pahre-oar. 

PaMlni-^Me. 

Pedestal. 

PcnaaiMBt  wi^. 

PetrohaBHu. 

PUal. 

PIMMllimjr. 
Plftlflmn-«w. 


PtMunatte  nUmvr, 

Point. 
Pointer. 

Portable  railwaj. 
PcMtai  car. 
PruvUlon-car. 
puUntan-cv. 
Ball. 

Rail  .r  lamp. 

Railway. 

Rail  way -car. 

Kill  way -car  heater. 

Rjllwiy-car  •tot«. 

Railway-chair. 

Hall  way -damp. 

Rail  way -rraoc. 

Railway.git|{e. 

Riilwfty-gate. 

Railway-Jack. 

Baltway-Jcdnt. 

Railway-plow.  * 

Rill  way.  rml) 

Railway  ■■inial. 

Rillway.illde. 

Ral  I  way .  a  wreper. 

Railway-awitch. 

RefrlftL-nttnK  car. 

BMbturant-car. 

ReToiTinf-oar, 

RoaJbod. 

Rolling  stork. 

Rope  nit  way. 

8atety.car. 

Safety-guHd. 

Saloon  car, 

t*and-bDX. 

Shunt. 

Hide  rutting. 

8fd.'«pac«i 

8Mlri){, 

HiRial.  BaUwM 

Sleeper, 

.'■Ipeplng-nr. 

81..pe. 

Bnuw.plow. 

Bpnrk.amatir. 

Bplke. 

Splice  plec». 

Spoil. 

Staiih. 

Station -Indicator. 

Sri-ani-brakM- 

Stopper, 

StiYet  Mr. 

Stnvt-rallway 

Slringrr. 

Subicrraueao  rail  w. 

Sivl-ch, 

Snitch -lantern. 

Switrli  -licnal. 

Bwlirb  »(aad. 

Tank  rar. 

TanklocouMlv*, 

Tender. 

Tie. 

Tonjfuo. 
Tool -car. 
Track. 

Track,  ckarer. 

Track  laier. 

Track. laiing  rxltw^. 

Track  niiivf. 

Tiactlou  englitk 

Tn^lur. 

Tram. 

Tiamwiy. 

Tram-wliert. 

TrBTenier. 

TraTi-ivo.tabl«. 

TraTcrfing-jKk. 

Truck. 

Trunk. 

Turn  out . 

Tum-tabto. 

n  ndencToHwl  -  ndl  waj. 

U  no.  rail. 

IVnler.  crane. 

WnicT -elevator  for  nllmn. 
wire  way. 
Wooden  railway. 
VrrcklBg-ear. 


on  to  BDotber,  when  tliey  fonn  aii|^  with  eadt 
otlier. 

A  siiiglfl  V'Shapetl  piece,  ur  two  such  pieces,  point 
I  to  point,  are  fixed  toort'otm  partuf  a  plate,  their  un^icr 
.  3itrfai-es(  Itelng  in  line  with  the  nils  of  each  track,  to 
I  as  to  serve  as  a  supftort  and  guide  for  the  wheeU  as 
'  th«-y  pass  fivm  on«  track  to  the  other.  A  gtuni-nil 
'  is  aUo  arranged  ou  one  or  both  sides  of  the  angular 
pie<.-e  or  point. 

In  F^.  41S5,  the  fng-pkatt  A,  tnck-sectioit^ 
gturd-raila  C,  and  fn^-point  I)  are  separate  from 


one  another,  and  so  constructed  that  the  rail  sections, 
guard -rails,  and  frog-point  can  be  inserted  in  or  at- 
tached to  and  detached  fioni  the  fnig-plate. 

RaU'way-flage.  The  distance  apart  of  the  tvo 
lines  of  a  railway,  forming  a  track,  measured  between 
the  inner  edges  of  the  tread-flanges. 

The  gayr  of  a  c^trriage  is  the  dLstance  between  the 
whei'ls.    It  in  ordinarily  called  the  track.  One 
these  generally  ]>n-vails  in  a  faction  of  countn-,  to 
the  exctiiiiion  ol'  the  other.    The  broad  track  is  5 
feet  or  more  from  center  to  center  of  tire.  The  narrow 

I  tnu-k  lit  \\  feet  or  les-s  between  the  .same  {>ointa. 

I  1.  The  woadmtramwayHoTthecolUertea.beloTctbelnventkii) 
of  the  Iran  rail,  bad  a  gage  of  4  feet.    The  roadway  waa  acant- 

I  ling.  6  X  T,  |>e)ti^  down  tooak  Kleepera,4  x  8,6  lin-t  long,  and 

,  laid  2}  Icet  apart.    The  tnrk  for  the  hoceee  wax  lUled  In  with 
aahea  ahof  e  tlw  rJeeper*. 
The  Stockton  and  Darlington  Railway,  one  of  the  Bret  oo 

'  which  tbc  loroniotlre  wa*  uxed  ( 182fi),  ha>  a  nge  of  4  fcet  S| 
Inches.  Tbl«  wa*  adopted  on  almoet  alt  the  Biitlrh  railway*, 
and  wa«  called  the  narroic  gafn^.  In  contraUiittlnctlou  to  that  of 
the  Great  Weatero  Railway  of  England,  which  had  a  broad  f»gi 
of  7  (ret. 

The  UKual  gKce  in  England  and  the  United  Statea,  and  now 
roatpulMirv  In  Englaml,  Brlfcium,  France,  Italy,  and  OennaDy, 
h  4  fwt  81  inehee,  the  gage  eonimon  In  the  tramway*  of  the 
collleriM  oi  England  belbre  the  friTentlon  of  the  locoinoiiTe. 
Ireland  retain*  it*  own  gape      The  4  foot  8  Inch  pwe  «u 
Tcry  wniilbty  ivtained  by  BtcpbrnMn ;  but  Bniiicl,  who  raald 
not  condrecend  to  copy,  adopted  7  l^t  a*  the  gage  of  tlie  Ortat 
'  Wcatcm  Railway  of  England-  After  (hU  rery  eipentiTe  lailaay 
'  had  hren  in  operation  for  more  than  a  acore  of  i  ear».  tlie  pgc 
,  waachanged  toconform  to  thecuptocnary  English  practice.  The 
pame  gtcdU  have  happened  or  will  happen  nitb  the  •o-catled 
bnwul  gafc^  — 6  feet  —  of  thb  country  :  Krie,  Atlantic  and  Great 
I  Wrolem,  Ohio  and  Mlminpippl,  and  Qrand  Trunk  railways. 
I     Brunei  waa  "  rqpirdlew  of  cxpennr.''    Ulii  track  of  7  fcet 
between  the  lallf  Inroked  other  Increafcd  expendl tares,  inch  as 
I  wilier  trnrkp,  )>ri<l(nv,  tunneU,  enibanknu^nt*,  viiuluctii,  beerin' 
'  pleeper*,  rail*,  and  cbalrv  ;  a  heavier  expenditure  in  nsUlug- 
ptork  both  a*  to  flrat  cost  and  wear  and  tear.    He,  bowerrr, 
biul  plttnl  hlRiM-lf  agalnM  StcphenMn,  and  the  Pbareboldera 
hid  to  <uftr  for  thirty  yearp.  The  railway  bar  now  bern  broagbt 
to  the  -tindnrd  gaite,  and  the  ownern  look  for  hettrtf  times 

In  1*^44,  the  KngllPh  gOTcmment  determined  to  imka  the 
4  fhot  8^  Inch  gage  the  Rtandard  for  all  future  wotki. 
Brunel'R  ol>>^t.«  In  In- 


RaU'w«7-^X>fr  {Raihrny  Enr/in^ering.)  A  de- 
vice by  which  cars  are  guided  from  one  line  of  rails 


crvaping  the  grim  fHHn  4 
feet  8  inche*  to  7,  an  addi- 
tion of  2  f<^  3}  Inches  were 
to  allow  the  employment 
of  larger  and  more  power- 
ful engines  with  larger 
dri Ting- wheel* :  toincrrape 
the  ?t.ibllUy  and  pteadlnent 
by  placing  the  body  of  the 
,  caril^p  wtthla  tbe  wbeels, 


Fig.  4133. 


JUHIwag-Ongcz, 
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lowcrioE  the  center  of  lAvity;  to  fawMue  tba  surjrlng npae-  i  near  their  upper 
"  The'tor^Siig  iSagnm  kfltonto  a  BMkoa  of  compwlnE  the  rmU-  '  ^"^^  ^ 

1,  Scotch, iMTTow  4  feet  S  Inches. 

3,  common  Bng^lah  and  American  4  "  8(  " 

5,  BaaMracountiMand  BlackwaU.Bnghuid, 
aa  orWtwlIf  conatructed   6  " 

4,  Scotch,  bioad,  Canadkn  Gaod  Trunk, 
£tut  iDdlan  »  6  "  6  " 

6,Iiith   6  "  2  " 

6,  Oraat  WMtam,  u  origiiially  cooatroetod 
(EngUah  brtwdj  7  •* 

nntr-twoliKhMiato  Iwttwnn  of  the  Nile  Hallmr  from 
WtOj  HaUi  to  Shendr,  RklrtfaiK  between  Um  Nnblui  and  Ubjaa 
deeerta.  a  dWance  of  660  mUee. 

Within  the  pnat  few  jMn  a  number  of  tncka  han  been  laid 
of  narrower  gage  even  than  thb,  ranlng  from  8  fteterendown 
tollbotlUlochei,8atbeFeiUiiIogRaUwaTiDWalee.  Bee  Hg. 
noe,  page  1613. 
Hr.  JMrtle,  In  a  paper  read  before  the  BriUih  ANooiatlon,  a». 


•erU  that  the'  propordoo  of  non.pajring  to  paying  weight  which 
BO  engine  has  to  draw  on  the  Engllah  roads  u  as  29  to  1,  and 
in  ft^ht-tralna  7  to  1,  whUe  on  the  Fcetlulog  road  can  imgb- 
Ing  IS  cwt.  are  made  to  carry  S(  tons  at  a  speed  of  13  miles  an 
bonr-  AIM,  that  a  speed  of  80  miles  an  hmir  may  be  attained 
on  a  road  of  2  foot  6  loch  gnge,  and  of  46  mttra  on  one  of  8 
feet.  Higher  speeds  are  not  required  in  new  and  thinly  settled 
BOnntilca. 

WUIegageaitf  4feet8|  incheaand  npward  are  undoubtedly 
adTantageous  irtieie  great  speed  Is  necessary  and  large  amounts 

fMght  are  to  be  carried,  the  adrooatea  vi  the  narrow  gage 
appear  to  have  the  best  of  the  aignment,  so  fer  as  Its  economy 
Is  coneeracd  la  raaes  where  the  tnlllc  and  tiavel  do  not  JastlOr 
the  oatlay  of  sneb  a  large  amount  as  the  broad  gage  aod  its 
rolling-stock  demands.   See  Ntaaow  Oaok. 

In  the  English  parliamentary  commission  for  taking  erldeoce 
as  tatbeexptdleney  of  making  the  gage  unllbrm  fer  the  King- 
dom, the  following  axpeiBents  were  cited  as  means  of  adapting 
trains  or  carrlues  to  traTerae  variously  gaged  tmcka :  — 

Tslasoopic  auas. 

Uonnthig  cantegss  on  toneks  of  dlSerent  gages.  That  Is, 
running  ear-wheels  and  all  on  to  a  satHtmek  having  the  gage 
nqnirsd. 

Shifting  the  body  from  one  track  to  another. 
Carrying  the  Imght  in  boxes  which  an  shifted  on  to  plat- 
l<>nn<ara  having  the  gage  required. 
Combining  the  ga^  on  one  line. 

2.  A  bar  with  shoulders,  indicating  the  distance 
between  the  rails,  and  by  which  they  are  laid. 

Rall'way-gate.  A  gate  at  a  railway.crossing, 
on  the  level  of  a  ccnnmon  road  or  street  Snch  are 
usually  tended  by  guards  or  watchmen,  but  attempts 


lever  n  may  be 
pivoted  at  vari- 
ous hights;  the 
shoes  resting  on 
the  rail. 

The  Hfttn^;- 
heod  is  bolted  in 
Rfllotinthelever 
between  the 
standards  which 
pass  through  the 
slot,  andis  placed 


Car-Jaek. 


beneath  fln  angle  of  the  object  to  be  lifted. 

Fig.  4139  is  a  tripod-stand,  witha  lever  andscrew, 


rifc  4UT. 


from  whose  lower 
partis  suspended 
a  hook,  wliich  is 
inserted  beneath 
a  rail  for  the 
purpose  of  tear- 
ing it  from  the 
tie. 

Rail 'way- 
joint  (Raihrayy 
Engineering.) 
The  junction  of 
two  rails  in  the 
same  line  ;  it  is 
usually  a  butt- 
joint,  but  in 
some  cases  the 
rails  are  halved 
together. 

Rall'way-plow. 
Snow -PLOW. 


Fig.  4189. 


RailKVy  T^ack-lijltr. 
{Railiray  Engineering.)  See 


have  been  made  to  operate  them  by  means  of  the 

passing  trains.  In  Fig.  4137  the  gate  is  laid  down 
by  the  pressure  of  the  passing  train  upon  tlie  up- 
wardly projecting  arm  of  the  rot-k-shatts  to  which 
the  gate  is  connected. 

Rall'way-jaok.  {Railway  Engineering.)  A 
lifting  device  for  palling  up  rails,  raising  cars,  and 
other  like  purposes. 

Fig.  4138  has  two  standards  S,  4,  having  holes 


Rail'way  Prlnt'lng-ma-ohiue'.  (/Vtnfinjr.) 
One  in  which  the  bed  is  carried  by  a  truck  upon  a 
railway,  being  nsnally  driven  by  a  crank  motion. 

In  Fig.  4140,  d  is  the  h-pe-bed  which  rests  upon 
the  track  and  reeiprocates  beneath  the  cylinder  upon 
the  railway-track  ft. 

The  paper  i.s  fed  to  the  under  side  of  the  cylinder  e, 
which,  alter  an  impression  is  giveu,  remains  station- 
ary while  the  bed  d  returns,  and  the  fingers  close  on 
the  next  sheet  before  it  starts  again.    Tjie  cylinder- 
wheel  gears  directly  into  a  rack  on  the  side  of  the 
bed,  and  register  may  be  obtained  without  a  point- 
ing apparatus.  The  impression -cylinder  is  not  shift- 
ed to  suit  forms  of  dinerent  sizes,  but  the  forwanl 
edge  of  the  type  is  always  placed  on  the  same  line  on 
the  bed.    The  feed-board  e  is  hinged  to  turn  up  and 
allow  access  to  the  fonn.  Tapes  i  i  carry  the  pnntad 
ahert  to  the  fly  /, 
^    Rail'wavHMW.  A  snwing-machine  in  which  the 
saw-mandrel  is  mounted  on  a  carriage  which  slides 
on  ways.    See  Railway  Ci't-off  Saw. 

RaU'way-sig'naL  {Rail-way Engineering.)  Sig- 
nals are  used  on  railroads  to  indicate  safety,  danger, 
approach  to  a  station,  that  a  switch  is  in  place  or 
is  displaced,  and  for  various  other  purposes. 

Both  audible  and  visible  signals  are  employed,  the 
former  being  produced  by  the  engineer  with  the 
ateam-whistfe,  by  bells  or  by  torjiedoes. 

The  following  code,  though  limited  in  expression, 
is  universally  understood,  at  least  on  American 
i-onds :  — 

One  whistle  of  the  loromotlve  means  "  down  brakes  " ;  two 
whlstIi>K,  "  otTbrakes"  ;  three  whiatlea,  "  backup" ;  continued 
whistles,  "  danger ;  a  continued  succession  of  aoort  whistles  is 
the  cattle  alarm.  The  conductor's  signal,  giv<>n  byasweeplng 
parting  of  the  hands  on  a  level  with  the  eyes,  means  "  go 
ahead."  Adownward  motion  of  theband, "  stop."  A  beckon- 
ing modoo,**badL"  A  taatom  raised  and  lowend  mtkally, 
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"  nut " ;  •rang  %t  right  uglM  or  »cnm  the  tnck,  "  «lop  "  ; 
nrang  In  k  rlrrle,  "  back."  A  nd  0*f  wk*m1  on  the  tmrk, 
*'d>ng«r'';  holntvtl  ftt  ■  ttatlon,  "Mop";  iituck  np  by  tha 
TcaiUiile,  "  dannyr  on  the  tnck  theBd"  ;  nrried  unAiried  on 
•n  «Dgliw, "  another  eni^lne  U  on  lu  mj." 

The  New  York  and  Erie  was  the  first  roaJ  which 
constructfd  k  line  of  telegraph  to  be  na-il  exclusively 
for  transnnttiiig  mesaagt'it  in  relation  to  the  business 
of  the  road,  and  upon  it  was  iiitrotViiced  the  system 
now  in  general  use  of  controlling  the  movement  of 
the  trains  by  telegmph. 

In  this  system  the  whole  of  the  trains  are  wnder 
the  control  of  a  aujwrintendent  at  hea*l']uarters, 
who  ia  notified  bv  the  oj>erator  at  his  station  of 
the  time  when  each  train  arrives  at  his  station. 
Having  the  time-tabln  of  the  road  l)efore  him,  he  is 
enabled  to  give  directions  to  the  conductor  of  each 
train  to  go  ahead,  stop,  or  turn  otf  at  a  siding  ahead, 
as  may  insure  the  track  lieine  clear  for  the  train 
which  has  the  right  of  the  road  and  prevent  danger 
of  collision. 

Under  another  system  employed  on  some  double- 
track  roads,  each  o{H-ratnr  is  r^uired  to  telegraph 
to  his  neighbor  on  the  jiasitnge  of  a  train,  who,  on 
its  approach,  if  the  track  l>e  clear  ahead,  displaj-s  a 
safety-signal ;  or,  if  not,  a  danger- signal,  when  the 
train  is  stopped.  This  arrangement  iirovide-s  against 
danger  of  collibion  by  traiu.s  proi  eoiiing  in  the  same 
direction  ;  but  the  numberof  operators  required  and 
the  expense  of  maintenance  have  led  to  tiie  tiinl  of 
automatic  electro-magnetic  devices  by  which  these 
station-signals  may  be  oiterated. 

In  1M7,  Mr.  Thomu  S.  Hall  patented  an  eleetrie  iiga*l,  so 
smnfted  that  the  dlrplarement  of  a  nil  at  a  awltrh  or  draw- 
bridge would  exhibit  a  aiitnal  at  the  UUtanre  of  half  a  mile  or 
more  Incarh  dirertlon,  at  thi'  wme  time  raui>ln|!  a  bell  to  ring 
until  the  wiiirreof  dliturbanre  vru  rvmcTed.  ThU  «aa,  ho'*- 
erer,  effwtej  by  clnnlng  Iherlmiit,  no  that  In  pmo  of  arrtdent 
to  the  apparatiu  Itwlf,  the  nlfcnal  would  not  be  mmio,  nor  would 
It*  Mlure  til  operate  be  delisted  trithout  an  iunprctlon. 

Mr  Vfm.  KoblDKin,  In  ISTO,  Invented  a  roDtlnaou*  elrcult 
arrantcement  in  which  tin-  ilanner-rlgnat  wa*  krpt  mnatantlv  e»- 
hiblted,  cxrept  «hen  the  rlrvult  va*  broken  hv  the  whee'l«  ot 
an  approachlns  train  utriklnft  a  lerer  at  the  Hide  of  the  track. 
Ifa  rail  m-re  ilUplaeod.  nr  the  appiratuii  wm  out  of  order,  the 
engineer,  srelnK  the  d«inio:ril(mal.  woulil  be  goremed  acrord- 
logly  ;  but,  on  the  enntrary.  If  the  rafi'ty-iilKnKi  appeaivd  when 
the  train  reaehnl  the  proper  point,  It  showed  that  both  the 
track  and  the  eleetrie  apparatuH  were  In  onler. 

Another  devire  of  the  "nnie  (mentor  rann  a  bell  at  a  lallread 
cro«*lnK  when  a  trnln  arrived  uithln  a  rertain  dUtaui^e. 

A  ronttnuoun  line  of  Mgnsln  at  Used  InterraU  of  a  mile  or  ro 
apart,  upon  the  closed-circuit  plan,  haj  atw  been  dcvlied. 


The  «Mr  and  tear  In  the  operating  meehaoinn  of  rtgniU  of 
thU  kind,  ortn»k>nnl  by  the  fiequrnl  pafras*  of  heaxy  tnloa  at 
bigh  nten  of  rpeed,  being  rerr  great.  It  ban  Wu  propnted  lo 
U*e  the  ndlf  tbeniFpUe*  ai  a  telegraph  line  for  this  purpcee,  the 
circulti  )-elng  made  by  the  irtm  wheel*  a*  Ihei  fmtr  orer  the  io- 
terralf  h  parating  the  end*  of  the  rail*  at  tbe  jolnu  Mr.  F.  L. 
Pope  ra%>  that  hr  hai  tried  an  arraDgemenl  of  ihli  kind  on  [he 
RoetoD,  Ijiwell.and  Nashua  Riillroad,  and  that  It  wai  aliiir<t 
abvolutely  certain  In  It*  resnlt*  daring  an  eipcrience  of  flee 
months. 

Rail'way-sllde.  {Hailiray  Engiuccriug.)  A 
device  for  xhifting  a  car  from  one  line  of  rails  to 
another.  It  coiisi^sta  of  a  platform  nniniiig  on  wheels 
transversely  across  the  trHcks.  The  car  is  mn  np 
nn  inclined  plane  on  to  the  iilatform  ;  the  latter  is 
then  moved  transversely,  ana  the  car  descends  the 
incline  on  to  the  other  trai:k. 

Rall'way  Speed-meM'nr-flr,  Au  instmment 
for  determining  the  speed  of  railway-trains.  Whi* 
shaw's,  lenned  by  him  a  initimctrni  ckTonomftcr  or 
vcloccvtimrtcr,  is  provided  with  clock-work,  a  dial, 
and  index-haml,  by  which  the  rate  is  deteniuned  be- 
tween stations  at  known  distances  apart,  as  \  mile. 

Redier's  harograph  affords  a  means  of  detennining 
whether  or  no  a  prescribed  rate  of  sjieed,  measured 
by  the  number  of  revolutions  of  the  driving-wheel, 
has  been  maintained. 

Another  French  invention  records  on  a  sheet  of 
paper,  once  a  minute  and  at  the  end  of  ever\'  kilom- 
eter, the  speed  and  the  distance  traveled,  and  also 
the  time  ot  arrival  and  duration  of  stoppage  at  each 
station. 

RaU'way-sweep'er.  {Srut-Railtoay  Engiiuer- 
Fig.  4141. 


binti-HaUway  Swrtptr. 
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Aifr.)  Stationary  Bpliut-brooms  at  the  fore  part  of  the  I 
engine  are  commonly  used  for  clearing  Bmsll  obstruc- 1 
tions  from  the  tmek.    Kotary  brushes  are  also  used.  ^ 
Fig.  4H1  is  of  this  kind.    It  is  lixvd  on  a  diagonal ; 
shaft  and  rotated  by  gear  connection  witli  the  axle. 
By  meons  of  the  screw  Q,  levers  L  M,  and  connect- 
ing-rods R  S,  it  may  be  lifted  out  of  gear  and  clear 
of  the  track  when  desired. 

Fig.  4142  is  a  plan  view,  which  shows  the  relation 
of  the  bmah-cyfindets  to  the  bed  and  the  wheels. 


The  brushes  are  revolved  by  gearing  on  their  shafts 
and  on  the  wheel-oxles,  or  by  belt  and  pulleys  ;  are 
adjustable  vertically ;  may  be  preceded  by  oblique 
and  vertically  adjustable  scrapers  ;  set  obliquely  to 
clear  the  horuc- track,  or  revolve  in  line  with  the  rail 
to  clear  the  wheel-track. 
Rall'way-awltoh.  iRailway  Engineering.)  A 
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device  for  shifting  cars  from  one  track  to  another. 

It  consists  essentially  of  a 
pair  of  movable  rails  united 
y    by  iron  straps,  and  pivoted 
=33  at  one  end  in  continuity 
with  a  track  and  connected 
bv  a  rod  to  a  lever  by  which 
the  other  end  of  the  pair  is 
brought  into  liue  with  either 
one  of  twoor  more  tracks  on 
~n  y  whichatrninmaybeapproacli- 
— '      injr  or  is  intended  to  proceed. 
Various  nrrangements  hnV' 
been  proposMi  or  wlopted  to  les- 
sen or  avoid  the  dan^r  of  run- 
ning off  the  track  in  case  the 
switch  is  not  in  proper  position. 

In  Fig.  4143,  the  weighted 
bell-crank  lever  F  kee{^  the 
switch-rails  in  liue  with  those 
of  the  main  track,  and  is  held 
firmly  down  by  a  swinp-catch 
H  while  they  are  in  this  posi- 
tion ;  the  switch-rails  are  si  (lift- 
ed to  con-eapond  with  those  of 
the  side  track  by  lifting  the 
lever  F,  the  catch  being  swnng 
RaUwaf-Sieitdi.     out  of  the  Way,  and  the  lever  is 


thai  held  up  until  the  train  has  passed.  The  weight 
on  the  lever  causes  it  to  automatically  replace  the 
movable  rails  should  the  switchman  ne^rlect  to  do  so. 

In  Fig.  4144,  the  exterior  rails'  F  E  .which  con- 
nect the  main  line  and  branch  tracks,  are  fixed. 
The  interior  long  rails  H  H'  are  coupled,  as  are  also 
the  short  rails  G  G',  and  each  pair  iudcpendently 
connected  by  the  rods  MNto  their  respective  switch- 
levers.  In  case  these  are  ratsploced,  the  flanges  of 
tlie  wheels  entering  the  wedge-shawled  openings 
fomieil  by  the  tapering  ends  of  the  mov- 
able rails  throw  them  into  tiieir  proper 
positions,  while  the  fixed  outer  rails  pre- 
vent the  cars  from  leaving  the  track.  Sec 
Switch. 

Ralo.  {PyrutccJiny.)  Gold-rain  is  com- 
posed of  small,  equally  8i>:ed  stars,  about 
J  inch  in  diameter :  they  appear  of  a  gold- 
en color  when  burning,  produced  by  lanip- 
l)lin;k  and  flowers  of  zinc  ;  and  as  they  bum 
slowly,  their  effect  in  fallin^^  lurticularly 
in  lai^e  numbers  from  a  considerable  hight, 
is  very  beautiful.  . 

Run-oham'bcr.  {Metallurgy.)  In 
the  extraction  of  copper,  a  compartment 
into  which  spray  is  injected,  and  through 
which  the  smoke  is  compelled  to  poEs,  to 
removij  poisonous  vapors.  Proposed  by 
Sir  Humphry  Davy,  See  also  Whelpley 
and  Storer's  patent,  1864. 

Rain-gage.  An  instrument  for  measuring  the 
amountof  raiu  that  falls  onagiven  surface.  Also  called 
an  Ombrometer,  Udometer,  Pluvitmeler.  In  Fig.  4146, 
^  is  a  simple  device  for  this  purpose.  It  comprises 
merely  a  copjwr  funnel  5  to  7  inciies  in  diameter,  in- 
serted in  the  neck  of  a  bottle  placed  on  a  stand  and 
protected  from  the  sun's  rays,  to  prevent  evapora- 
tion. The  rain  collected  in  the  bottle  is  measured 
in  a  gloss  jar  having  the  area  of  the  funnel,  and 
graduated  so  that  a  rainfall  of  iV  inch  collected  by 
the  funnel  is  measured  by  1  inch  on  the  side  of  the 
vessel.  The  stand  should  be  placed  at  a  sufficient 
distance  from  any  buildings,  etc. ,  to  pre%'ent  their 
affecting  the  amount  falling  into  the  funneL 
B  consists  of  a  copper  cylinder,  6  to  7  inches  in 
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diameter  and  2^  feet  long,  in  which  is  a  float  of  near- 
ly the  same  area  o-s  the  cylinder,  but  rising  and  fidl- 
ing  freely  therein.  It  carries  a  graduated  rod,  which 
ria^s  npivard  as  rain  accumulates  in  the  cylinder,  in- 
dicating the  fall  in  inches  and  decimals.  Snow  and 
hail  are  melted,  to  ascertain  the  amount  of  water 
which  they  form,  the  first  Iteing. pressed  down  in 
the  aage-funnel  as  it  fills,  if  necessary. 

The  Smithsonian  rain-gage  C  is  of  brass,  and  has 
a  wooden  cylinder,  which  is  inserted  permanently  in 
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the  grouniJ  for  the  iiroteution  and  rendy  adhmtment 
of  the  instrument.  It  haa  a  graduated  scale,  which 
reads  to  lOthn  and  lOOtha  of  an  inch. 

The  acale  may  be  dipped  into  it,  or  mrty  be  made 
to  float,  so  as  to  be  raided  as  the  water  accumulates, 
exposing  the  graduations  on  the  rising  rod. 

8titl  another  gage  D  consists  of  a  large  and  a 
smaller  tube  connected  at  bottom,  the  smaller  tube 
haviag  of  the  sectional  area  of  the  mouth  of  the 
larger  one. 

The  smaller  tube  is  graduated,  and  1  inch  of  rise 
is  equal  to      uf  an  iuch  fall  of  rain. 

The  tube  iihould  be  8  inches  lou^  and  2  inches  in 
diameter,  connected  with  a  tube  ^  mch  in  diameter, 
and  with  a  funnel  on  the  larger,  to  ^ve  it  the  pro- 
portions stated. 

The  self-recording  rain-gagn  (Fig.  4146),  a  very 
delicate  and  accurate  instrument,  was  invented  by 
Mr.  Robert  Beckley,  of  the  Kew  Observatory. 

a  U  >  Ihin  Fut-lroD  box,  about  one  Toot  iqatm,  nnd  harlnK 
a  bln;^  top  to  which  the  funnel  b  \%  nttac^hed  ;  t&e  upper  lur- 
face  of  this  has  an  «r«a  of  Juit  100  aquare  loche*.  A  pipe,  bar- 
lug  a  (tnlnec  at  in  tower  otUIm,  l«Mb  from  tha  funnel  to  a 

copper  receUer.c 
"B  aupported    by  a 

hollow  cj^llaJer  d 
HoKtlng  In  mercury 
contained  in  Um 
annular  cklera  e. 
'A*  WBlnenten  the 
rarelTer.  the  float  tl 
doucodi  In  tbe 
mercury,  Iti  area 
relatlTcly  to  that  ol 
the  cyllntler  being 
•0  proportioned 
that  It  deecenda 
nnlformly  with  the 
adnilMlon  of  equal 
quantities  of  wa- 
ter inio  the  ro- 
celrer  e.  When 
the  loTel  of  the 
water  riaea  ai  high 
M  tbe  top  of  the 
■IphoD  /,  thli  be- 
gins to  operate, 
rapidly  emptying 
the  reoelTer,  which 
then  ii«ea  and  aa- 
fumea  It4  original 
pofltlon.  As  the 
racelTer  contaloa 
Jiut2&  cubic  laches, 
thli  occur*  when- 
eTer  1  Inch  of  rain 
baa  lUleD. 

Tile  siphon  f  U 
contracted  and  ilat- 
toned  at  lu  upper 
portion,  ^o  that  the 
water  continues  to 
Tbe  In  its  ihorter 
leg  until  a  suDl- 
clent  bpad  of  witcr 
haa  accumulated 
abofe  it  to  oTcr- 
come  the  capillary 
attrac  tlon,whenthe 
flow  down  the  lon- 
ger commence* 
BDd  continues  un- 
til all  the  vater  in 
the  reterroirls  dis- 
charged Several 
■mall  irregular  ap- 
ertures at  tbe  lower 
part  of  the  siphon 
admit  air  and  prerent  any  water  being  retained  by  capillary 
attraction.  The  long  leg  of  tbe  *lptaon ,  after  issuing  from  tbe 
receiTer,  phases  through  a  brass  tube  guided  by  rollers  through 
the  central  part  of  the  mercury  cistern ,  so  as  to  keep  float  and 
rece<*er  perfectly  vertical  and  central.  A  thin  layer  of  fluid 
glycerine  oTer  the  surface  of  tbe  mercury  pnTents  oildatlon, 
and  also  acts  as  a  lubricant. 

A  spring  ^  attached  to  the  cover  A  at  the  float  rcceli'es  at  its 
upper  extremity  a  pencil  i  which  prmMS  against  a  cylinder  jk  of 
white  glaied  earthenware,  rotal^  by  ctock-worK  mechanism, 
shown  at  I.  Tbe  cylinder  (Its  easily  on  the  spindle  m,  so  u  to 
b«  removable  and  adjustable,  and  It*  circumlierance  to  divided 
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by  Totkal  Unas  Into  twenty-tbur  ipaca.    When  tbe  neon!  of 
the  day  Is  coDiptete,  it  la  replaced  by  another,  and  tbe  pencil- 
marki  made  on  lea  surface  as  the  reMrrdr  dearends  are  washed 
oR.    The  clock  ;  l»  contained  in  a bennetkally  closnl  caee.  hav- 
ing mercurial  stuHng-boiee  at  h.  In  which  the  vertical  spindle 
revolveai,  by  a  revetnal  of  whoM  nMvement  tbe  wloding  is  ef- 
fected, and  at  u,  through  which  the  pendulum  1*  rvt  in  ii;otlon. 
Thto  movement  is  effected  by  turning  tbe  milled  head  p  rotating 
;  two  bevel-wbeeli  Impartlug  motion  to  a  foiail  arm  7,  wtakb, 
presidng  againit  the  pendulum-rod,  forrea  it  out  of  a  vcrtlral 
position.    When  preMura  Is  removed  from  the  milled  bead,  tbe 
,  am  hlls  back  to  Its  original  position,  permitting  tbe  peodulnm 
[  to  oscillate  freely.    Tbe  clock-work  mechanism  employed  may 
;  of  course  be  adapted  to  run  any  number  of  days  deaired. 

Crossley's  raiu-gnge  is  an  adaptation  of  his  liquid 
meter,  the  parts  being  inclosed  in  a  box  and  having 
a  vibrating  bucket  wnose  pulsations  are  recorded  by 
R  train  of  gearing  and  an  index-flnger  on  a  dial. 

The  rain-gage  of  the  late  Professor  Coffin  was  an 
inverted  cone,  having  a  horizontal  surface  of  1/2,8 
sfjuare  inches  ;  the  rain  falling  into  it  passed  dovu, 
through  an  orifice  so  small  that  no  apjireciable 
evaporation  could  occur,  into  a  close-titting  can. 
One  inch  of  rain  in  depth  would,  therefore,  make 
of  s  cubic  foot  when  collected,  the  weight  of  which 
is  100  ounces.  Each  ounce  that  the  can  contained 
after  a  storm,  consequently,  represented  of  an 
inch  In  perpendicular  fall.  The  amount  necrssary 
to  merely  moisten  the  funnel  without  precipitation 
into  the  can  was  easily  determined  aa  a  constant. 

Roiialds's  rain  and  evaporation  gage  has  a  fioat  in 
a  central  covered  vessel,  which,  by  means  of  a  silken 
cord  passing  over  a  pulley,  turns  sn  index  indicating 
the  amount  of  min  received  in  an  exterior  uncovered 
vessel  connnnnicating  with  the  first,  and  having  an 
area  of  one  square  loot,  in  case  auy  has  fallen  be- 
tween two  observations,  diminished  by  the  amonnt 
which  has  evaporated  ;  if  no  rain  has  fallen,  the 
amount  of  evaporation  only  is  indicated,  the  index 
turning  in  the  opposite  direction. 

The  amount  oT  rain  Ihlling  annnally  Is  nry  UDequally  dis- 
tributed over  the  earth's  lurbce,  depending  on  many  eandi- 
tions.  The  direction  of  the  n  iud,  Its  permanet'ce,  trmperatun, 
tbe  condition  and  elevation  of  the  surlare  over  nhlch  it  puces, 
all  exert  an  Important  iDfluen<'e. 

High  moun Iain-ranges  Intercept  a  large  proportion.  In  some 
caree  nearly  all,  of  the  aqueous  vspor  vilh  which  the  atntoa- 
pbcro  becomes  charged  during  Its  part-age  ok  r  tbe  tm,  tbe 
courcc  whence  the  great  supply  of  moUtnra  Is  derived,  and 
caure  It  to  le  deposited  on  their  wlndwaid  sides,  while  lho*e  to 
leeward  re<  elve  little  or  none. 

Thus  the  trade-wind  districts  of  tbe  weft  coast  of  ?onth 
Anicrira  ara  ralnteM,  the  inoirttirv  bmugbl  Item  tbe  Atlantic^ 
by  these  winds  being  in  part  Jipcbarged  upon  the  eastvrn  plain* 
of  that  continent  bcfora  rearhing  the  Ande*,  which  Interrept 
the  tcmainder.  rroiimlly  to  tbe  rea,  when  tbe  prevailing 
winds  anr  from  that  dln.-clion,  slso  greatly  increasea  the  mean 
ninUl.  In  Ireland  sod  the  Wcft  of  Kngland  a  larger  quantity 
blls  than  In  Central  stid  bsteni  England ;  the  aniount  at  Liv- 
erpool exceeding  that  of  London  by  about  one  half,  while  at 
Beathwaite,  liorTowdale,ln  Cumlxrland,  the  annual  fUl  nvcties 
the,  for  that  latitude,  eitraordinnrj-  amount  of  1*1^  inche*: 
this  Is,  bowcvrr,  principally  due  to  the  high  ranges  of  hills 
eastward  of  this  place. 

At  Sitka,  Alaska,  and  Boigen,  Norway,  where  both  tbecc 
conditions  of  proximity  to  the  ocean  and  llie  viclDity  of  high 
mountains  to  leeward  are  lb  1 11  lied,  the  annual  ftll  is  respectively 
87.9  and  BS.6  inrhes,  while  at  Stockholm  It  Is  20.4,  and  at  St. 
Petersburg  17  S  inrhea. 

The  whole  western  icaroast  of  America,  north  of  latitude  41% 
is  fWim  this  causu  characterized  by  an  annual  Ikll  eireedlng  w 
Inches,  diminishing  to  i  of  that  amount  and  leas  eastward  of 
tbe  mountains. 

Intensely  heated  plains,  by  rlcTatlng  the  temperature  of  the 
winds  passing  over  them,  even  though  saturated  with  npor  on 
tbelr  arriral,  tend  to  prevent  preclpltatton.  Thua  the  dewt 
of  Sahara,  EgjP'i  Arabia,  Southern  Persia,  and  the  great  desert 
of  Gobi  In  Central  Asia,  constitute  a  rainlem  tract  embracing 
a  considerable  portion  of  the  earth's  circumference.  Tbe  table- 
lands of  Thibet  and  Mexico,  parts  of  California,  and  the  neat 
North  American  desert  are  also  either  entirely  or  ctmparaavelj 
lalnleaa. 

Local  causes  frequently  determine  tbe  amount  of  nln  whicb 
may  lUt  in  a  short  time  at  a  given  spot.  ThU  not  unft«- 
quently  amounts  to  a  large  fraction  of  tbe  annual  precipita- 
tion. At  London,  on  tbe  27th  of  November,  1M6,  (ik  Incbaa, 
more  than  i  of  the  total  annua)  amount,  fcll  within  24  bonrs- 

At  Joyense,  in  tbe  department  of  tbe  Aideche,  Fiance,  31  ITS 
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ItwbM  hftTe  bMd  known  to  bll  In  22  taoan  1  fttOmoft,S0lncha* 
la  24  houn ;  knd  at  OlbnIUr,  83  Incbei  In  26  boun,—  the  latter 
eqtuUog  tiM  touU  jwly  GUI  In  Englaiul  and  In  Che  Norttiera 
United  dtatea.  ■ 

At  San  Dtago,  CaUforaia,  but  b  Inche*  fidl  la  the  cooim  of 
ttianar.  Grau  Tallej,  In  the  nma  State,  has  an  annual  lUI 
of  60  (Dchea. 

The  troplcx,  as  being  the  great  louiee  fbr  eappljlng  the  at- 
moephere  irfth  aqueoua  vapor  bj  erapoiatloa,  natnrally  coo- 
■titute  the  kiwC  area  of  pKcipltation,  though,  owing  to  other 
cauaee  modiQring  the  normal  distribution  of  nJn,  the  a|enf|e 
tropiaal  &11  may  OMndonally  be  largely  raeeeded  In  mne  ez- 
tra-tropieal  ptaeet.  tor  Imtaac*,  on  the  Padfle  ctmMt  of  Pata- 
|MiU,UHtiida60*e6"  8.,lMlnchM  bKTCbaeBknown  toUlin 


I  flterlllty  to  thia  cauw ;  while  It  la  etated  that,  In  Central  Amer- 
'  In.  lakes  ritualed  In  tracts  formerlr  cleared  by  the  Spaniard*, 
I  which  had  dinilaiahed  In  volume,  have  again  become  fail  od 
I  account  of  the  Inenaaed  mInUl  due  to  encioaehment  of 
,  table  fbnni  on  thU  clcued  land. 

It  it  also  stated  that  the  amount  of  arable  land  in  Egypt  hai 
been  Increaaod  la  recent  times  by  planting  palms  and  othv 
traee  in  desert  and  unfertile  places.   The  origin  of  eome  of  tlM 
,  oaaea  la  the  great  Sahara  doHrt  is  attributed  to  the  sanw 


Atneni.I.«OM,814  Inches  feU  in  fbar  montha  of  1838 ;  30 
Inoliea  of  wlikh  fldl  In  two  day*. 

The  averaga  annu&l  ralnfttll  of  Bengal  Is  SOO  iitebtf ;  on  the 
Shore  Ohant,  above  Bombay,  220  tnchee  ft«quently  bll  In  fbur 
months. 

TlMgnaleit  knows  nlnlUl  is  the  world  oeenrs  In  soma  parts 
tflndfi. 

At  Mahabalecboar,  oo  tbo  western  slope  of  the  Ghattte,  4,461 
IM  above  the  sea,  the  aTaraga  yeariy  ftll  during  a  psriod  of 
fbity  ptn  MM  275  Inehei. 

At  Oberr^ooiile,  at  the  samealeratlon.on  the  Gtarrow  Honi^ 
tains  to  the  south  of  the  ratle;  of  the  Brahmaputra,  the  an* 
noal  rainfiill  Is  550  Inehes,  which  b  abrat  equal  to  the  ralnfitU 
of  a  century  at  Alexandria,  Bgypt.  This  was  even  ezeaeded  in 
the  experieoee  of  the  naturalist  Hooker,  who  observed  In  some 
o(  the  nUers  of  the  IIlQtalaya  a  ttU  of  4T0  Inches  In  seven 
moatbs,  a&il  83  inches  on  one  occasion  in  four  hours,  equal  to 
the  avete^B  annual  ralnhll  in  France.  This  wu  at  Khaeta, 
where.aceonllng  toHr.  Yule,  In  the  month  of  August,  1841, 
there  Ml  264  Inches,  or  22  feet ;  80  Inehes  felUng  dal|7  during 
Are  successive  days.  This  U  attributable  to  the  abrnptDeas  of 
the  mountains  which  face  the  Bay  of  Bengal,  fhim  wluch  they 
are  separated  by  200  miles  of  Jheela  and  Sundsrbnnds, 

This  tall  is  verj  local :  at  SUhet,  not  thirty  milM  hrtbcr 
Mrath,  It  Is  under  100  Inches;  at  Qowabatty,  north  of  the 
Khasla,  in  A  warn,  it  is  atrant  80 ;  and  even  on  the  hills,  twenty 
Mllei  Inland  (Mm  Chum  Itself,  the  Ml  ta  reduced  to  200- 

Daring  tbe  rainy  season,  from  April  to  November,  as  much 
as  10  or  IS  inehai  of  rdn  fiUls  In  a  day  In  Burmab  and  Slam. 

The  euoraoiu  rslnfiUl  of  Khasia  would,  however,  seem  to  be 
equaled  In  Cayenne,  where  Admiral  BooMin  reports  12  feet 
6b61nehee  having  lUlen  between  the  Ist  and  24th  of  Februujr, 
18K0.  AtCumana,  In  Venesoela,  on  Uie  same  coast,  the  annual 
wnonnt  U  but  B  Incbee. 

Latitude  exerts  a  great  effect  oDndulkll,theamonntof  rapor 
suspended  in  the  atmosphere  decreartmr  lifUlj  as  we  approach 
the  poles,  though,  owing  to  Its  bdi^  ^uioliBMsd  more  equally 
tiiroughoat  the  year,  the  number  ot  rainy  daji  Is  generally 
greater  than  in  lower  latitudes. 

There  are  six  maiimum  points  of  ralofkU  In  Europe,  esti- 
mated In  rainy  days,  not  qoantltv,— Norway,  Scotland,  8.  Vf. 
Ireland  and  Baglaud,  Portugal,  N.  B.  Spidn,  liomlwniljr. 

In  Ireland  it  rains  208  da^  in  the  year. 

In  England  it  rains  150  dim  In  the  year. 

In  Kaaan  It  rains  90  days  In  the  year. 

In  Siberia  It  rains  60  day*  In  the  ywr. 

On  the  Dofrafiddji  of  Norway  it  runs  and  mists  nearly  con- 
tinually an  aggregate  of  83  liuhes  per  annum ;  about  equal  to 
Bombay,  Ilavana,  Sierra  Leone.  * 

Humboldt  estimate:*  the  arerags  ralnhU  at  the  equator,  96 
inches;  at  latitude  19°,  80  Inches;  at  laUtnde  40',  20  Inches; 
at  Utitudfl  80°,  IT  Inches. 

According  to  ProfbiMr  Thonuon,  tbe  average  number  of 
days  on  whfeh  rain  £dl«  is,  between  latitudes  12*  and  48=*  north, 
78;  between  latitudes  43'  and  W  north,  108,  between  lati- 
tudes 60"  and  60°  north.  161.  Local  circumstances,  however, 
largely  in  lerfim  with  this;  at  Rome,  fi>r  inBtaDoe,tbeieare  bat 
64  day*  of  rain  In  the  year,  and  at  Padua  120, 

London  has  220  dry  days  In  the  year,  and  Dublin  but  IBO. 
Thennmber  of  days  ofheavy  rain  Is  nearly  the  same  at  both 
places,  —  from  16  to  82  annually. 

Dr.  Ileberden  fbnnd  that  on  top  of  Westminster  Abbey,  from 
July,  1766,  to  July ,  1767,  bat  12.099  InchM  ot  rain  fell ;  on  top 
of  a  lower  building  near  by,  18189  Inchee;  and  at  the  ground, 
22.608  laches. 

At  Tork,  as  ttotermined  by  Phillips  In  18S4  -85,  the  amount 
at  an  elevation  of  218  feet  was  14.968  inches ;  44  feet,  19,862 
inehes ;  at  the  ground,  26.706  Inches. 

At  the  Parix  Obwrvatorr  the  relative  amounto  hlllDg  thne 
meters  from  the  surface  of  tbe  earth.and  a  staUon  tuen^-eeveo 
meters  above  this,  wen  as  l.llB  to  i. 

The  effect  produced  on  the  annual  nlufall  of  a  country  by 
clearing  It  of  Its  forests  Is  a  snl^ect  whlcb  of  late  years  has  re- 
c^vod,  as  it  deserves,  a  great  shaie  of  attention.  Sir  John 
HoTschel,  Lyell,  and  the  most  eminent  authorities  In  meteorol- 
ogy generally  eoncur  in  the  opinion  that  the  tendency  of  cut- 
Ung  down  the  wood*  is  to  cause  an  absolute  diminution  of  the 
rainfkli,  The  plains  of  Babylonia,  once  so  fertile,  now  an  arid 
desert;  the  elevated  plateaus  of  Central  Spain,  which  In  the 
time  of  the  Romans  yielded  abundant  harvests,  uid  now  afford 
but  a  scanty  substotence  toahe^,  — mpwn  to  owo  their  prwsnt 


However  tbe  absolute  yearly  nlnlUl  may  be  aflrcted  in  this 
my,  —  our  data  do  not  extend  over  a  spece  of  time  extending 
'  back  sufflcientiv  ikr  to  poaiUvely  detnmineJf  there  has  been  an 
Important  diminution  in  its  amount  cince  tbe  rettlement  of 
this  country, — than  can  be  no  question  but  the  deprivation 
,  Its  woody  covering  tends  to  promote  evspontion  (hmi  the  soil, 
I  nndering  It  arid  and  sterile  and  causing  the  felling  rain,  which 
\  would  otherwise  slowly  percolate  through  It,  to  run  qulciilj  olf, 
carrying  with  It  the  lighter  and  mon  fertillilog  particles  to  tfao 
water-courses  bv  which  they  an  ultimately  cooTeyed  to  tba  sea. 

This  also  tends  to  impair  the  permanency  of  flow  of  streams, 
as  tbe  water  which  would  accumulate  and  lt«  gradually  dis- 
charged by  iMani  of  springs,  tending  to  moderate  the  cxtnmea 
of  high  and  low  water,  How*  off  at  once,  causing  floods,  imme- 
diately succeeded  by  Intervals  of  extrane  low  water. 

Some  obaerven  Inrist  that  this  result  has  already  been  de- 
veloped In  many  tributaries  of  the  Ohio ;  then  down  wbleh 
in  ue  memory  of  man  heavily  laden  arks  or  flat-boats  wen 
floated  to  a  maricet  being  now  entirely  unnavlgable. 

The  transitory  character  of  the  floods  in  tbe  weatem  tribn- 
taries  of  the  Hissonri,  notably  'bo  Platte Rlver.aBbrd  conflrm^ 
tion  of  tbe  feet  that  Inland  navtpUoo,  as  well  aa  agrionltnn, 
depends  largely  on  a  sufllcient  growth  of  timber,  which  eas 
alone  maintain  those  conditions  of  tvtpontlon  and  dlechuga 
of  mcistupe  which  an  most  fhv<wable  lo  tbe  snpport  of  man. 

Tbe  fbllowlng  table  gives  the  avenge  annnal  nlnfell.  In 
Inelwt,  for  a  Dumber  of  places  on  tbe  globe.  The  flgurei  Sir 
the  United  States  an  derived  fh)m  the  table*  prepared  Ibr  tbe 
Bmltbsoclan  Inttltutioa  by  0.  A.  Echott,  Biq. :  — 


Brunswick,  He. . :  44.68 

Hanover,  N.  H   40  8S 

Burilng:ton,Tt   84.16 

New  Bedfbrd.Maa*.....  41.42 

Providence,  R.  1  41JS4 

Fort  Columbus,  M.  J. 

Harbor  4&24 

Penn  Van,  N.  Y  2B.4a 

Bulfelo,N.T   88-84 

Newark, N.J  44.85 

PblladelpbU,  Pa.  44.05 

PitteboTgh,  Pa.   87.09 

Washington,  D.  G  87.63 

Baltlman,  Hd.  (Fort 

HcUeniT>   4110 

Portrees  Monroe,  Ta.. ..  47.<.4 
White  Saiphnr  Bpilngt, 

Va  ^7....:.  87-64 

Qaston,  N.  C  48.40 

Chariestou,  S.  C.  48.68 

Savannah,  Qa.  48.88 

Key  West,  Pla.  86  28 

Fort  Hyers,  Fla  66.66 

Ht.TenionATWiMa,Ala.  66.14 

Huntavllle,  Ala.  64.88 

Natcba.HIsi   68.66 

New  Orleans, U........  61.06 

Baton  BoQge,  I'   60.16 

Fort  Brown,  Texas  83.44 

Fort  BUM,  Texas   9.66 

Fort  Smith,  Ark  40 


Ullwankee,  Wis.  80.40 

Port  SnelUng,  Hlnn.. ..  26.11 

Muscatine,  Iowa   42  88 

St.  Louis,  Ho   43.18 

FortOibsmi,lnd  Ter,..  86.87 
Fort  TowsoD,  Ind.  Tn..  61.06 
Fort  Leavenworth,  Kan-  81.74 

^rt  Kearney,  Neb  26.26 

Fort  Randall,  pak   16.61 

Fort  lAiamle,  Wyoming  16-16 
Fort  Uassachusetu,  Col.  17.06 

FortOarlaod,  Col   6.11 

Fort  Craig,  New  Mexico  11.67 
Fort  Many,  New  Mexico  16.66 
FortDellance,Ariiona..  14.21 

Salt  Uke,  Utah  28.86 

Fort  Bridger,  Utah   6.13 

Sacramento,  Gal   19.66 

San  Francisco,  Ual   31.69 

San  Dlrgo,  Cnf   9.16 

Meadow  Valley,  Cal   blXa 

Dalles,  Oregon   21  74 

Fort  Uoskins,  Offkod..  .  06.71 
Fort  Taocouver,  Wa*h- 

tagton  Territory   88.84 

Fort  Colvltle.  Wash.  Ter.  9.88 
Neab  Bay,  Wash.  TCT..  .128.86 

Sitka,  Alaska   S3  89 

Vera  Unut,  Mexico.  188.20 

Cordova,  Hexica  112.08 

Bermuda   66.84 


Waahtngtou,  AA   64.60  '  San  Domlogu  107.6 

Havana,  Cuba.   91.3 

Bio  Janeiro,  Braxfl  69.2 

Maranham  277 .00 

C«y*nna  116.00 

Toronto,  Canada.  86.17 

8t.Jobu,NevrfonndIai)d  68,80 
St.  JfrfiD,  M.  B  61.12 


Springdale.Ky   48.68 

Marietta,  Ohio   42.70 

CleveUnd,  Ohio  87.61 

Detroit.  Alich  80.06 

Uacklnae,  HIch  28.96 

Rlcbnumd,  Ind.   48.32 

Peoria,  111.  41.36 

To  these  may  be  added  the  fbUowhjf  flgurea  et  foreign  raln- 
ftD:  — 


London,  England   24.4 

livwpool,  England  84  5 

Hanchntcr,  Engbtnd . . .  86.2 

Bath,  England  SO.O 

Truro,  England   44.0 

Cambridge,  England  24.9 

York.Eushmd  33 

Borrowdale,  England . .  .141.64 

Dublin,  Inland   29.1 

Cork,  Inland  40.3 

Umerick,  Inland  86 

Armagh,  Inland   86.12 

AberfeeD,  Scotland.....  23.87 

Qlaflgow,  Scotland   21.88 

fiei|en,  Norway  88l61 


Slockbotm  20.4 

Copenbagsn.   1885 

Berlin  28.66 

Mannheim  SB.47 

Prague  14.1 

Cracow   18-3 

Bruasel*  28.06 

Paris   22  64 

Oeoeva   81.07 

Uilao   88.01 

Rome  80.86 

Naples   29.64 

Marseilles  \  23.4 

Ukbon   27.1 

Ccdmbra  Port  118.8 
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BordeMX  84  00 

AJ^n  86.99 

8t  PetenbOTg   17.3 

SlmpHcropol,  Crimea  14.6S 

Kut4u*  (i^  sboreofBlMk 

8e«)   68.44 

Bakou(S  ofCwplan)...  13.38 
IfkktheriDburg.UralMU.  14.76 
Bmrnaoul,  aiberia.   11.80 


PMb,  China  36.93 

Cuton,  Chin>  69^ 

Slugnpore,  Ualju«ft   97 

Sierra  L«oiie,  AMo....  86.3 
Uttraj  Mull&y,  Id<U>...  .26T.a 

Hadiu.lndiA  44.8 

Calcutta,  IndlA.   76.4 

Gbempoonjee,  India — 692 
KhMia,  IndlH  610 


R2dBed  Up-on'.  {Shipbuitdiwj.)  Having  the 
upper  works  hightpned  ;  the  opposite  of  razeed, 

Rals'er.  (Carpentry.)  The  front  of  a  ste^.  The 
elevation  of  a  step.  A  riaer.  The  flat  portion  of  a 
Btep  is  the  tread. 

RalB'ing.  1. 
(Metal-working.) 
The  ]irocese  of 
forming  circular 
work  or  emboss- 
ing in  sheet-metal 
by  striking  up  or 
raising  from  the 
interior  surface. 

In  the  case  of 
circular  works,  as 
candlesticks,  tea- 
pots, and  other 
vessels  and  their 
covers,  this  is  gen- 
erally effected  by 
x/rinning  in  the 
lathe. 

In  other  coses 
hammering  is  re- 
sorted to,  the 
metal  being  raised 
nud  the  desired 
form  imparted  by 
successive  blows 
while  the  plate  is 
placed  on  an  an- 
vil or  former,  care  being  taken  to  preserve  as  nearly 
as  possible,  a  uniform  thicknes.<!  throughout 

Where  large  numbers  of  the  same  pattern  are  to 
be  made,  stamps  and  dies  aa*  usually  employed.  See 
Kmdo8»ino;  Spinnino  ;  Stamping. 

2.  (Printing.)  Placing  scraps  of  paper  on  the 
tympan  so  as  to  increase  the  pressure  at  a  particular 
point,  to  canse  the  ink  to  adhere  more  fully  and  give 
a  dark  impression  at  that  point.  Practiced  with 
woodcuts.    Also  called  underlaying, 

3.  {Lcather-manu/acliire.)  The  operation  of  swell- 
ing the  pores  of  leather  by  steeping  in  'dilute  acid, 
in  order  to  enable  the  tanning  liquor  to  penetrate 
more  ea^tily. 

Rals'ls^-boaxd.  (Leather-working.)  A  Ami- 
gated  board  which  is  rubbed  upon  leather  after  it 
has  been  tanned,  shaved,  daubed,  and  diietl,  in  or- 
der to  raise  the  grain.    A  crippler. 

Raifl'ing-glg;.  (Cloth-manufacture.)  A  mnehine 
for  raising  a  uiip  on  cloth.  A  gig-micltine. 
RalB'ing-luun'mer.  (Afdal-working.)  A  long- 
headed hammer  with  a  round- 
ed face,  nsed  by  silver  and 
copper  smiths  to  convert  a 
sheet  of  metal  into  a  bowl- 
shape. 

RaiB'ing-knife.  (Cooper- 
ing.)   A  knife  employed  by 
coopers  in  setting  up  the  staves 
"  in  tomi  for  a  ca-sk. 

Raia'ing-plate.  (Cktrpen- 
try.)    That  platf  of  a  frame 
which  rests  on   the  vertical 
timbeTS  and  supports  the  heels  of  the  rafters. 


Rala'lng  Sank'en  Ves'Mla.  (Ifydraulic  Engi- 
juering.)  Among  the  vai'ious  devices  for  this  pur- 
pose may  be  cited  :  — 

1.  The  camel  or  eaiwn  submerged  and  chained 
to  the  vessel  ;  the  water  in  the  caisson  displaced  by 
air,  either  by  pumping  out  the  water  or  forcing  in 
the  air  ;  the  fiotative  power  of  the  caisson  thus 
lightened  lifting  the  vessel  to  the  surface.  The 
camM  has  long  been  MneA  in  Holland  for  Hoating 
vessels  over  the  Itars  of  rivers.  The  invention  is 
credited  to  Bakker  of  Ainsterdani,  about  lfi88,  the 
year  that  the  great  Prince  of  Orange  came  over  to 
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England  and  saperseded  the  last  of  the  Stuart  kings. 
The  catnel  consists  of  twin  hollow  vessels,  so  ar- 
ranged that  tlipy  can  be  applied  on  either  side  of  the 
fihip's  hull.  They  ore  inaoe  water-tight,  and  on  the 
deck  of  each  windlasses  are  attached,  by  which  ropes 
pas-sed  under  the  keel  of  the  vessel  are  workeal. 
Each  hair  of  the  camel  is  allowed  to  fill  with  water, 
which  sinks  with  the  weight,  and  when  the  ropes 
are  adjusted  the  water  is-i)umpeil  out,  and  the  buoy- 
ancy of  the  hollow  veanels  lifts  the  ship  out  of  its 
bed  at  the  bottom  nf  the  stream. 

The  largest  men-of-war  were  tluis  lifted  over  the 
shoals  of  the  Zuyder-Z<?e,  The  camel  has  been  used 
in  many  other  places  since. 

A  mollified  form  cons^ists  of  caissons  or  large  bar- 
rels submerged  and  attached  by  slings  to  the  vessel. 

Captain  Austin's  ]ilan  differs  from  those  described 
in  having  large  inflatable  canvas  bags  h  h  h  h,  ren- 
derp<t  water  and  air  proof  by  caoutchoucand  strength- 
ened by  envelopes  of  netting.  These  are  brought 
into  position  against  the  vessel  by  slinging  the  chains 
to  which  they  are  attached  around  the  iinll.  Two 
tugR,  taking  the  ends  of  a  chaiu  <r,  sweep  the  bottom 
wheiT  the  vessel  lies  until  the  bight  encounters  the 
vos-scl.  Buoys  attached  to  the  chaiu  at  intervals 
s'low  bv  their  position  on  the  surface  of  the  water 
the  lay  of  the  vessel.  Another  chain  a'  is  now 
swept  around  the  other  end  of  the  vessel,  and  rings  c 
on  the  ends  are  passed  over  the  ends  of  the  chain  a. 
A  stopper  g  is  sent  down  the  chain  a  to  prevent  tlie 
ring  slipping  back.  Another  bag  /  is  then  sent 
down  the  chain  a,  the  same  being  on  each  side  of 
the  vessel,  and  is  secured  by  a  stopper  d.  All  being 
ready,  the  bags  AAA  A/  are  inflated  by  air  driven 
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in  by  pumps  through  the  pipea  t  i,  which  reach  to 
the  suiface,  and  tofl  vessel  floats,  as  seen  in  the 
figure.  Tbfl  bags  are  secured  to  the  main  chains  by 
smaller  ones. 

Colonel  Oowui  tried  this  plan  in  1851  in  an  at- 
teni|it  to  ruse  the  wreck  of  the  United  States  steamer 
"Husouri,"  burned  and  sunk  in  the  Bay  of  Gibral- 
tar in  184^.  He  found  it  ineffectual  ;  the  difticulty 
being,  in  this  cose,  the  bursting  of  the  bags.  He 
tried  them  again  at  Sevastopol  with  the  same  result. 
He  lemoved  the  wreck  at  Gibraltar  Koads  by  blow- 
ins  it  to  piecoB  by  the  exniosiou  of  loaded  cast-iron 
cylinders  inserted  beneata  the  vessel.  The  charges 
were  ignited  by  electricity,  and  the  portions  of  the 
wreck  removed  piecemeal, 

2.  Another  mode  is  by  slinging  a  vessel  to  light- 
ers, which  are  raised  /by  the  tide,  and  the  vessel 
transported  to  shoaler  waters.  The  slings  are  sliort- 
ened  during  the  next  tide,  lind  the  process  repeated. 

One  of  the  earliest  accounts  of  raising  sunken  ves- 
sels is  that  given  of  the  raising  of  the  "  Mary  Rose," 
by  Edward  Bedall  of  Hottton,  Colony  of  Hassachu- 
setts,  1642.  She  had  been  sunk  in  the  previous 
year,  and  the  diving-bsU  seems  to  have  been  used  in 
adjustin;;  the  slings  by  which  she  was  raised  and 
transported  to  slioal  water,  where  the  hull,  lading, 
and  guns  were  recovered. 

The  steamer  **  Erie,"  burnt  and  sunk  in  Lake 
Erie  in  1854,  was  raised  by  Colonel  Gowan  by 
means  of  chain  falls  working  from  two  open-trussed 
frames  supported  upon  hulks  on  either  sme. 

TUsnDtI«iDHi,  nn-leracoDtnotwlth  the  Riurian  gorsm- 
mmt  utMWird,  batmen  IflST  uA  IStSI,  ralwd  the  hulls  of  the 
TMiqU  rank  tn  the  hubor  oftlerMtoiwI  duriiu  ttKilage  of  that 
place  bj  the  AIUm.  Thwe  were  man  than  IW  In  number. 

The  attempt  wjs  flnt  made  to  Itft  them  enHrely  b7  meeoi  of 
Ooathif  cusMUS  or  dodis  on  eUbnr  side,  comteded  by  chelna 
to  the  hull  of  the  Tcsnl.  It  wu  fbiuid,  boweTer,.  thst.M 
the  vend  nee,  the  docb,  tboogh  final/  awihcmd,  were  drawn 
together  irith  lueh  force  that  they  could  not  be  sep^iiated 
even  when  itMin.tugs  tad  gnnboat*  ^gregating  IflOD  bmM- 
power  were  brought  Into  requlaltloD  for  thla  puipoee. 

A  pump  e&pable  of  raising  nearly  1,000  tons  of  water  per  ; 
mionte  was  tben  employed.  This  removed  the  water  from  the 
tnterior  of  the  hull  much  hater  than  It  could  enter  ttota  with- 
out, the  porta  and  other  openings  hixing  been  prerionsly  ckiaed 
H  ur  aa  poadble,  aod  by  thb, Inconjunotioa  with  the  floating 
eabmui  and  a  ohala  fcetln  lengtb,  baring  linka  of  aome 
8G0  pounds'  w«dght,  tbe  work  waa  aueeenkilljr  acciMipllshed. 

8.  A  third  plan  is  to  ntise  the  wreck  by  direct 
hoisting  power.  An  instance  of  this  is  Bishop's 
floAtiiig-deiTiek,  shown  at  Fig.  1617,  page  688. 

4.  Vafea^a  plnn  for  niifng  sunken  atiipa  conrista  in  flnt  cloe- 
ing  hermetically  the  hatchej,  port-holes,  and  all  other  opeolugi  | 
In  the  deck  or  upper  or  side  parts  of  the  suoken  ship,  and  then 
pumplnr  do-'n  air  to  the  bottom  of  the  ship  through  tubes  In- 
serted either  throogb  tbe  bottom  of  the  ship's  hull,  or  throngfa 
the  deck,  esch  tube  bring  pawed  down  close  to  the  bottom  of 
the  ship.  The  air  thus  Introduced  rlws  by  itself  toward  the 
nnder  tkte  at  the  deck,  and,  not  being  able  to  eaoape,  presses 
the  water  contained  in  the  ship  down  and  out  thnogh  the  hole 
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,  made  by  aeddent  or  through  holea  made  for  the  punxM.  Tbe 
j  Teeael  mil  tliua  be  rendered  buoyant,  and  will  tite  to  tlie  surikce. 

I    RalBln-Med'er.   {Household.)   A  machine  for 
I  taking  the  seeds  from  raisina    The  example  shows 
the  usual  I'onn.    The  laisins  falling  from  tnc  hopper 
e  down  the  spout  /  are  impaled  uiwn  closely  set 
wires  on  tbe  cylinder  by  revolution  against  a  nibber 

■  drum  ;  a  scrai>er  removes  the  seeds  from  the  sur- 

■  face,  and  the  pulp  is  subsequently  drawn  off  tbe 
[  wires  and  collectea.  The  wires  are  set  so  closely  as 
[  to  force  outward  the  seeds  ;  tliese.,  when  removed  by 
i  the  scraper,  fall  into  one  drawer,  while  the  pulp  re- 
;  moved  from  the  wires  by  the  nke  m  falls  into  the 

left-hand  drawer. 

Rake.  {Agriculture.')  An  implement  having  a 
head  provided  with  teeth  and  a  long  handle  project- 
ing from  the  head  in  a  direction  tmnsverae  to  that 
of  the  teeth  and  nearly  perpendicular  to  the  head. 
A  grain-rake  works  better  when  the  teeth  and  han- 
dle are  at  an  an^le  of  about  75°.  The  head  is  put 
on  a  "little  Aoo^it^,"  as  it  is  called. 

VakfA  are  hand  and  hm-ac.  SpeciEc  names  indi- 
cate purpose  or  construction  ;  as,  hay,  stubble,  bar- 
ley, manure,  horse,  tilting,  drag,  etc. 

Hand-rakes  are  of  wood  for  nay  or  grain,  and  of 
metal  for  garden  use. 

The  rake  is  not  represented  in  the  sculptures  or 
raintinm  of  ancient  Egj'pt.  So  says  Wilkinson. 
The  seed  was  covered  by  the  plow,  hoe,  or  by  tramp- 
ing of  goats ;  probably,  also,  by  di-agging  bushes 
over  it. 

The  Roman  hoe  (nuter,  a  scraper),  when  its  blade 
was  divided  to  form  teeth,  was  known  as  riitler-bi- 
dent  or  quadrideaa,'Kic.,  according  to  the  number  of 
prongs.  It  was  tlie  ordinary  -tool  for  stin-ing  the 
ground  when  deep  dij^ng  1^  the  spade  (jwi/a)  waa 
not  required. 

The  hay  or  grain  hand-rake  (n)  in  the  United 
States  is  made  of  wood,  and  the  same  rake  answers 
for  either.  The  material  will  vat7  with  the  place, 
but  the  general  statement  may  be  made  that  the 
handle  and.  head  should  be  of  a  material  strong  in 
pn>portion  to  its  weight,  say  ivd-elm  or  saasafnu ; 


Batm 


and  the  teeth  of  the  strongest  wood  procurable,  say 
hiekoiy.  In  Enf^nd,  willow  is  used  for  the  handle 
and  bMd,  oah  for  tbe  teeth.  The  handle  is  mortiaed 
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into  the  head  and  stayed  by  a  round  rod  passing 
through  the  handle  and  into  the  head,  where  the 
entU  are  split  and  wedged,  or  secured  by  pins. 
b  is  the  Japanese  rake. 

Gntin-mkes  in  Britain  are  made  of  large  size  for 
rakinj;  and  gleaning  the  stubbles  :  the  head  is  4  feet 
long;  the  t«eth  of  iron,  4  inches  long  and  1^  inches 
apai-t. 

One  variety  has  wheels  at  the  end  0  inches  in  di- 
ameter ;  the  rake  of  the  teeth  is  a^jastsble.  It  is 
used  for  grain  or  hay,  and  was  the  precursor  of  our 
more  ambitious  horae-rakes. 

In  Scotland,  a  rake  is  used  with  a  jointed  head  16 
feet  long.  Tlie  handle  has  a  cross-bar,  and  the  im- 
plement is  drawn  by  two  men. 

The  garden-rake  varies  in  size  and  somewhat  in 
the  kind  of  material.    See  d /. 

Cheap  rakes  are  cost  and  made  malleable.  Others 
have  wrought-iron  heads  and  wrought  pins  riveted 
thereinto.  Some  are  light  and  effective,  being  made 
of  steel. 

A  small  hand-tool  (e)  for  working  among  flowers 
is  made  to  combine  a  hoe-blade  and  a  rake  on  respec- 
tive sides  of  the  insertion  of  the  handle. 

A  rake  (c)  to.take  off  the  heads  of  Howers  in  pas- 
tures or  on  lawns  consists  of  blades  instead  of  teeth. 
The  sharp  edges  cut  off  the  flowers,  which  fell  over 
the  head  of  the  rake  as  it  is  dragged  along.  Daisies 
are  considered  a  great  eyesore  on  English  lawns,  and 
dandelions  by  the  neat  ^rdeners  of  our  own  country. 

This  rake  is  in  principle  like  the  clover-header'  '^f 
the  nineteenth  century  and  the  wheat-harvester  ol 
Qanl,  which  gathered  the  crops  of  that  fertile  Ued 
in  the  first  to  the  fifth  centunes  a.  d. 

Fig.  4151  has  a  rake  A  and  hoe  B  pivoted  <m 
BhaDK  C  i  either  of  these  may  be  turned  down  «i 


Eamd  or  dcklo-fomwd,  sn  mneh  ■trougvr  than  <  
,  Mid  the  haj  and  gnin  work  round  tbam  modi  man 
,  ;  the  bar  nmoltig  under  ths  teeth,  and  bj  which  tbej 
an  rauad,  la  ao  anangcd  that  tba  teeth  do  not,  aa  la  otibar 
takee,  reet  opon  It,  but  allow*  then  to  drop  Into  anjlMyiowi  of 
the  land  The  ftame  and  teeth  are  nade  eatlmljr  tt  wron^U- 
iron  ;  the  teeth  work  Independeutly  of  one  angtber,  m  aa  to 
adapt  themKlvfl*  to  frregnlaritleaef  the  aniihoe.  llbiDOtnited 
on  high  whcela,  which  are  capped  to  prevent  the  ha^  working 
ronnd  the  axlee. 

"  Bj  tneana  of  «  pall-down  lever,  which  reqnlna  oalf  the 
■trench  of  a  boj  to  manage,  the  rake  can  be  cmpdcd  of  Ita 
k»d  without  atopping  the  bone ;  the  frame,  being  made  of  Im 
Instead  of  wood,  allowa  the  wheel*  to  be  bronght  about  a  foot 
nearer  together,  which  la  an  advaatage  in  oamw  lane*  and 
gatewBja." 

Thij  lake  li  reoomiBended  (or  dnigglng-ln  dorer-end  In  the 
epripg,aiMl<brcowriinoth«f  gi—  aawli }  ataoaaaitoMri^nkft 


Horse-rakes  are  clasrified  as  follows  :  — 

Hoii»«k«.  1  1^^- 
I  TillHng 


Baeu 


B7  operator, 
draft. 


Hajr-coei 

Fig,  4152  is  an  illustration  of  the  revolving-rakr, 
operated  by  a  person  walking  in  the  rear  and  holding 
the  upper  round  connecting  the  bars  B.  The  teeth 
A'  A"  A'"  and  the  others  in  the  series  rest  nearly 
level  npon  the  ground,  the  Uock  C  preventing  the 
rake  from  tilting  as  long  as  pressure  is  kept  on  the 
bars  SB.  When  a  suiiicient  quantity  of  hay  has 
accumulated  on  the  forward  part  of  the  rake,  the 
bars  are  lifted,  tilting  the  rake  and  allowing  the  fot^ 
word  ends  of  the  teetn  to  catch  in  tlie  ground,  at  the 


the  shank,  when  the  other  can  be  used  as  a  fork  or 
a  spacte.  A  latch  F  serves'  for  locking  ii^  either  of 
the  above  positions. 

Horse-ntkes  are  of  several  kinds,  and  have  come 
into  extensive  use  of  late  years.  The  mower,  horse- 
rake,  and  horse  hay-fork  are  a  most  effective  trio  in 
the  business  of  cutting  and  saving  hay. 

Horse-rakes  are  wheeled  orwheelless.  Some  rake- 
heads  revolve,  as  in  the  old  flop-over  rake  ;  in  others, 
the  rake-head  is  formed  by  or  attached  tn  the  axle 
or  trails  behind  It,  and  the  teeth  are  only  lifted  to 
deliver  the  hay.  In  some  the  teeth  are  indepen- 
dent, so  as  to  yield  to  obstacles  without  affecting  the 
operation  of  other  teeth.  The  rako-head  is  in  some 
cases  tamed  by  liand  at  the  proper  moment,  but  is 
more  commonly  arranged  to  receive  motion  from  the 

ewer  of  the  animal  when  a  holding  device  is  re- 
ised  by  the  driver. 

Howard's  horse-rake  .(English),  g.  Fig.  4150,  is 
thtis  described  by  the  makere :  — 

**niilBtaiMlsdftirfaUngbar.cora,*tabble,or  twttch-graaa. 
Tbaahaft-ln»f  are  fkimUied  with  a  Joint  and  qnadrant,  bj  which 
Um  teeth  may  be  readltr  attend,  ao  as  to-nke  npon  their  polnta, 
or  aet  mon  or  len  off  the  gTOODd.  m*  method  la  to  preTent 
the  nka  «dlcctlng  the  aou  and  rabUah  with  grain,  an  objection 
freqaeatly  laind agaioat  tba  uaa  of  bona-niea;  the  teeth, be- 


same  time  withdrawing  the  block  C,  which  acted  as 
a  detainer.  The  rake  revolving  discharges  its  load, 
and  the  other  row  of  teeth  comes  into  action. 

Fig,  4153  is  another  fonn  of  the  revolvlng-ntke,  in 
which  tiie  operator  rides  and  manages  the  rake  by 
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Sidkf-RalM  (Arar  Work). 


means  of  a  lever,  by  which  the  rake  is  kept  to  ita 
work,  or  is  tilted  as  occasion  requires. 

Fig.  4154  is  another  view  of  a  snlky-nke,  on  the 
revolving  principle,  in  which  the  workinfc  portions 
are  in  front  of  the  driver.  By  the  operation  of  the 
lever  the  stop  is  lifted  from  the  rear  ends  of  the 
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teeth  uid  the  front  end  tilted  down,  so  as  to  catch 
io  the  ground  and  Vevolve  the  rake. 

Fig.  4155  U  a  rake  of  the  tilting  order,  the  rake- 
ban  trailing  behind  the  axle  and  being  rueed  *a 

ng.  OK. 


TittiMg'Kakt. 

occasion  requires  to  drop  a  load  of  collected  hay. 
The  rakes  iall  by  gravity,  and  are  raised  by  lever 
and  chain. 

Fig.  ilSSisa  spring-tooth  rake.  The  rak6-axle 
is  connected  bya  bent  ana  with  the  lerer  h,  pivoted 
to  the  thili  B,  end  held  by  a  notch  in  a  segment- 
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^riMg-Tbotk  HoTM-Rakt. 

rack.  When  the  lever  is  released  therefrom,  the 
draft  causes  the  axle  to  turn  on  its  hinge-joint  a, 
raising  the  teeth  m  from  the  ground,  and  mschsrging 
the  hay  by  its  own  weight  and  the  action  of  clear- 
ers  C. 

In  Fig.  4157,  the  Take-head  is  partially  revolved 
.       to  deposit  a  windrow 
Fig.  4167.  by  pushing  forward 

the  lever  «  and  turn- 
ing the  lever  back  ; 
the  toffifle.levers  dd 
torn  the  rake  down 
for  gathering,  and 
lock  it  fast.  The 
teeth  are  cleared  by 
a  series  of  bars  K, 
having  pins  /  which 
pass  between  them. 

In  Fig.  4158,  the 
teeth  /  are  held  in 


ward,  as  shown.  On  being  pushed  '  forward,  it, 
through  the  medium  of  a  series  of  connected  levers 
E,  lifts  the  teeth,  which  are  then  thrown  qaickly 
upward  by  the  action  of  a  spring  B  on  the  end  ta 
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raking  pontion  when  the  lever  Q  ia  thrown  back- 


Horu-Sak9. 

one  of  the  series.  The  spring  surronnds  the  axis  of 
a  ratchet-wheel,  by  which  its  tension  may  be  ad- 
justed. Horizontal  bars  J  peising  between  the  teeth 
free  the  hay  therefrom. 

Anotha-  form  is  that  of  a  wheeled  zakewiih  oscil- 
lating teeth  elevated  by  a  spring  at  the  will  of  the 
(Iterator,  the  spring  being  wound  or  set  by  the  mo- 
tion of  the  wheels,  while  the  teeth  are  held  in  work- 
ing position  by  an  automatic  spring-catch.  Thix  is 
tripped  by  the  driver's  foot,  and  the  springs  then 
operate  to  instantaneously  elevate  the  teeth  and  sup- 
port them  while  drop^iu;  a  bunch  of  hay,  or  going 
to  and  from  tbe  field.  By  actuating  a  nand-iever, 
the  springs  are  released,  and  the  teeUi  then  drop  by 
gravity. 

2.  (A'auiical.}   a.  The  backward  slope  of  a  mast 

b.  The  forward  pitch  of  the  stem. 

e.  The  backward  slope  of  the  stem,  by  so  ranch  as 
it  overhangs  the  keeL  The  rake  of  a  rudder  is  that 
of  the  irtem-iioflt. 

Rak'er.  (BricJelaying.)  A  piece  of  iron  having 
two  points  bent  at  ri^t  angles,  used  for  picking  out 
decayed  mortar  from  the  joints  of  old  walls  pivpara- 
tory  to  replacing  it  by  new  mortar.  Teennically 
termed  poiMing.    See  Fig.  4109. 

Rak'inc-^old'ing.  {Building.)  A  molding  in 
an  inclined  poKition,  as  on  the  under  side  of  a  stairs 
baluster,, etc, 

Rak'lng-pie'oes.  (Bridge.)  Pieces  laid  upon 
sills  supported  by  the  jfMingi  or  impoil  of  a  pier. 
Above  them  are  the  striking-plaiea,  which  support 
the  ribs  of  a  bridge  eetUxring,  and  which  are  driven 
in  to  allow  the  centering  to  drop  clear  of  the  com- 
pleted arch.    See  Cbntesiko.  * 

Ram.'  1.  The  hwvY  weight  of  a  pile-driviiig  ma- 
chine.   Otherwise  called  the  monkey. 

2.  The  piston  of  the  large  cylinder  of  a  hydraulic 
press. 

3.  A  water-raising  device  in  which  the  concussion 
produced  by  arresting  a  descending  body  of  water  is 
made  to  force  a  smaller  quantity  m  water  to  a  hight 
greater  than  the  fall.   See  HTnnAVLio  Rah. 

4.  A  steam-hammer  used  in  connection  with  the 
squeezer  in  setting  vp  the  bloom  as  it  is  lengthened 
by  the  action  of  the  squeezer.  . 

5.  A  warlike  implement,  formerly  used,  consisting 
of  a  spar  with  a  heavy  metallic  head  (an'ea)  swung 
from  a  frame  and  useti  to  batter  down  walls  or  mash 
gates. 

6.  (Shyabttilding.)  A  spar,  hooped  at  the  end,  aai| 
used  for  moving  ^bers  on  end  ay  a  jolting  Uow. 
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7.  (A'auAiea/.)    A  projecting  derice  at  th«  bow  of  , 
a  war-resael,  deai^eu  to  cnuh  in  the  aides  <^  su 
adrerauy  by  rumung  against  her  "end  on." 

It  formflu  a  veiy  important  means  of  offense  in  ' 
ancient  naval  warfare,  the  prows  of  galleys  in  former 
times  having  been,  as  may  be  seen  by  the  examina- 
tion of  old  coins  and  sculptures,  generally  furnished 
with  rams. 

At  the  battle  of  Salamia,  480  a  c.  Queen  Arte- 
misia, an  Asiatic  Greek  herself,  tliougli  allied  with 
the. Persians,  effected  her  escape  by  running  down  a  ' 
Per^tian  ship,  causing  the  Greeks  to  mistake  her  gal- 1 
ley  for  one  belonging  to  their  own  fleet  , 

The  term  ram  is  also  applied  to  a  sliip  provided  ' 
with  such  an  ap|ien<lag(i.  | 

TlM  gnat  tiip  of  noHmr  PUIopatet  had  two  luadi,  two 
■tinu,  and  aemi  bealu,  OMorwUcb      loogar  thka  tha  ottaaN. 

With  the  iDtroduetlon  of  annor-pUUM  Um  on  of  Hm  nun  . 
,  baa  bMD  mlnxl  in  amima  waitin    The  9nt  elbcllTC  OM  | 
mile  or  It  WM  bf  the  Conftdeidtte  "  Vlr^nla,"  tha  eaptorcd  ; 
"  HerriDMc,"  itnliiDji  the  United  Statu  ihlpi "  Cnmbarland  » 
and  "  Siratoga,"  in  UaaiptiMi  Boad«,  Manh  SlUBZ.  | 

In  tbe  n«n)  eoflsgemeat  at  Uw,ln  Jnljr,  1802,  tha  AnitriaD 
adminl'a  ■hip  "  Arrhdnke  Venllnsnd  HidmiUan  "  sink  the  * 
Italiui  Iron-dad  "  Ba  d'ltiUa "  bj  a  waU-daUmed  Ihraat  of 
her  ram- 

Onmif  the  nmi  bolUon  tha  ClTda,  In  Scotland,  fin- the  Coa- 
Metate  States,  but  aftarnrd  pnichiMd  bj  tba  Brltl«b  gor- 
wonwat,  U  thai  deMribeJ  by  the  *'  Uvenxxil  Courier  "  :  "  The 
Inn  hnll  hu  a  Mutin^of  10  InebM  of  tailL,and  annor-plotes  1^ 
InebM  tbiek,  nauljr  tlM  wbola  laagtb  of  Uw  elde,  hot  uperiog 
la  thlcknau  at  bow  and  atern.  the  topcJtUant  rail  of  the  bul-  i 
walk*  b  of  wood,  and  ranianble,  tha  biuWaifce  proper  being  of  | 
Iroa,  talogedon  tlMdackle*e|,aDdlMIIagont«anllTaf^la>tthe  , 
ship'*  die,  tbn*  llter^llj  '  elaailag  for  aeUon,'  end  giving  the 
guni  In  the  tnrreti  nn  nalntemipted  sweep,  oxi^t  directljr  fbre 
and  aft.  The  muitle*  of  tha  gan«  ore  odv  a  little  abof*  the 
daek  leTel,  and  the  tops  of  tbe  enpolu  are  not  5  ftet  bljli,  bo 
that  they  do  not  prewnta  Te(7  conapleiioas  mailt.  Thatarreti 
extend  msM  deptn  below,  and  hare  t^iu  the  pratoction  of  the 
ship's  aklea.  what  la  ezpowd  above  the  daek  tus  61-lnDh  plat> 
Ing,  doubled  noar.the  mnulea  of  the  gons.aml  iMnofa  teak 
baotlog.  The  turrati  an  Iftaldad  la  toa  inifwe  pnaenlad  to 
shot. 

"  Ttaara  are  two  tnnata,  each  to  eanr  tws  U4on  ffuni.  ranged 
ride  hf  idde,  and  throiring  a  15d-pouDd  nherlcsd  abot,  or  a 
MXtpcHind  bolt,  if  tha  weipaiu  are  rfttad.  The  tower  testa  on 
a  turn-table,  running  oa  wheuls,  the  motion  being  obtained  bj 
finir  enb-wltwhet,  acting  on  a  toothni  rloi  fixed  to  the  keelmn 
that  anpporta  the  tower.  The  to«er  ts  preranled  tma  ahlfUng 
bjr  a  wrought-lron  eeatral  aplndle,  bolted  Into  tha  fkamework 
and  bed  of  the  Teaael.  OatjUe,  the  towara  ate  U  bet  In  di- 
aawter;  Inalde,  18  ftet.  Tha  eharga  and  projocUla  will  be 
handed  tm  to  the  run  iQr  means  t#  tuitle,  these  turret  gans 
being  podtlTClj  aMer  to  work  than  otdlnarf  broad «lda  gnna, 
while  toa  man  ate  all  nndar  eovar  of  tha  annor.platlng.  Aim  la 
taken  firem  the  ontalde  of  the  tnrrat.  for  thb  pnrpose  there 
are  threo  little  hoica  la  the  roof  for  the  gunner  to  put  hi*  bead 
through,  filled  with  Iron  bonnote  to  glance  off  rlda  Millela.  Tha 
gunner.  In  fiwt,  bring*  the  porC-boles  of  hU  turret  to  bear  upon 
tb«ott)act. 

"  The  dimanrioui  of  the  '  Scorpion  *  (and  '  Wjnm ')  are : 
Letuth  on  water  line,  SU  feat;  beam,  4]  IM  6  IhbImi  :  depth, 
»  fbat;  raeaanrament,  about  1,890  tona.  Tbafr  great  beam 
glTW  them  waiela  wonderful  atabllltj  aa  Boallng  battailaa.  Tha 
Mraw-propellar  U  U  feet  In  diameter,  and  has  three  blades-" 

The  Confedarateram  "Tannaasae,"  intheextrsonQnaryfight 
With  nearir  hidf  onrenUia  Heet,  wUob  took  plaoa  Inalda  the 
faarl>or  of  HoUla,  pmrcd  haraelf  one  of  tbe  most  ftnmldable 
eraftsfbrharbordebnaoiriiichhitenrbaeneosatnuled.  Her 
hull  waa  orlgiaalljr  lateudad  for  a  mtn-of-war,  and  was  put  to- 
gether In  a  most  atanah  and  lubatanttal  manner.  Hw  length 
was  about  180  fiiet.  la  flmn  aha  waa  a  roodlBoatiaa  of  the  old 
"Herrlmae."  Her  armor  eoariitelof  2Hi>eh  Iron  In  bars  B 
InohrS  wlJe  oro«liu  one  another  and  bolted  down  with  li-lnch 
bolti,  making  Ira  inchaa  of  aolU  Iron.  This  anla  waa  backed 
hgraibat  of  MUd  oak  through  the mtlra  poitloB  of  tbe  beat 
ahova  the  water^lpn,  and  extendlnc  aoma  bat  evan  below  that- 
from  her  forward  eaaamitestbrwaM,lneludlng  her  pilot-house,  I 
an  ai JltlonM  Ineh  of  Iron  waa  fAtm  her,  mwlng  6  Inchps  of 
plaUng,  and  an  addltkmal  footof  wooden  backing,  making  8  feet 
at  thia  part  of  the  boat. 

Her  gun-room.  If  that  be  the  proper  term  to  oh,  oocupiad 
about  two  thirds  of  bftr  length,  and  waa  constructed  with  a  flattop 
eompoead  nf  3}  by  8  Inch  Iron  bars,  eroaaed  and  bolted  tooeUier, 
Ibrmhig  a  eloae  kttlna-watk  abore  her  gnnnera,  and  alfonling 
natllatlon  while  In  action.  The  aldaa  ware  IneUned  like  those 
<rf  tha  old  "  MerrlDiae,"  and  through  tbam.  In  the  fl^t  with 
oiiraeet,nobillaneeeedadinpeaetiatlng.  Her  porta,  of  which 
ttmn  were  two  ns  either  lUe.  and  one  Ibra  and  aft,  were  cloaed  j 
1^  nMosa  of  inm  ihutloi,  wUoh  reTolTed  npoo  a  pivot  la  the  I 


oentar  of  ocw  sidet  anil  warn  wotted  b;  BMaaa  of  a  eog.wheel  oa 
tbelnride  They  were  Hable,  however,  to  dnai^antent,  and  to 
the  engagement  with  oar  fleet  two  were  actually  so  det«iige<{  aa 
to  prerent  their  belug  opened,  while  a  third,  the  aftrr  one.  waa 
shot  away  entirely,  the  pivot  on  which  it  revolved  being  broken 
off,  and  It  waa  through  thl*  that  the  ftawment  of  shell  entimi 
wtdch  wounded  Admiral  Buebaoan,  aa  tie  waa  •taodlug  near, 
directing  a  gunner  to  clear  away  tome  splinters  with  which  It 
had  become  flllad.  Tan  abot*  struck  In  cUwe  contlanlty  to  thb 
port,  which  it  was  early  discovered  It  was  hnpoarible  for  her 
crew  to  close,  and  this  really  became  the  heel  of  Achillea  to  the 
fftted  "  Teuoeaaee."  Somewhere  between  forty  and  tlfly  abola 
struck  her  durlug  the  Bght  In  nearly  cTeiy  part  of  the  boat,  but 
not  one  penetrated  her  Impervious  amor.  One  l&-lneh  abell 
fhKO  tbe  monitor  "  Hanhattan,"  a*  la  anppocad,  n:ade  a  deep 
indentation  which  must  have  cauaed  her  to  stagger,  but  bonadcd 
off  from  ber  riba  at  steel.  The  impact  of  the  blow,  howavar, 
stove  through  her  two  ftet  of  wookn  bloekli^  and  prodncad 
loskle  all  tbe  eTidencea  of  the  rolMlle's  having  crane  throiigh- 
The  splinters  flew  promiscuously  in  all  dlrrctions  In  the  neigh- 
borhood Inalde  Tho  ram  was  armed  with  two  T  and  one  8  Inch 
rifled  guns  of  tbe  Brooke  pattern,  Ibre  and  aft,  and  with  four 
of  tha  same  6-lDch  guns  In  her  broadddca. 

The  attack  by  Lleutenaot  W.  B.  Cusblng  npoo  the  Conbder- 
ate  ram  "  Albemarle,'"  in  the  Boanokc  Kfver,  waa  made  Oe- 
tober28,186L  With  atug  riggvd  with  a  torpedo  spar, be  lao 
the  gantlet  of  the  batteriea  and  deatroyed  the  tarn,  bis  own 
vaaaat  being  annk  In  tha  encounter.  The  nllant  eomoiaiMlar 
and  one  am  maw  eaeaped.  Liratcuaot  CuiUng  dkd  Deomber 
2ft,  1874,  ^82. 

Ram-blook.  {Nautical.)  A  block  'without 
sheaves  for  the  lanyard.<t  of  the  slirouds.   See  Dead* 

RamecL  CSKipbu^ding.)  Said  of  a  ship  on  the 
stocks  when  the  frames,  stem,  and  Aem-post  an  up 
anil  ndjuKted. 

Ram-head.  {Nautital.)  An  old  name'  for  a 
balyO'i'd- block. 

i^am-liiie.  {Nautical.)  A  line  used  in  striking 
a  straiglit  middle  line  on  a  spar,  being  aeunivd  at 
one  end  and  hauled  taut  at  the  other. 

Ram'mer.  \.  {Fire-amu.)  n.  The  rod  by  which 
the  charge  is  forced  home.    See  Bamkod. 

A.  A  staff  having  a  c-ylindricBl  or  conoidal  hnd 
attached,  used  in  cannon  for  the  same  purjiose.  The 
rammer-hesd  is  made  of  beech,  tnaple,  or  other  hard 
wood  not  easily  Hplit,  and  Is  botvd  for  about  two 
thirds  of  its  length  to  receive  a  tenon  on  the  stafT. 
For  lifled  guns  or  for  hollow  prqjectiles,  its  face  is 
countersunk. 

Kunniera  for  laige  frans  are  teclinically  termed 
Tommen  and  staves.  Fot  field  artillery,  a  sponge  ia 
attaclied  to  the  other  end  of  the  staff,  and  the  com- 
bined implement  is  called  a  sponge  and  ravimer. 

Tho  sponge  is  made  of  coarse,  well-twisted  woolen 
yam,  woven  into  a  warp  of  strong  hemp  or  flax 
thread,  after  the  manner  of  Brussels  carpet. 

They  are  woven  in  threads  with  selvages  between 
tliem,  which,  being  cut,  the  spongeti  arc  sewed  to 
fit  fonners  of  the  name  diameter  aa  the  sponge-heads. 

Hair  sponges,  frequently  called  lirusn-wipers,  are 
aometimes  employed,  and  are  very  useful,  for  clean- 
ing the  grooves  of  rifled  guns. 

Fig.  41E9  la  a  flodbla  vanmir  Ibr  tnR«t«nBL  It  li  attached 
to  tba  monitor  turnt  bj  a  binge,  so  aa  to  bo  lovand  Into  ier^ 
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TtcMble  pMlUon  vbea  raqnlred.  It  te  compoMd  oT  ft  tube  B 
■omuDding  a.  tetiea  orjofnled  plates  C,  irhich  can  b«  flexed  in 
OM  direction,  uid  are  caused  to  protrude  tVom  ttw  tube  uid 
follow  the  bore  of  the  gaa  bjr  meMifl  of  k  aonw  o  perm  ted  1^  a 
h>od  cimnk  mmI  gaar  m  o,  or  other  ntitable  meelianlam. 

2.  The  pavior's  rsnuner  (Fig.  4160)  ia  used  in  set- 
tling paving -stonra  firmly 
FIc.  UOO.  into  tneir  bed  a.    The  ram- 

mer ifl  used  by  a  motion  in 
direction  of  its  length,  as  in 
the  annexed  illustration,  in 
the  ramrod  of  the  fowling- 
piece,  the  gun-mmmer,  or 
even,  in  the  largest  senue  in 
which  the  word  is  ased,  tho 
rain  of  a  steam- vessel  brought 
into  action  by  the  motion  of 
the  vessel  end  on  upon  the 
Rammen.  enemy's  ship.    See  Rah. 

3.  {FoundtTtg.)  A  tool  for 
ramming  the  sand  into  the  flasks.  They  are  of  two 
kinds  ;  sfiuare  and  round.  The  foniier  is  thin  and 
calculated  to  affect  the  bottom  of  the  soft  snnd,  com- 
pressing and  driving  it  into  the  interstices  of  the 
pattern.  Tlieronnd  or  flat  rammer  {b,  Fig.  4160)  hard- 
ens the  upper  sui-face  only  ;  it  is  always  ns«l  last. 
Bummers  are  sometimes  entirely  of  iron  ;  they  are 
best  made  with  ash  or  hickory  handles,  about  four 
feet  long,  shod  with  a  caet-iron  end  of  suitable  size 
and  weight.  Bench-rammers  have  short  handles. 
Ra-mo-neor'.  A  chimney-sweeping  device. 
Ramp.  1.  {FortifieeUwn.)  An  inclined  road  in 
a  fortiKcation  leatling  from  one  level  of  the  enciente 
to  another.    See  Bastiox. 

2.  {CarpnUrtj.)  A  concavity  on  the  uppcrside  of  a 
hand-rail  forme<l  over  risers,  or  over  a  half  or  quar- 
ter space,  by  a  sudden  rise  of  the  steps  above. 

Ruu'paxit  Arch.  One  whose  abntnients  spring 
fVom  an  inclined  plane. 

Ram'part.  (Fortificaiion.)  An  embankment 
around  a  fortified  place.  In  the  more  perfect  con- 
dition the  wall  of  the  rampart  forma  a  acarp  and  is 
crowned  by  the  parapet  See  Inthenchhekt  ; 
Babtion. 

The  term  ftitfimnk  is  sometimes  applied  to  a  ram- 
part, and  sometimes  to  sn  outwork  for  the  defense  of 
thp*innin  work. 

Rom'rod.  A  rod  of  wood  or  metal,  used  for 
forcing  thf  charge  to  the  bottom  of  a  gun-barrel,  and 
also  witli  a  wiper  or  ball-screw  sttacbed,  fur  cleans- 
ing the  interior  of  the  barrel  and  for  withdrawing  a 
charge.  Itisheld  tothcgun  by  thimblesorbygroovea 
in  the  band  and  a  corresponding  groove  in  the  stock. 

Wooden  ones  are  uow  only  used  for  sporting  arms. 
The  iron  ramrod  did  not  supersede  the  wooden  one 
until  1742.  It  was  introduced  into  the  Prussian 
army  by  Prince  Leojwld,  of  Auhalt-Di'stsau. 

TtiK  United  States  ser\'ice  ramrod,  used  prior  to 
the  introduction  of  breechloaders,  is  made  of  steeL 
Its  parts  are  :  — 

The  ftcm.  The  threed. 

The  head.  The  cap. 

The  cup. 

It  generally  is  made  with  a  swell,  to  keep  it  in 
place ;  but  in  some  ]mttema  a  spring  in  the  stock 
servos  this  purpose,  and  the  swell  is  oispensed  with. 

Bunrods,  in  the  large  gnn-lhctortco,  are  made  bj  inachlneTT. 
In  the  rue  of  wooden  onee,  the  blHaks  are  driven  through  tu- 
bnUrcutterti,  whlrh  bring  them  to  %  eyllndriral  fonn.  The 
Iron  one*  are  cut  frotn  a  taund  rod.  Por  polishing,  they  are 
placed  upright  In  a  frame  which  holds  ten  at  a  time,  and  are 
snl:t)ect«l  to  the  ection  of  bard-wood  rubbers  Rupplkd  with  oil 
and  poUshlng-powder.  The  grooTed  ends  of  the  rubbers  are 
pwwied  against  themnnds  b]rspi1ngs,and  the  rubban  receite 
a  lapld  motlaa  wblla  the  lamrods  an  slowlj  nvolrcd. 

Rama'dea'B  Bytf-pleoa.  The  posUive  eye-piece. 


principally  used  in  micrometers,  and  invented  by 
Ramsden,'  u  celebrated  iustrument-maker  in  Eng- 
land (1735-1800). 

His  name  is  associated  with  science  as  the  maker 
of  the  celebrated  dividing-engine,  and  he  is  kuowu 
by  a  number  of  his  instruments,  of  great  accuracy, 
in  several  European  observatoiies,  —  sextants,  tel- 
escopes, and  mural  circles. 

The  Samsdm  eye-piece  has  two  plano-convex 
glasses,  each  of  which  presents  its  conctive  side  to 
the  object-glass.    See  Fokitivr  Eye-fieck. 

Ran.   1.  {Hopt-makiii/g,)   A  reel  of  20  yams. 

2.  {NautienU.)  Yams  coiled  on  a  spun-yam 
winch. 

Rand.  {Shoemaking.)  One  of  the  slips  beneath 
the  heel  of  a  sole,  to  bring  the  rounding-sui-face  to  a 
level  ready  to  receive  the  li/la  of  the  heel. 

Ran-dan'.  (Nautical.)  A  mode  of  rowing  with 
alternate  Itmg  and  short  oars. 

Rand-Vbrming  Ma-cblne'.  A  machine  which 
operates  upon  a  skivetl  raod-strip,  to  bend  it  into 
the  circular  (horseshoe)  form  suitable  for  its  place 
in  the  heel  of  a  shoe. 

In  Fig.  4161,  the  rand-strip  is  passed  in  at  the  ori- 
fice a  uiDwu  at  the  upper  left-hand  corner  of  the 
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engravinf^  and  Boized  betwe^-n  two  steel  formers, 
one  of  wnich  is  held  up  against  it  by  the  central 
shaft,  around  which  it  is  bent  as  its  thin  edge  is 
crimped  by  the  formers.  The  strip  is  kept  in  a 
curved  path  by  a  guide,  and  releasM  by  a  stripper 
ot  the  lower  opening  b,  properly  crimped  and  curved 
for  a]>plic8tion  to  tlie  heel. 

Rand'fng-ma-ohine'.  {Sfu)emai:i7ig.)  One  for 
fitting  rands  on  heel-blHuk?, 
to  give  the  cup  shape  to  the 
upper  part  of  the  blank.  In 
the  exautide,  the  machine  con- 
sists of  a  neel-supporting  ]x>st, 
a  feeding  and  nailing  mechan- 
ism, an  Mgp-giiide,  end  a  rand- 
guide,  by  which  the  rand-coil 
or  ribbon  is  directed  and  placeil 
in  position  to  be  nailed  npon 
the  heel. 

In  Fig  41flS,  the  fonninit  earn*  a  a' 
■remade  of  shape  to  H  t  theberel  of  the 
heel.and  tlvir  inner  sldesare  beveled 
to  fit  the  berel  of  the  land,  which  If 
passed  upward  between  them,  and 
rest*  againiit  a*.  The  opnator  RondiHf-Maehiiu. 
then  dcprMtses  a  treadle  h,  which 

swing!  back  the  startlng-lprer  ft.releai^ng  the  clutch  ring  e, 
when  the  spring  g  throws  the  center-rod  to  the  right,  eloelng 
the  cam  it  sgalnsl  (he  rand  and  engaging  the  clutch-ring  e  with 
the  end  of  the  pulley  d.  and  causing  the  shalta  tn  rotate.  The 
"cam  #  runs  on  top  of  the  rand,(brr'ing  It  between  the  cams^  a', 
which  press  It  Into  the  desirrd  form.  When  the  shaft  has 
made  one  revcdution,  a  lujc  on  the  ring  runs  on  tn  the  bsTeted 
■id  of  tha  tovar  A,  vhmlqr  tha  ifag  aiA  CMitar-rod  am  csnM 
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ht  Mumich  to  tb»  Mt  to  diwniage  tli«  clolch-tMtb  and  Mp»- 
nte  tb«  cami,  to  tittt  the  twai  mmj  b«  dlaengagcd  thaefrom. 

Rand'ing-tooL  {Skoeinaking.)  One  for  cutting 
out  slips  of  leather  to  fona  rands.  The  slip  is 
cut  into  Icugtbs,  which  are  crimped  into  a  horse- 
shoe Hhape.  . 

RaDge.  A  fireplace  cooking-store,  OBually  bricked 
in  at 'the  sides,  but  sometimes  portRbl& 

Fig.  4164  hu  a  middle  fire-chamber  and  two  ovens 
at  each  side.  By  means  of  dampers  the  heat  is  di- 
ng. 4104. 


A.  ■  _ 

K 

.   / 

■fill 

the  upright  flue,  FJg.  4166. 

which  nas  forward 
prcyections  be- 
tween the  ovens 
and  a  wanning- 
shelf.  Hot-ur 
spaces  occupy  room 
on  euch  side  of  the 
oveua. 

2.  {Ordnance, 
etc)  The  horiion- 
tal  distance  to 
which  a  projectile 
is  thrown. 

Strictly,  the  dis- 
tance from  the 
muzzle  of  the  giui 
to  the  second  inter- 
section of  the  tra- 
jectory with  tile 
line  of  sight. 

3.  A  ladder  step. 

4.  {Nautical.)  a.  A  length  of  cable  a  little  in 
excess  of  the  depth  of  water,  roused  up  out  of  the 
tier  and  rangHl  on  deck  ready  to 
run  out  of  the  hwr«e-lNij*> 
tltc  anchor  is  caai, . 

b.  A  hrge  ite  m  W 
for  behiying  th«  «bKG»  ImA  CklCi 
of  the  courses. 

Homed   ran{ii-'  ,  tw^-^t^^gnd 
cleats  or  kevels. 

Rang»-ooolc  A  fivmt  Tdf 


£1^ 

3 

PoTtaibU  Cookmg  Kamg*. 


j; 


Cetking-IUmg; 

rected  to  as  many  as  may  be  necessary.  Elevated 
ovens  are  encircled  by  tiie  Hues  above. 

In  Fig.  4165,  the  base-burning  ^te  is  fed  from  a 
(qrlindrival  covered  tube  which  slides  in  a  suitable 
vertical  tube  fixed  at  the  back  part  vlt  the  top  plate. 

Bg.  4H». 


The  radiating  hmt  from  the  fire  may  bo  used  by  a 
reflector  0T<>n  attached  before  it. 

Fig.  416fl  is  a  portable  range  having  a  cpntral 
broihng-cliamlier,  aide  ovens  which  can  be  nttlized 
by  mennn  of  dampers,  and  a  hot-clnset  above. 

Fig.  4167  gives  a  smsttonal  elevation  and  a  hori- 
zontal section  of  a  range,  showing  the  various  parts. 
The  grate  has  a  water-back  D  and  a  horizontal  flu(> 
H  extending  backward  beneath  the  lower  oven  to 


for  the  hot-water  nsei-ndr 
of  a  cooking-rangi'. 

Ranje-JieBda.  u^""'!- 
cal.)  The  bitts  til'  iht-  wind- 
lafis. 

RaagtMtov*.   A  atove 

made  in  the 
form  of  a 
range,  that  is, 
with  lateral 
extension,  ov. 
ens,  and  boil- 
ers, as  the  case 
mav  be,  on 
eacn  side  of  a 
central  fire- 
chamber. 


SoNf  c  and  Air-UmtiMg  fWascc. 


The  example  (Fig.  4169)  is  a  pm-Uible  rntu/e,  or 
range-tlove,  adapted  to  be  set  out  upon  the  floor  of 
a  kitchen,  instead  of  being  built  into  a  recess  in 
the  wall,  beneath  the  chimney. 

Rap.  A  lay  or  skein,  contuning  120  yards  of 
yam.    See  Lay  ;  Yarn  ;  Hank  ;  Reei- 

Rape.  A  filter  used  in  a  vinegar  manufactory  to 
sefMimte  the  mncilaginous  matter  from  the  vinf^r. 
It  derives  its  name  from  being  charged  with  rapei, 
the  Rtalks  and  skins  of  grapes  from  which  the  mutt 
has  U-en  expressed. 

Raph't-an-kls'tron.    (Surgical.)    An  instru- 
ment used  in  the  formation  of  an  artificial  popil  for 
,  the  eye.    See  rRinECTOKE,  page  119S.    See  Pum, 
I  Aktificial. 
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Itmgf  Slave. 

Ra'pl-«r.  {Arms. )  A  sharp-poiotetl  aword,  de- 
sigiKfd  Tor  thrusting.  The  bkde  has  a  lozenge- 
Bhiiped  section.  • 

Ras'ing-i'TOn.  (Nduiieal.)  An  iron  to  clean 
old  oakum  out  of  the  seams  previous  to  recalking. 
A  reeming-iron  ia  for  opening  the  seams  to  receive 
oakuni.    A  rave-hook. 

Raip.  An  abrading  tool  of  the  nature  of  a  file, 
but  having,  inat^nd  of  chisel-cut  teeth,  its  surface 
dotted  with  separate  protniding  teeth,  formed  by 
the  indentations  of  a  pointed  punch. 

It  is  used  nlmnst  Hxcluxively  uixin  comparatively 
Boft  substances,  as  wood,  horn,  anu  the  softer  metala. 

This,  like  many  other  mechanical  devices,  is  found 
in  the  animal  kingdom.  Some  niollusks  have  rasp- 
like  tongui'H,  by  which  they  penetrate  the  sheila  of 
othurs  for  the  purpose  of  feeding  upon  them. 

Tbe  waap  mriei  a  wp,  ud  with  It  nbradea  di7  wood  h>  ob- 
tain liber,  which  become*  mixed  with  glutinous  nllrft,  and 
fonDfl  the  pulp  of  trhlch  no  "  akllthilty  she  buildB  her  cell." 
ThU  dries  loto  paper,  und  hu  n  very  coneIder»ble  Uoaclty. 
Hornets'  nest4  pendent  from  trtM,  rarylng  In  sbe  from  an 
oranKo  to  ■  half-bknvl ,  ftra  famlllu' objerts,  and  are  the  moMt 
be«iitiful  itruf  ture  to  which  ne  c*n  point  u  being  formed  of 
raspings.  These  Insecta  alM  remore  fibers  of  we>tber-be»ten 
wood  with  their  feet. 

The  rupof  the  TaJiltl«iui,wben  vtrited  by  Captain  Co(dt,waa 
a  piece  of  coral, —  no  mean  nubiCitutc  for  one  of  metal.  The 
teeth  of  the  nupa  used  by  cablnet-nukera  tad  fhrrlen  are  cut 
In  linca  sloping  from  left  to  right;  tboee  for  iMt-makera  and 
■tome  others,  In  the  rsTorse  direotloo  i  ud  for  gun-itockcr*aod 
Mddlc-tree  nuLkers  tbe.r  are  disposed  In  curved  or  creaceut- 
•hnped  linei.  TheM  dUtlnctlonM  are  unnecee«U7,  tbe  odIj; 
requisite  being  that  each  tooth  should  be  Intermediate  between 
the  two  In  front  of  It,  ao  as  not  to  tbrm  farrowa  la  the  woA. 

TliG  rasp-cutting  machine  resembles  the  file-cut- 
ting machine  (which  see)  in  tbe  atrikitigand  feeding 
parts,  ditfering  mainly  in  the  several  devices  by 
which  it  is  adapted  to  the  cutting  of  rasps  instead  of 
files.  To  this  end,  the  ohisol-stock  is  pivoted  to  the 
rock-shaft  so  that  the  chisel  may  be  vibrated,  not 
only  in  a  vertical  plane,  as  usual,  out  also  in  a  hori- 
zontal plane,  thus  cutting  the  teeth  in  curved  lines 
acmss  the  blank.  The  forward  feed  motion  is  inter- 
mittent, taking  place  only  after  the  completion  of 
one  row  of  teeth  and  before  the  commencement  of 
another. 

Rasp'a-to'rl-om.  (Surffical.)  A  map  used  in 
rasping  bones  for  suTgical  or  anatomical  pui-posea. 

Rasp'a-to-ry.  (Surgical.)  An  instrumentr  for 
rasping  bones,    A  tcalpram, 

nasp'er.  (Baking.)  A  file  for  rasping  the  burnt 
surface  from  loaves  of  bread. 

Rasp'ing-ma-obine'.  1.  A  machine  for  rasping 
wood  and  bark  for  making  dyes,  tinctures,  etc  See 
alfio  Babk-citttiko  Machine,  etc.,  Ftga.  561,  564, 
665,  666,  567. 

2.  A  machine  for  grating  beet-root  for  sugar.  It 
connsts  of  a  drum  a  haTiog  its  periphery  set  with 


saw -blades,  and  to  which  revolution  is  imparted  by  the 
pulley  b  tbi-ough  the  gears  c  d.  The  caut-iron  feed- 
plate  e  is  divided  by  a  ridge  into  two  parta  ;  the  beets 
are  placed  on  it  and  pushed  up  a^inst  the  revolving 
rasp  by  woodou  blocKs  / ;  a  semicylinder  of  wood  g 

Fig.  4170. 


Pig.  4171. 


MgeAMieai  Raip /or  rtdueinic  Bitt-Root  to  Pu^, 

lined  with  sheet-iron  covers  the  upper  part  of  the 
rasp  ;  the  pulp  is  received  in  a  trougn  beneath. 

Raap'lng-4uilL  A  saw-mill  for  reducing  dye- 
woods  to  dust. 

Rasp-puDoh.  A  tool  for  cut- 
ting  the  teeth  of  Tasi>s  ;  it  ia  held 
in  the  left  hand  of  the  workman 
at  a  suitable  angle  to  the  face  of 
the  blank,  and  struck  with  a  mal- 
let 

Ratob.  A  rack-lwr  with  inclined 
angular  teeth  between  which  a  pawl 
drops. 

A  circular  raCeh  is  a  ratchet- 

whrel, 

Ratch'et  The  detent  which 
falls  into  the  interdental  spaces  of  a  ratchet-wheel, 
rising,  aA  the  wheel  revolves,  in 
ono  direction  and  preventing  the 
backwanl  motioif  of  the  wheel.  (See 
Ratchet-wheel.)  A  pawl.  A 
click. 

If  employed  to  move  the  wheel,  it 
is  a  pallet. 

The  applications  of  the  ratchet 
are  very  numeroufi.  It  is  used  in 
connection  with  pawls  in  hoiating  Rattkti  and  CSek 


Rasp-Ptttuh. 


ng  4172. 
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mechanism,  capstans,  windLuses,  and  winches ; 
with  clieku,  in  the  winding  mechanism  of  most 
nuwhinea  which  at«  actuated  by  snilngi ;  in  ma- 
ohiues  where  a  rotary  motion  is  ootained  by  im< 
polHS  derived  from  an  intermittent  reciprocator,  as 
in  many  Teed  motions  ;  in  most  escapements  iu  con- 
nection with  pallets  on  the  axis  of  the  balance  or  on 
the  anchor. 

The  terms  pawl,  click,  ^oallet,  have  therefore  spe- 
cial significationa,  indicatiiig  relation  or  function. 
Fig.  4173  is  a  device  of  this  kiiid,  designed  to 
prevent  reverse  mo- 


ns.£178. 


tion  of  the  shaft  in 
sewing  and  other 
machines.  It  is  so 
arranged  that,  while 
the  wheel  to  which 
the  pawl  is  connect- 
ed revolves  in  the 
proper  diKction,  the 
pawl  does  not  inter- 
fere with  its  motion ; 
bat  the  instant  the 


Fig.  4176  has  two  interchangeable  shafts  C  L  for 
driljB  and  countersinks  M  K,  fed  respectively  by 
thumbscrews  /  on.  Either  is  seoared  in  place  by 
the  Kcrew-cap  E.  The  pawl  is  caused  to  enga^  th« 
ratchet  by  pressure  of  a  spring  in  the  handle  be- 
ing prevented  from  falling  oat  while  one  shaft  Is 
substituted  for  the  other  by  a  screw  F  entering 
a  slot  in  the  iwwl. 

Ratoh'et-dxilL  A  ilhll  whose  rotatoiy  move- 
ment is  derived  from  a  nitvhet  and  pawl  actuated 
by  a  lever. 

The  movement  is  usually  intennittent,  the  pawl 
engaging  the  teeth  only  when  the  lever  is  pushed  in 
one  direction,  and  slipping  over  them  when  drawn 
backward.  In  some,  nowKver,  a  continnoos  rotaiy 
motion  in  imparted  to  the  drill. 

Sinclair's  (Fig.  4177)  is  of  this  kind.  The  spindle 
A  has  a  Tatchebnl  shoulder  ^which  holds  the  forked 
handle  EE  and  disk  handle  DD  iu  place,  and  in 


nc.  iin. 


Batchtt  mtd  Fawt. 


wheel  commences  to  turn  la  a  contrary  direction,  tlie 
pawl  is  made  to  engage  with  its  ratchet,  and  the  re- 
Tsrse  motion  is  prevented. 
Ratoh'et  Bed-key.   A  wrench  which  has  a 

fig.  4174. 


ratchet  on  tha  socket  or  snusre,  which 
engages  the  head  of  a  bolt.     As  the 
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Baukti-Aan. 


S|Hing-pawl  on  a  hand-lever. 

>lg.4178. 


handle  is  vibrated  in  one 
direction  the  spring-pawl 
turns  the  ratchet  and 
spindle,  and  in  the  re- 
verse motion  the  pawl 
Bnan8*baek  over  the  teeth 
of  tlie  ratchet. 

Ratoh'et-biaoe.  A 
boring-brace  in  which 
the  Npindle  carrying  the 
bit  is  rotated  by  m^ans 
of  a  ratchet-whed  and  a 


Raleiut-Bnet. 


Rattlut- Drill. 

which  the  pawl  0  engages  when  this  handle  is 
workixl  in  one  direction.  When  the  nwvement  is 
reversed  a  second  spring-pawl  on  the  handle  E  en- 
gages the  teeth  of  the  wheel  C,  which  are  inclined  in 
n  direction  opposite  to  those  on  the  disk  F.  Pins  on 
this  wheel  engf^  the  pinion  e,  which  rotates  the 
wheel  / ;  during  this  movement  a  spiing-bolt  J  in 
the  drill-s^ndle  enters  between  two  teeth  of  the 
wheel  /,  slipping  over  them  when  the  handle  E  is 
again  pushea  forward,  so  that  the  pawl  O  t^un  en- 
gages ¥rith  F.  By  this  meanx  a 
conttnnous  movement  in  one  diroi?-  Fig. 
tion  is  communicated  to  the  drtll- 
spindle. 

The  handle  D  serves  to  hold  the 
de\ice  firm.    See  also  Ratchkt- 

BBAOE. 

Retoh'et-jaok.  Aformofscrew- 

te!k.  Tht!  rotatablc  lever-socket  a 
9  a  collar  encircling  the  head  of 
the  screw,  and  a  pawl  which  droi»s 
into  the  notches  of  a  ratchet  lixed 
thereto,  so  that  the  operator  may 
work  the  jack  without  moving  from  Ktadut-Jack. 
hlsplace.    .See  Screw-jack. 

Ratoh'et-poDolL  A  pnnch  operated  by  a  screw, 
which  is  rotated  by  a  lerer  having  a  pawl  connection 
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to  a  ntchet  b  on  the  shank  of  the  screw.  Thevrank 
on  the  upper  end  of  the  screw-shank  is  for  a  quick 


SaidMl'Pimek. 

motion,  to  hring  the  punch  down  to  its  work  or  to 
raise  it  arter  the  hole  u  made. 

Ratch'st-wheel.     A  wheel   having  inclined 
teeth  for  receiving  a  ratchet  or 
Fig.  4180.       detent,  hy  which  motion  is  im- 
parted or  arreted. 

The  teeth  are  of  snch  shape  as 
to  revolve  and  pass  the  detent  in 
one  ,  direction  only.  The  detent 
niay  be  a  palltit,  as  at  a,  or  a  pawl, 
as  at  b.  The  former  receives  an 
interaiittent  rotation  by  a  recipro- 
cating circular  movement  of  the 
arhor  and  its  cam.  The  wheel  in 
the  second  figure  is  intenuittiugly 
rotated  liy  the  motion  of  one  pawl, 
while  the  other  one  acts  as  a  de- 
tent in  the  intervals  between  the 
Ratehfi-fWheel.     forwurd  motions  of  the  former. 

Ratoh'et-wreuch.  A  wrench 
opcintQiI  by  a  ratchet  and  pawl,  so  that  it  may  be 
turned  continuouitly  witliout  removal  from  the  bolt 
or  nut  to  which  it  is  applied,  by  a  backward  and 
forward  moTemejit  of  the  handle. 

In  Fig,  4181,  the  wi-ench -holder,  turning  in  a 
cavity  in  the  handle  A,  is  rt^movable,  and  its  upper 
part  nas  ratchet  teeth,  over  which  projects  a  lip  on 
the  pawl  C.    The  nut  fits,  into  a  cavity  a,  while 

ng.4i8i. 


Rtadut-  fVreneh. 

the  upwardly  projecting  portion  of  the  boU  passes 
through  the  centi-al  aperture. 

Rate.  1.  {NaiUical.)  In  the  old  classification 
of  men-of-war  in  the  Hritisli  navy,  ships  were  rated 
according  to  the  number  of  guns  which  they  carried. 
This  has  been  much  disturbed  by  the  introduction 
of  armored  vessels,  heavy  ortltiance,  rams,  etc. 

Vonnerlj  the  lint  nU«  wm  from  100  gnni  npwutl ;  the  mc- 
ODd  nte  wu  from  90  to  100  jtuns ;  the  tbtrcl  nte  wu  tnm  fiO 
to  81  khii*  ;  the  Tourtb  nit«  was  from  60  to  T4  guna :  the  nnh 
nl«  ffu  from  82  to  40  guns ;  the  tlith  mte  Includvd  the  umall- 
«st  »nnuiienta. 

In  the  UDitod  States  nav;  veineh  an  rated  according  to  their 
tonn^.  Thus,  *h1p«  of  3,000  lom  and  upward  are  flmt 
rmtMi  2,000  to  3,000  tonii  are  second  ratan;  SCO  to  2,000, 
or  Iron^clada  from  1,200  to  2,000,  Are  third  nit«i ;  under  600 
tool,  or  troo-dadt  under  1^,  an  ftwth  ntas.   Theae  an 


farther  aubdlTlded  Into  olauas,  iODOidlng  to  their  armanMBt 

and  tonnage. 

2.  (Horology.)  The  daily  gain  or  loss  of  a  chro- 
nometer or  other  timepiece  in  seconds  and  fractions 

of  a  second. 

Rfit'ing.  The  rdling  or  rolling  of  flax,  to  loosen 
the  fiber  from  the  woody  portion  and  gum  ;  the 
hare  from  the  shives.    See  Retting. 

Rat'line.  {Nautical.)  One  of  the  ropes  (from 
1  inch  to  1^  inch  in  circumference)  forming  the  steps 
of  the  shrouds,  whereby  they  are  okiended. 

Rat's-tail.  i.  {Kautical.)  The  pointed  or  ta- 
pered end  of  a  ropo. 

2.  A  tnwred,  round  file. 

Rat-tall  Fil&  A  small,  tapering  file,  circular  in 
its  transverse  section. 

Rat-tan'.  (Malny,  rotan.)  The  stem  of  a  cane  of 
the  genus  Oalamua,  es]>erially  used  for  making  splints 
for  chair  seats  and  backs. 

It  abounds  in  floutbeni  Aria  in  raoUt  iHaatJoos.  and  the  m> 
rioua  Rpeclej  an  iired  for  hmnks  for  hIIb  ;  cablec,  Hmietinie*  m 
much  OS  42  iocbeii  round;  eonb,  withea,  and  walkliig'«Ucka ; 
aI«o  for  making  spltnta  for  bvketa  and  broooui,  flsh-vetra,  hur- 
dles, boons,  curlage-aeata,  and  maoy  other  porpoMS.  Th« 
larger  TaiwttM  grow  to  sabeorSlnchM  dlanieler,  and  Ion  bight 
of  nearl;  100  feet.  It  U  ejrllndrkal,  jotnted,  and  dMtltute  of 
bracchat. 

Raf  tan-as.  A  coarse  sacking  made  at  the  Mau- 
ritius. 

Rat-tan'-ma-ohin'er-y.  Tlie  rattan  used  in  this 
country  is  imported  from  Singapore,  packed  in  bun- 
dles in  len^hs  of  8  to  16  feet.  It  is  sorted,  prelim- 
inary to  being  prepared  for  its  various  uses,  into  12 
sizes,  according  to  diameter,  and  washed  in  revolv- 
ing boxes.  The  joints  being  scraped  smooth  by  ma- 
chinery, the  hard  outer  surface  is  removed  iu  strips, 
which  are  used  for  the  bottoms  of  cane-seat  chairs 
and  similar  latticed  work,  and  the  rounded  pith  por- 
tion, known  as  reed-,  is  woven  into  baskets,  tables, 
and  chairs.  The  shavings  are  made  into  matting, 
the  rvh  into  mattresses. 

After  washing  and  scraping,  the  rattans  are  pre- 
sented to  the  action  of  machines  comprising  a  set  of 
drawing  or  feeding  rollers,  and  knives  which  make 
longitudinal  incisions  in  the  hard  outer  coating,  di- 
viding it  into  strips  which  are  then  separated  from 
the  inner  porous  or  mthy  portion  by  means  of  a  tu- 
bular cutter,  through  which  this  part  is  drawn  while 
the  strips  are  thrown  off  >xj  the  conical  exterior  of 
the*  mouth  of  the  catter.  Another  machine  then 
reduces  the  strips  to  on  even  thickness  and  width. 

F1S.418S. 
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Id  the  prepumtioD  of  nttati  tik  uw,  it  ^ves  occa- 
sion for  the  use  of  niactuDes  for  straighteniiw,  wash- 
ing, scnptng  the  joints,  ilitting,  8trip{Hiif|^  (Uvsaing, 
or  redacing,  which  ia  a  planing  and  trimming  oper- 

ation,  and  polishing. 

In  one  combiQed  slitting  and  stripping  machine  a 
series  of  rotary  cutters  are  pivoted  in  the  end  of 
rack-bara  placed  radially  in  the  stock  O  and  caused 
to  aimultaneouHly  approach  or  recede  from  its  cen- 
ter, so  as  to  operate  on  the  rattans  as  they  an*  drawn 
through  it  by  tlie  feed-wheels.  They  are  held  to 
their  work  by  springs,  and  acconimodata  themaelves 
to  the  varying  thickness  of  the  rattan,  which  is  then 
fed  to  a  tiibnUr  cutter.    Fig.  4182. 

In  Fig.  4183,  the  rattan,  after  being  operated  on 
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by  radial  cutters,  is  presented  to  the  tube  or  quill  E, 
which  may  be  adjusted  at  a  variable  distance  from 
the  cuttera. 

MacbiDes  for  sharing  off  the  joints  and  evening 
the  strips  are  also  uhpo.  In  Fig.  4164,  the  Hrst  m 
these  objects  is  eRected  by  inclined  knives  Af,  and 
as  the  atrip  is  drawn  forward  by  the  rolls  /"'  /"  /' 
IL  L',  the  pithy  nnder-surface  is  removed  by  knives 


RattOM-SkaviHg  Mtuknu. 

or  BCrapen  d  d,  after  which  circular  cntting-flanges 
on  the  roller  F  and  its  fellow  trim  the  edges  to  an 

even  width. 

Sawyer  employs  a  tubular  cutter,  havinff  an  open- 
ing of  hexagonal  or  other  polygonal  section,  sur- 
rounded by  radial  ril»  or  fins,  by  which  the  outer 
coat  is  split,  and  at  the  same  time  separated  from 
the  interior,  which  is  drawn  through  the  tube. 

Advantages  are  claimed  for  the  bexogonally  sec- 
tional form  of  the  pith  as  peculiarly  adapting  it  for 
its  destined  purposes, 

Watkins  has  patented  a  method  of  uniting  the 


ends  of  the  separated  strips  by  searfiiw,  removing 
the  smooth,  glossy  part  from  the  en<b  of  strips, 
and  joining  them  by  cement,  so  that  they  may  he 
formed  into  continuous  lengtba. 

Also  a  process  of  saturating  the  pith  when  cut 
into  stripe,  with  a  solution  of  shellac  or  other  prejia- 
ratiou,  in  order  to  harden  it  and  render  it  adapted 
to  puriKtses  for  which  the  outer  snrboe  only  is  usu- 
ally employed 

After  being  split  off,  the  exterior  rind  is  bleached, 
constituting  chair  eane,  and  put  up  in  bundles  of 
1,000  feet.  One  hunilred  of  these  bundles  make  a 
bale. 

Rnt-teen',   (Fabrie.)   A  kind  of  woolen  stuff. 
Rat'tle.   a.  An  instrument  consisting  of  a  vi- 
brating  tongue  and  a  rotating  ratchet-wheel  by 
which  a  sharp,  rattling  sound 
is  produced  to  make  an  alarm. 
Watchmen  were  formerly  fur- 
nished with  than  to  sound  a 
rallying  signal,  and  they  were 
kept  in  private  houses  to  enable 
t^e  occupant  to  call  the  watch 
or  sound  a  fire-alarm.  See 
Watthhan's  Alabh. 

b.  A  child's  toy  «made  in  a 
similar  way,  or  consisting  of  a 
case  of  wicker-work  or  other 
material  and  inclosing  small 
jtebbles  or  other  objects  which 
produce  a  rattling  sound. 

RafUer.  (Cutlm,.)  A 
term  applied  by  cutlere  to  a  form  of  razor  whose 
blade  is  ground  very  thin  by  laying  it  longitudinally 
on  a  stone  and  reducing  the  angle  of  the  sides  to 
about  15^  When  the  nick  extends  only  a  part  id 
the  way  back,  it  is  called  a  half-rtUtler. 

Rat-trap.  A  device  for  catchuig  or  killing  rats 
and  similar  vermin. 

The  older  were  generally  of  two  well-known  fonns^ 
—  a  wire  cage,  having  fiinnel-shaped  enthincee  with 
pointed  wires  at  the  inner  extremity,  through  which 
the  animal,  attracted  by  the  bait, 
could  enter,  but  which  opposed  an 
invincible  obstacle  to  his  egress ; 
and  a  pair  of  spring-jaws,  which 
were  forcibly  closed  when  he  at- 
tempted to  remove  the  bait  placed  on 
ahook  between  them.  Of  late  years 
the  inventive  faculty  has  been  con- 
siderably exercised  upon  devices  of 
this  class.  Among  these  are  em- 
braced, —  revolving  spikes,  actu- 
ated l^  a  weight ;  a  portcullis, 
which  impales  the  animal ;  doors 
which  fall  and  inclose  him;  con- 
trivances which  knock  him  into 
the  trap,  or  give  him  a  killing  blow 
(the  Bockdologer) ;  double  doors,  of 
which  the  outer  one  closes  when 
the  rat  enters,  and  is  caused  to 
open  again  when  he  passes  through 
the  inner,  where  he  is  imprisoned ;  traps  with  swing- 
ing doors,  closed  hy  the  passage  of  the  animal  through 
them  ;  traps  which  are  automatically  reset  after  he 
is  secured  or  killed  ;  peculiarly  arranged  deatl-falls  ; 
tilting-boards  and  traps,  through  which  he  falls,  and 
which  then  resume  their  usual  position  ;  and  others. 
In  Fig.  4186,  the  bait  is  placed  on  a  hook  within 
the  aperture  a;  it  is  protected  on  the  (rther  three 
sides  by  a  wire-gnard  ft,  and,  when  disturbed,  the 
book  partially  rotates  the  rock-shaft  c,  releasing  a 
lug  at  top  of  the  rod  d  from  contact  with  the  tooth 
of  the  snail «,  permitting  the  shaft/  to  rotate  nndor 
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the  influenco  of  the  weight  g,  and  through  the  medium 
of  the  pitman  h  causing  the  descent  of  the  cross-head 
1,  to  whose  under  side  are  affixed  two  pina,  which 
impale  the  animal  when  he  meddles  with  the  bait. 

Fig.  4196. 


The  pins  are  disengaged  from  the  animal'a  bo<ly  and 
the  trap  reset  by  the  onward  movement  of  the  shaft 
/,  which  continues  its  revolution  until  the  snail  e 
again  engagca  the  stop. 

Fig.  4187  consists  of  a  box  having  a  hinged  open 
top  and  a  eistem  below.  The  bait  ia  protected  by  a 
wire  guanl  having  an  opening  in  the  middle  large 
enough  to  admit  the  animhl'a  muzzle.  On  seizing  the 
bait  a  catch  is  released,  allowing  the  pivoted  plat- 
form to  jtartially  rotate  by  the  animal's  weight  and 
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drop  him  in  the  cistern  below,  when  the  depressed 
end  again  rises  and  the  catching  device  is  re-engaged, 
holding  the  platform  in  position  tintil  displaced  by 
another  nibble.    See  also  Anihavtrap. 


Rave.  {Vehicle.)  One  of  the  side  pieces  of  a 
wagon-l>ody  frame  or  of  a  sleigh. 

Rave-hook.  {Xaut'ual.)  A  hooked  iron  for 
clearing  old  oakum  out  of  the  seams. 

Rav'el.  {IVmving.)  A  comb-like  ingtmment 
between  whose  teeth  the  y&m-tbreads  are  passed 
when  being  distributed  upon  the  beam  of  the  loom. 
The  ravtl  has  a  length  equal  to  the  nidth  of  the 
web,  and  maintains  the  order  which  the  threads  ac- 
quire in  the  toarpiiig-mill.    A  aeparator. 

The  ravel  is  also  used  in  winding  yams  from  balls 
or  hankn  on  to  a  ballomi. 

Rav'e-lln.  {Fortifiaitimi.)  A  detached  work 
having  a  parapet  and  ditch  forming  a  salient  angle 
in  front  of  the  curtain.  It  is  erected  upon  the  coun- 
terscarp, and  receives  flank  defense  from  the  body  of 
the  place. 

Inside  the  Tavelin  may  be  a  redoubt  and  ditch ; 
the  gorge  ia  unprotected,  and  the  ravelin  may  be 
considered  a  redan  upon  the  eouniertearp. 
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In  the  flBur« :  — 
a  a  an  the  baiMons  of  the 
bwId  work. 
b,  CDrtaln. 
r,  BaTcUn. 


dd,  IMteh  of  r^Tnlln. 
(,  Ridoubt  of  nTellc. 
//,  Haln  ditch. 
ggg,  OlMla. 


Rav'el-ine-en'glne.  {Paper-ma Jring.)  A  ma- 
chine for  tearing  rags  for  making  into  pulp  for  paper. 
A  tennng-eyliruler.    See  Rao -engine, 

Ra'veiu-dtiok.  {Fabric.)  A  quality  of  sail- 
cloth. 

Raw-hide.  The  untanned  skin  of  animals, 
such  as  the  cow  and  buffalo  ;  usually  prepared  by 
liming  and  scraping  off  the  hair. 

The  bidfl  In  cat  Into  a  contlauoiu  rtrip,  imnl  of  which  an 
afterward  twlit«d  or  plalt«d  together  to  form  ■  rope,  which  la 
hnmerMd  In  a  jwlutlon  that  t«Ddii  to  preserre  and  render  II 
more  pliable.  Rope*  of  thU  material  are  preferred  to  chain, 
hemp,  or  manllla  for  tiller  ropei,  being  atronEer  than  the  two 
latter,  and  not  liable  to  break  niddenlj  like  the  llni. 

A  mode  of  making  amall  belting  from  raw-hide  b;  catting 
lata  a  contiauon*  atrip,  (tretchlng,  and  afterward  treating  with 
a  pteMrraUn  lolntlon,  wu  patented  b/  a  flna  in  I^eda,  Kog- 
laud. 

Raw-ellk.  Reeled  silk  wound  from  the  cocoons, 
several  fibers  forming  one  thread. 

The  cocoons  are  Immersed  In  warm  water  to  aoften  the  ttatn- 
ral  jtnro  on  the  fllaineiit«,  and  theendn  of  a  number  being  gath- 
ered an  wonnd  aa  a  alngle  thread  upon  the  reel.  Whan  the 
■keln  la  dry,  It  la  made  hito  a  hank.   See  SnA-atXL. 

Ra-xa'gO.  (Fnbric.)  Coarse  tow-cloth  of  Spain. 

Ra-see'.  (JVnti/un^)  A  vessel  cut  down  to  a 
less  numberof  decks,  as  from  a  two-decker  to  a  frig- 
ate.   The  opposite  of  one  raised-up. 

Ra'ior.  A  keen-e<lged  cutting  instrument  em- 
ployed for  removing  the  hair  of  the  heard  and  head. 
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The  edge  and  the  back  of  the  blade  are  more  or  less 
curved,  and  lines  dmwn  from  each  side  of  the  back 
and  meeting  at  the  edge  indade  an  angle  of  about 
IS'.  If  made  in  one  piece,  the  sides  are  slightly 
hollowed  in  grinding.  The  catting  part  is,  however, 
sometinkes  made  much  thinner,  and  of  uniform  ta- 
per from  back  to  front,  and  inserted  in  a  backing 
piece. 

The  blade  is  formed  with  a  tang,  which  is  faateoed 
in  the  handle  by  a  rivet    The  handle  has  no  back. 

Vnm  dWaat  agm  tba  emtom  ot  ihavbiK  hu  dHvaadad  to 
tnodfn  Ubim,  tboiq^  la  diSarcnt  Uibm  and  natloiu  tba  prac- 
tice hu  wM,  Uw  KBlp  or  Um  bea,  la  vbole  or  in  part,  betng 
■nUeetod  to  tba  opmttlon. 

TtM  KDcleat  SgrpUuii  thavcd  the  btad  and  Ihce  wfniariy, 
IbBpriafbi  nhftTodftll  OT«r  srerr  tbmdia'a.  They  alto  battacd 
twka  a  day  and  twice  each  night.  Tho  irool  of  aaj  animal  ma 
an  abomtDaUon  In  the  temple,  and  thncftm  tbrnji  wm  aenipu- 
kxuly  dreHMd  in  linen.  So  alao  were  Ibe  Ikbrew  pffeeta  [Me 
Bx.  zniiLtf ;  Ler.  Ti.lO).  Cotton  was  net  knowa  la  BD^pt 
nnpt  aa  a  euriMiljr  ftom  luJk. 

Joieph  ahand  hlnwlf  before  bdog  praMutad  to  Pharanb. 
aad  from  tbefa-  ton*  reridrocc  In  Egypt  the  Itraelltei  eaaoa  to 
adnitnrtaln  pncUeesorareUgltMU  waodat  clwnetar.  HoaM 
maoB  msnlatloaa  conoenlng  abBTlng.  and  apacial  obaervaacea 
arc  preecrlbed  In  tba  centnonieB  la  takiof  tba  towr  of  a  Han- 
rita.  and  In  relation  to  the  cleaning  of  lepMa.  Tlila  ma  about 
1480  B.  a.  Pameon  ao  unsharen  man  untl)  ho  ftU  into  bad 
eonpaov  and  lost  Ttrtna,  atrongtb,  aod  light.  Tba  conpailaon 
n^hjU.  aO)  of  the  khig  of  Afqrria  to  a  blrad  laaw  wtma 
to  infer  tba  compMaMaa  of  tbe  opantlon  iia  would  perfimn 
npoB  Um  aoliJaet,  and  tba  eoaspartaon  of  tba  king  to  a  tmrdlng 
baibar       baM  Inferrcd  contempt  for  tb*  annt. 

nia  ataafw  crown  and  brBlded  cue  of  tbe  t^ifaiaaa  were  <nlgi- 
nallr  maika  of  roUectlon  Impooad  bv  tbe  Mane  boo  Caitan  ao 
lata  aa  A.  ».  1627. 

Partaapa  It  was  oaly  the  preiat  pacntiarmode  that  originated 
In  tUa  way,  aa  tbe  JapantaaMlow  tba  aame  paettce, adopting, 
bomrar,  a  dUfcrent  a^la  of  tonann. 

The  HoiBorle  haraai  wen  beaidad.  TIm  eoaloai  of  letting 
tba  beard  grow  pra«ailad  aaUi  tim  tlma  Alennder,  whan, 
aceovdlng  to  Plotaicli,  ia  I^raander,  and  AtbanKua,  the  Greek* 
began  to  abara,  and  contlnnad  to  do  ao  until  the  thaa  of 
Jtutiniaa. 

"  And  tbb  enafaiin  of  abavlng  tba  faatd  orlglBatad  In  tba  age 
(tf  Alexander,  aaChryainpua  teUa  na  in  tba  fourth  book  of  fata 
*  Traatlaa  on  tba  BeautUul  and  on  neaaaie.'  And  Dionnea, 
when  ha  mw  aoma  ona  once  wbow  ebln  wan  amooth,  add,  *  I 
am  afkaM  yon  think  you  have  gnat  ground  to  ooeuie  aatara 
forbaringnada  yonaiaBBandnotawoinaa.'  AndatBhodea 
there  is  a  law  aplnat  aharing,  but  no  one  mind*  It.  And  at 
Bynatlnm  there  ia  a  law  a^nat  barbcn  being  poaaeaaed  of 
mora,  but  they  alum  aoaa  tba  Icea.  So  aaya  tbe  admirable 
Chiyaippua."  —  ATBBxavi. 

"  Cteiippiu,  tbe  fine  eon  of  Cbabriai, 
Haa  oeaaed  to  ihare  hlmielf  three  tinea  a  day. 
A  great  man  among  women,  rot  irith  men.*' 

TiMocLca:  quoted  in  tba"  DaipBoaopblata." 
Ctealppua,  the  Bmmmel  of  hi5  time,  tMcame  a  prorcrb :  — 
"  And  I,  too,  oDce  wma  ayouog  man,0  womao, 
Nor  did  I  then  Ave  aeveTml  times  a  day 
Bathe,  aa  I  now  do  bathe ;  nor  at  that  tlma 
Ilad  I  a  soft  cloak,  such  m  now  I  haTo, 
Nor  such  perftimes  aa  now  ;  otitr,  I  will  paint  nyaelf, 
And  pluck  my  hair,  by  Jove  I   Aye,  I  wUl  be 
Ctesippua ;  not  a  man ;  and  In  brief  time 
I  too,  Ilka  him,  wlU  aat  op  all  tbe  8toDaa.*> 

Mnunnu 

Cteaippoa  bad  told  tbe  atoaaa  of  hb  btber'a  tmb  to  obtain 
meaoa  for  bti  luxury. 

In  454  A.  0.  C,  Panlni  Tldnna  Mgenu  Imported  barbers  Into 
Borne  tnm  Sldly.  They  were  at  Brst  peripatetic,  but  afterward 
bad  ahopB,  which  beaune  the  loungee  of  the  metropolla,  aa  we 
And  by  the  oMitemporary  poeta  and  Mtlriats.  Pliny  aaya  tUt 
Selido  AMcanUf  was  the  flret  Roman  wbo  shaTed  dally. 

Aa  eariy  as  Hlppoeratea  aome  luraieal  operatloDa  were  regarded 
aa  beneath  the  attentinu  of  physicSus,  and  were  retlnquMied  to 
tbe  barbers.  The  Council  of  Tour*,  fn  1168,  prohlbltod  tbe 
elergf  from  performing  bloody  opeiatlons,  and  ue  barber*  be- 
eaate  the  pawireow  or  tbefr  practice.  Barbers  were  tncorpo- 
ratad  with  tha  aarnons  of  London  by  act  of  Henry  VIII.,  but 
weredeprivedof  tUaaaaoclatton  early  In  the elghleentb  century. 
In  Holland  and  Germany  the  mixed  pracUce  still  contlnuea. 

After  many  hirsute  centuries  shariog  again  became  common 
under  Loaia  XIII.  and  XIV.  of  France,  each  of  wh«n  aacended 
tbe  tbrooe  In  ln&ney,and  thus  made  smooth  cfalnafoabionable. 

During  the  reigns  of  Elliabeth  of  England,  and  Peter  of 
Knsala,  laws  were  enacted  to  compel  certain  cuaaes  to  shave. 
The  people  were  dlngusted. 

In  8iwln  and  Portugal  tba  whiakera  became  the  great  objects 
(^attention,  and  the  kiaa  of  bntor  was  foUowed     tha  looa  of 


whbken.  John  de  Caatro.  la  Om  reigaofOatbafine,  QneeB  of 
Portugal,  pledged  one  of  his  whiskers  to  the  meRhanta  of  OoB( 
as  securin  for  a  kaa  of  l/XW  piastera- 

The  whUker*  bdoMlog  to  tbe  image  of  Ooaftidns  are  *np- 
poead  to  bo  capable  of  imparting  wUdom  and  manly  bcan^  to 
any  one  who  may  wear  tbem.  Dofortunately,  dccajrilatkm  k 
the  reward  of  any  one  who  remores  them  Ihxn  tbe  tataga,  as 
that  their  rlrtuea  are  never  tested. 

ArUflclal  balr  was  naad  bj  tba  Enrptlana,  Carth^aalatu. 
Oreeks,  and  Romans.  A  splendid  wig  haa  been  preterred  laone 
of  the  Egyptian  tombs,  and  Is  now  in  a  European  museum. 

Wigs  were  again  brought  Into  nae  fn  France  about  1329,  and 
the  practice  spread  throughout  elriUsed  Europe.  Kings,  coor- 
tiers,  and  the  devotees  of  law,  physic, and  dlrinlty  wereaot  ftill 
dresaed  without  a  wig.  The  aWnrd  idea  jet  obtains.  Hone- 
hair  and  goat's  hair  yel  protect  or  parch  the  legal  and  JndlclBl 
bialR  In  toe  "  tight  SiuU  ittmnd.^-   Sec  HAia,  par.  6,  pafa  1017. 

Cortes  found  tba  Haxkaos  uring  naonof  obsMiaa. 

Pepya,  In  bli  IHaiT  (Hay,  l&Sl],  recommaads  ■*  trlmialBB 
one's  self  with  a  pumlce-atone,  which  I  learnt  of  Mr.  Hanh, 
and  I  And  It  very  easy,  speedy,  and  pleasant." 

Among  tbe  Knights  of  the  lUsor  are  to  be  found  enrolkd  tha 
great  Inventoia  (.'t^olbus,  Arkwrlght,  and  tbe  grwt  EofUah 
painter,  Turner ;  tbe  latter  was  a  Tsty  humble  member  of  this 
ancient  and  btmonWe  frateml^,  and  was  dropped  fhau  tbe 
roltsof  tba  order  at  quite  an  early  age.  harlngsbown  a  diama 
of  genius  for  dnwing  which  waa  pen^ia  deemed  iaccMpaUbIa 
with  hia  ancca*  In  ua  hereditary  paoMloa. 

Tba  order  of  ptuecdnre  in  nuibgtha  btatnaota  te  n  fel- 
lows:— 

1  The  blade  Is  molded. 

2.  Forged. 

8.  Ground  and  teorxhed  to  take  off  tbe  Mack  scale. 

4  Drilled  for  tba  Joiut,  and  atamped  with  ttie  Baae. 
6.  Hardened  and  tamparal. 

6.  Ground. 

7.  Thesbouldenaremandoii  adiratone. 

B.  The  blade  is  gTOund  on  a  leaden  lap,  wUeh  gtna  the  tna 
cum  to  the  surlkra. 

9.  Thetangandbaekan^aadlvalaaChar^aMr. 

10.  Polished  on  a  bnfrwhael  with  eraeaa. 

11.  Handled, 
n.  8et. 

Raaor-blsdes  are  forged  from  caat-steel  (except  the  eaet-ina 
once) ;  the  bars  beltw  tUtcd  to  i  Inch  in  breadth,  and  a  thlck- 
nese  equal  to  tbe  badi  of  tha  laaor. 

The  blades  are  heated  la  a  coke  or  charcoal  Are,  aad  dipped 
into  tbs  water  obliquely.  In  tempning,  they  an  laid  oo  tbetr 
backs  upon  a  clear  Are,  about  half  a  doasn  together,  and  thigr 
are  removed,  one  at  a  time,  when  tiie  edges,  which  are  aa  yet 
thick,  come  down  to  a  pale  straw  color.  Should  tbe  backs 
accidentally  become  heated  beyond  a  straw  color,  tbe  Maiha  ore 
cooled  la  water,  hut  not  otherwiae. 

Holtsapflel  agrees  with  Stodart,  that  tbs  beateooUngmlxlata 
U  water  at  40MUi. 

Shavings  of  leather,  added  to  the  Are,  are  said  to  pKWMt  Sm 
cracking  of  the  raaor  wlten  plnngod  IdIo  water. 

After  tempering,  they  an  ground  on  a  atone  of  6  or  6  Inehea 
diameter  for  the  Dner,  or  IVaai  12  to  Ui  Inches  diameter  for  tbe 
coarser,  kinds,  and  afterward  on  a  lap  charged  with  flae  assay 
in  oil ;  two  taarw,  the  laat  with  Ader  emei7  than  the  first, 
being  employed. 

The  Anal  potishlng  li  eOscted  on  a  soft  leather  wheel  dtatged 
with  crocus,  both  tbe  wheel  and  roaor  bring  heated. 

As  the  glaring  and  polishing  wlw^  revolve  away  tnm  tba 
edge,  a  wire  edge  is  left,  wbkb  u  itmek  »ff  by  tilting  It  up  and 
sweeplngit,  cdgefbremoat,  over  the  foeeofahene.  Sboaid  tha 
wire  edge  still  remdo.  It  is  dnwn  perpendleulariy  ovsra  atrip 
<^  horn,  and  the  sweeping  operation  repeated. 

It  b  then  boned,  being  laid  flat  oo  tbe  side  Ibr  this  purpose. 
The  manner  of  rubbing  the  edge  against  tlie  stone  varlsa 
among  dlSleteDt  opentara,some  picforrbg  a  long  and  •veeptog 
and  otheta  a  aigxag  motion,  while  otben  again  employ  ihort 
circular  or  elllpne  strokes ;  all,  however,  agree  tn  wwking  Ikent 
heel  to  point  Should  tbe  wire  edge  arise  during  thia  process, 
it  must  be  rubbed  off  on  the  horn  as  before.  The  work  ki  tbsa 
Antsbed  on  the  strop. 

The  keenness  of  lis  edge  may  be  tested 
by  drawing  It  obliquely  acroas  the  thick 
skin  of  the  palm  of  Uie  band,  but  tbe  \ 
cutler  also  tries  It  upon  the  Anni^nail 
holding  It  at  right  anglea  to  the  nail 
and  illghtlj  dnwing  It,  by  which  means 
a  very  slight  noteh  or  Inequality  may  be 
detected. 

When  viewed  with  amagnif^ii^powte 
ofGOtolOO,  theeOgeof  a  nuorexhibito 
a  series  of  iliilnt  undulations,  resembling 
ripple-mariu.  Theee,  however,  olfer  no  < 
impediment  to  its  cutting  ptopertiea,  and 
unless  imperfections  an  visible  wbni  a 
power  of  30  to  00  linear  meaaarement  ia 
u*ed ,  tbe  raaor  will  generally  prove  aatls-  ^ 
fiictory.  *" 

The  hollowed  form  Is  Imparted  to  the 
sMe  to  ndue*  tba  quantity  «f  maW  n-  Jtasora. 


ng.im. 
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qdnd  to  b*  nnond  In  ■baipmlns.  a  b  show  tha  moat  ordl- 
iMffw  faim ;  each  I*  pound  timuvemlf,  tlM  fbrmtt  on  »  vbeel 
of  U,  mA  tbe  latter  on  ona  oT  4  InolM  diameter. 

In  BonMeaNM,  aa  c  tlM*blada  la  gnund  kiBgltudlnallf,  gtTinK 
It  n  thiniwr  edga ;  Uwm  are  termed  rallUrs  by  the  Sheffield 
OuUan  Inconsequence  oTtbalr  tandaney  to  vibrate  when  ahav- 
Inc  n  lMn*T  beard.  Others  (rf)  are  nonnd  In  both  vajs.  Tbeeo 
an  enlled  M{^-rattfan'  « !■  formed  by  aetUng  the  blade  In  a 
faHUng,  /  Baa  a  braaa  ftnina  or  ginnl  to  preraat  paraona 
whoae  hand*  are  tnmnlooa  from  aceldeataUy  cutting  them- 
aalna.  It  Is  called  n  gnant-naor. 

Ra'xor-pa  par.  Smooth,  unsixetl  papBr,  one  side 
of  which  is  treated  with  a  composition  of  crocas  and 
floor-emery  in  powder.  It  is  used  to  wipe  the  razor, 
and  is  intended  as  a  substitute  for  the  strop. 

Ra'sor-stropL  An  implement  for  shanieuing  ra- 
zors or  other  thiu-edged  tools.  It  usually  has  a 
handle  aui  a  case  for  receiving  it  when  not  in  use. 
Some  kiuos  have  but  two  abrading  surfaces,  — that  to 
which  the  razor  is  first  applied,  consisting  of  leather 
thinly  coated  with  fine  emery-powder ;  and  the  sec- 
ond, ay  which  keenness  of  edge  is  finally  imparted, 
of  ^ther  alone.  Others  have  four  sides,  coate«t  re- 
spectively with  a  hard  composition  and  with  leather 
of  different  degrees  of  fiueuess,  to  which  the  razor  is 
successively  applied. 

Barbers  keep  their  razors  in  order  after  being  once 
set  by  rubbing  on  a  leathern  itrap  inapended  by  one 
end,  and  held     the  other. 

Haaoh.  1.  {Vehide.')  A  pole  connecting  the 
rear  axle  to  the  bolder  of  a  roaa-wagon.  A  catling' 
pole. 

Some  modem  carriages  have  noue,  the  bed  or  body 
performing  that  duty. 

A  reach  for  a  certain  description  of  city  wagon  is 
shown  in  Fig.  4190.    It  is  arehetl  in  fiont,  so  that 

ng.«90. 
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tbe  fore  wheels  ma^  pass  under  it,  enaUing  the  ve- 
hicle to  be  turned  tn  a  shorter  apace.  The  circular 
sway-bar  is  extended,  so  as  to  support  the  reach 
when  tumetd  in  any  positiorL 

2.  (Hijdrj,tUk  Engineering.)  That  portion  of  a 
canal  between  two  locks  having  a  uniform  level 
Also  called  a  pond.  Lockn,  I0e,  inclines,  tUdeSt  or 
sluices  conmvt  reaeha  of  different  levels. 

Re-ao'tion  Water-wheal.  A  wheel  to  which 
a  rotary  motion  is  imparted  by  thi;  action  of  streams 
of  water  issuing  tanguntially  fi-om  its  sidra  under  the 


Fig  tiSl. 


pressure  of  a  head  of  water  entering  it  from  above. 
The  priuciple,  wliich  is  that  of  recoil,  is  embod- 
ied in  Barker'a  mill  and  in  the  turbine.    It  differs 
in  nothing  from  Hero's  £olipile,  except  that  in  the 
latter  stesjn  under  pressure  is  the  motor.  Reaction 
water-wheels  are  made  single  or  double,  the  latter 
I  having  two  on  a  single  8haft.    One  form  lias  radial 
buckets  on  which  the  water  confiiied  in  a  vertical 
I  chute  impinges  (see  Fll'TTEB-wueei.)  and  tlicn  cs- 
!  capes  at  the  ends  through  wheels  on  the  reaction 
'  principle.    This  fonn  has  a  horizontal  axis.  IJee 

also  Tl'RBINE. 

The  motive  power  exerted  by  liquids  e,scaping  hori- 
zontally is  illustrateil  by  a  device  called  the  hydrau- 
lic tourniquet  (Fig.  4191),  consisting  of  a  vessel 
pivoted  at  its  upper  and  lower  exti-eniitics  and  hav- 
ing two  pipes  at  bottom  whose  ends  aie  bent  in  op- 
poaite  directions.  On  filling  the  Testel  with  water, 
it  esca^KS  through  these  tubes,  causing  the  vessel  to 
revolve  on  its  axis. 

Perley  and  Pottee'e  saw-mill,  at  the  Chandi^re 
Falls,  Ottawa  River,  Canada,  has  6  gnng-eaws,  each 
driven  by  a  Rowe  reaction -wheel,  6  feet  in  diameter, 
400  inches  sectional  area  of  diKcharge.  The  head  is 
14  feet,  and  the  power  of  each  is  about  70  horses. 

Read'lllB-gkuu.  A  large  magnif^-iiig  lens,  used 
to  assiat  in  reading,  etc 

Read'y  Reck'on-er.   A  table  or  an  instrnment 
for  making  aimple  calculations,  as  the  amount  of  ' 
wages  due  a  workman  for  a  given  time,  etc. 

Re'al  Ra'cU-na.  {Gcaiin(f.)  The  radius  of  the 
circle  touching  the  crests  ,  of  the  teeth  of  a  cw- 
whecl.  The  rsdlna  of  the  pittk'Cire'e  ia  called  toe 
geometrical  radius. 

Ream.  A  quantity  of  pa- 
per of  any  size  containing  20 
quires  or  480  slieets.  A  com- 
mon practice  is  now  to  count 
f^OO  sneets  to  the  ream. 

Ream'er.  Sometimes,  but 
incorrectly,  written  rimmcr. 
A  tool  used  to  enlatve  a  liole 
and  bring  it  to  a  shape  the 
counterjiartof  the  tool,  wheth- 
er cylindrical  or  tapering. 

Broaches  are  reamers,  be- 
ing multiple-sided  taper  rods, 
whose  angles  rut  the  sides  of  the  holes  in  which 
they  are  rotated.    See  Broach. 

The  reamer  ia  used  in  (rutnjr  or  rounding  the  holes 
made  by  a  rock-drill. 

As  a  mauhioist'a  tool  (a  b),  it  is  fluted  and  slif^tly 
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tapering ;  the  blades  being  worked  out  of  tbe  solid 
metal  by  planing  or  milling  on  a  machine.  The 
flutes  are  then  btu-Jced  off  like  a  tt^  to  give  a  salienoj 
to  the  cutting-edge. 

Instead  of^mere  longitudinal  fluting,  tbe  grooves 
in  the  tool  may  be  made  spiral,  a  right  and  a  left 
hand,  crossing  obliquely  so  as  to  leave  the  surface 
in  diamond-shaped  portlona.  The  flutings  are  then 
planed  out  and  hacked  off,  the  result  being  a  toothed 
reamer  e  at  effective  character. 

The  flat-sided  reamera,  suith  tm  d  e,  triangles, 
squares,  and  pentagons,  are  properly  termed  broaeAes. 
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nr-  tlBS.        Tools  to  he  driven  throaf^  a  hole  i 
are  Drifts  (which  seeX  I 
W  Half-round  reuiwn  an  awd  in ! 

braces  to  enlarge  holes  in  iheet-metsl  I 

or  smell  ouitings. 

A  revolving  tool  which  cuts  ont; 
size  as  it  goes  is  a  drill.    A  reamer 
is  a  cutting  tool  for  enlarging  a  hole, 
and  should  enter  the  hole  a  fiecf.  be-  ' 
fore  it  begins  to  cut,  so  aa  to  work 
steadily  and  straightly.    This  is  not 
descriptive  of  the  action  of  a  drill,  , 
even  tnough  employed  to  enlarge  an  I 
opening,  as  the  eored'Out  hole  in  a ' 
casting. 

In  Fig.  419S,  the  cutters  D  are 
made  in  sections,  baring  dovetail 

 proiections  fitting  grooves  lu  th«  con- 

Etpmmdint  Txp  icaf  plug  C,  which  is  drawn  upwardly 
amd  Rtamtr.     go  as  to  expand  the  tool  ndially  to 
cut  a  dovetailed  or  underrut  recess. 

In  Fig.  4194,  the  cutters  are  moved  longitudinally 
by  conuectioQ  with  a  nut  on  the  shank,  and  are 


Stptuding  fUamur, 


driven  outward  in  their  guide-slots  by  th«  conical 
end  of  the  shank, 
Reunlnf-btt.    A  broach  of  hardened  steel 


having  a  taper  forni  and  angular  cutting-  ng.  4196. 
edges.    See  Bit. 

Fig.  4195  has  a  guide  at  the  end  of  the 
resmer  to  fit  the  hold  to  1>e  enlarged  and 
maintain  the  reamer  in  central  position. 

It  is  used  for  lioriug  out  truly  or  enlarg- 
ing a  hole  commeuced  by  a  bit  of  ordinary 
construction.  It  has  usually  a  slinnk  about 
as  lai^  as  the  hole  made  by  its  cutting- 
face,  to  insure  the  atraightnesit  of  the  hole. 
Fre<^uently,  it  has  cutting-edges  on  its  cyl- 
indncal  portion,  and  acts  to  dress  off  irr^- 
ularities  and  make  a  perfectly  cylindrical 
opening. 

Reaming-bits  are  used  in  drilling  metal ; 
also  in  dresalng  to  roundness  and  enlarging 
the  size  of  holes  bored  by  rock-driUa.  See 
Reamer. 

RMUn'lng-i Yon.  (OaUnng.y  A  blunt 
chisel  used  for  opening  the  seama  be- 
tween the  planking  of  a  ship  preparatory 
to  calking  them  with  oakum. 

Re^'sr.  A  machine  for  cutting  grain 
in  the  held.  Wheat  and  barlev  were  com- 
monly cultivated  in  ancient  %ypt.  The 
former  was  cut  in  five  months  after  sowing, 
the  latter  in  four.  The  wheat  was  bearded, 
and  generally  cut  below  the  ear,  as  in  the  annexed 
figure.  It  was  cut  with  a  smooth-edged  or  a  toothed 
sickle.  Both  are  re^mented  in  tlie  tombs,  and  il- 
Instiationa  are  given  ui  this  work  under  the  capticm 
Sickle. 

The  whole  series  of  harvesting  end  thrashing  oper- 
ations are  shown 'in  the  accompanying  iUustration, 
which  is  from  a  tomb  at  Thebes  of  the  probable  date 
of  1490  B.  c.    The  condition  of  the  standing  wheat 
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shows  that  it  was  cut  below  tho  ear.  Two  men  are 
working  together,  and,  acconling  to  the  then  usnal 
mode  fa  repn-wnting  such  things,  the  motions  of  the 
parties  are  exactly  simultaneous.  The  next  man  ts 
taking  a  drink,  sickle  over  his  nhoulder,  in  a  manner 
quite  customary  among  us,  et  this  distance  of  thirty- 
tnree  centuries.  The  man  behind  him  is  prolnbly  a 
gleaner,  and  urges  him  to  hurry,  as  he  too  wauti 
a  drink.  Next  is  shown  a  gleaner  with  his  basket 
slung  upon  his  back.  He  piuks  np  the  scattering 
ears  and  jerks  them  into  hia  haaket,  like  the  chiffon- 
ier of  Paris  with  his  rags.  We  next  see  two  men 
"with  a  rope  basket,  carrying  tho  ears  from  the  field 
to  the  heap  where  thoy  are  tramped  by  cattle  ;  a 
man  tending  with  a  whip  and  another 
throwing  in  the  ears  with  a  three- 
pronged  fork.  Then  comes  the  win- 
nowing ;  men  with  scooi»  lift  the  grain 
and  chaff,  throwing  them  up  in  the  air, 
that  the  vinii  may  blow  away  the  chaff. 
By  this  time  all  parties  are  dry,  and 
here  is  a  kid-skin  bottle  hanging  in  the 
tree  and  a  dusty  Copt  taking  a  pull  at 
it.  The  next  scene  is  at  the  grain-heap, 
where  two  scribes  keep  tally,  — one,  of 
the  amount  brought  from  the  winnow- 
ing-floor,  and  the  other  of  the  amount 
sent  to  the  granary. 


Another  harvest  aeene  from  the  tombs  is  worth 
noticing  in  this  connection,  though  the  part  selected 
is  more  specific  in  the  refreshment  line  than  in  the 
work  performed.  In  Egypt,  as  with  ns,  the  cool 
drink  at  the  end  of  the  row  was  not  the  least  pleas- 
ant part  of  the  day's  experiences,  but  they  could  not 
rest  in  the  shady  fence-corner  for  lack  of  the  trees 
and  the  fences.  In  the  drafting,  one  tree  lends  its 
welcome  shade,  and  to  a  limb  is  hung  the  kid-skin 
bottle  at  which  the  "  fellah  "  is  sucking.  On  the 
stand  are  two  jars  waited  on  by  another  "fellah" 
with  a  flabelia,  —  call  it  a  fly-bmsh.  A  thirsty  man 
is  devoting  himself  to  a  bottle,  and  a  female  comes 
up  with  a  fresh  supply.   Another  reaper,  sickle  on 
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Hanat  Sttnt  ( TSmt  of  Mutt). 
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